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Abstract

The main objective of this paper is the analysis of
electricity consumption in Malaysia as a whole and
its three regions, namely, Peninsular Malaysia,
Sabah and Sarawak. This analysis has been carried
out using distinguished data in sectoral level for 44
quarters (2000Q1-2010Q4). For this purpose, two
log-log static and dynamic panel demand functions
are estimated. The dynamic model, which is based
on a partial adjustment approach, is used to com-
pare with the static model. The aggregate and the
three regional models are estimated based on their
economic sectors in both the dynamic and static
methods. This study seeks to reveal some features
of electricity consumption in Malaysia and its
regions. It is found that the short and long- run price
elasticities of electricity demand in all regions of
Malaysia are inelastic. Consumers’ responsiveness
to changes in electricity prices in the short-run is
low, while they have a high response to the long-run
changes in the entire Malaysian economy and its
regions. This means that, while the short and long-
run price elasticities of electricity demand are lower
than one, the magnitudes of the long-run elasticities
are greater than the short-run elasticities. Moreover,
all elasticities in the dynamic models are smaller
than the static models. The estimated short and
long-run cross-price elasticities of Liquefied
Petroleum Gas (LPG) are negative which suggests
that LPG and electricity are complementary goods.
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1. Introduction

Malaysia consists of thirteen states and three feder-
al territories divided between Peninsular Malaysia
(PM.), which is part of mainland Southeast Asia,
East Malaysia consisting of Sabah, and Sarawak,
which are located on the northern edge of the
island of Borneo. Most of the industries, commercial
centres and, especially, the capital and main politi-
cal centre are located in Peninsular Malaysia. The
three differ in many respects such as differences in
population, Gross Domestic product (GDP) and its
growth, unemployment, level of industrialization
and consumption of energy. For example, the
Peninsular’'s GDP share of total GDP of Malaysia
averaged 84.3% since 1997, and these shares for
Sabah and Sarawak regions are 6.3% and 9.4%,
respectively.

The energy demand is a function of the level of
industrialization in the region. For instance, since
1997, in both Peninsular Malaysia and Sarawak,
the industrial sector has had a high consumption of
electricity, followed by the commercial sector. In
constant, in Sabah, the reverse is the case, with the
commercial sector being the highest electricity con-
sumer, followed by the domestic sector and, in third
position, the industrial sector.

Moreover, the average percentage shares of
electricity consumption during this period in
Peninsular Malaysia, Sabah and Sarawak have
been 91.6%, 3.5% and 4.8%, respectively.
Empirical evidence has shown that the electricity
consumption has a significant impact on the eco-
nomic growth of Malaysia (Chandran et al., 2010;
Lean and Smyth, 2010a, 2010b; Tang, 2008; Tang
and Tan, 2013; Yoo, 2006). The demand for elec-
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tricity has facilitated Malaysia’s overall economic
growth while economic development of Malaysia’s
regions depended upon the availability of electrici-
ty supply to stimulate economic growth. Therefore,
it is of utmost importance for this study to estimate
the demand for electricity in Malaysia as a whole
and in its three regions. The major contribution of
this study is in applying the dynamic panel data
models in Malaysia and its regions. As noted by
Bond (2002), estimating the dynamic version of a
static model is necessary because ignoring the esti-
mation of the basic dynamic model leads to poor
estimation results and significant information might
be lost. If a dynamic model is estimated, while the
coefficient on the lagged dependent variable is not
of interest, dynamics are allowed for in the underly-
ing processes, which are necessary for the recovery
of consistent estimates of other parameters.

The reasons that increase the interest to study
the demand for electricity in Malaysia are as fol-
lows: first, the electricity demand in Malaysia
among the five ASEAN founding economies is the
second highest, and third highest among all mem-
bers (Figure 1). The electricity consumption per
capita grows rapidly in this country as well as in
other ASEAN countries, except for Indonesia and
the Philippines. In 2010, the electricity consumption
per capita in Malaysia has increased rapidly from
2577kWh per capita in 2000 to 3867kWh per capi-
ta. Second, in Malaysia, the electricity intensity,
kWh/GDP (Kilowatt hours / 2005 USD), is the sec-
ond highest among all ASEAN members. In 2010,
the electricity intensity for Thailand was 0.67 while
it was 0.62 for Malaysia. Third, to the best of the
authors’ knowledge, only a number of studies have
examined demand for electricity in Malaysia such
as Bekhet and Othman (2011) and Bazmi et al.
(2012). Bazmi et al. (2012), by applying a Neuro-
Fuzzy Network, estimated the demand for electrici-
ty in the state of Johor in Malaysia, while Bekhet
and Othman (2011) estimated electricity consump-

tion in rural and urban areas using a time series
approach over the 1980-2009 period. In addition,
the study by Aman et al. (2011) employed top-
down and bottom-up approaches and thereby fore-
cast demand for electricity in large steel mills indus-
try, whereas Akhwanzada and Tahar (2012) applied
a simulation based on system dynamics, and there-
by forecast demand for electricity in the whole of
the Malaysia economy.

By using a dynamic panel data, this study will
differ from other studies on this subject, and by such
means will form a significant contribution to the
existing literature.

This study differs from previous studies on the
subject in two ways. First, it uses both static and
dynamic panel data approaches to compare the
outcomes of both methods. Branas-Garza et al.
(2011) revealed that using a dynamic panel data in
terms of experiments allows unravelling new rela-
tionships between experimental variables and high-
lighting new paths in behaviours. Second, despite
using recent quarterly data on consumption of elec-
tricity, the focus of the paper is to estimate the
demand for electricity at the aggregate level of the
Malaysian economy and especially in its three
regions.

The next section provides a review of literature,
section 3 describes the methodology and the data
employed. In section 4 the estimation results and
their analyses are presented and finally, in section 5,
conclusions are provided.

2. Review of literature

Demand for electricity has a strong background in
international literature. In the aggregated level of
demand for electricity, Amusa et al (2009), by using
an autoregressive distributed lag (ARDL) method,
estimated the aggregate demand for electricity in
South Africa during the 1960-2007 period. The
findings show that the main determinant of electric-
ity demand in the long-run is only income, while in
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Figure 1: Electricity consumption (KWh) per capita in five ASEAN founding countries
Source: Authors’ elaboration with data from EIA, the world band database
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the short-run both income and electricity prices are
significant. Similarly, Adom et al., (2012), using the
ARDL bounds cointegration approach, examined
the determinants of electricity demand function in
the short and long-run in Ghana during 1975-2005.
The results indicate that in the short-run, real per
capita GDP, industry efficiency, and degree of
urbanization are the main drivers of aggregate
domestic electricity demand and long-run price and
income elasticities are lower than the short-run esti-
mates. Gam and Rejeb (2012) analysed the aggre-
gated demand for electricity in Tunisia using annu-
al data from 1976 to 2006 in a VAR method. The
empirical findings suggest that in the long-run the
price of electricity has a negative effect on electrici-
ty consumption, while the GDP and the past value
of electricity consumption have positive effects.
Amarawickrama and Hunt (2008) also examined
the electricity demand for Sri Lanka by applying six
econometric techniques (Static Engle and Granger
method, Dynamic Engle and Granger method,
Fully modified ordinary least squares method,
Pesaran, Shin and Smith method, Johansen
method, and Harvey approach). They found that
the range of long-run income elasticity is from 1.0
to 2.0 and price elasticity is from 0 to -0.06.
Therefore, the main determinants of electricity
demand are GDP and prices of electricity with dif-
ferent methods, also long-run income and price
elasticities are greater than those of the short-run.

Dilaver and Hunt (2011a) by applying the struc-
tural time series model to annual data over the peri-
od from 1960 to 2008 and Halicioglu (2007), using
the bounds testing procedure to cointegration dur-
ing 1968-2005, found that the long-run income and
price elasticities of the residential electricity demand
in Turkey are greater than the short-run elasticities.
Ziramba (2008) applied the bounds testing
approach to cointegration analysis to estimate resi-
dential electricity demand in South Africa during
the 1978-2005 period. The results indicated that
income is the main determinant of electricity
demand in the short and long-run, while electricity
price is insignificant.

In the industrial and manufacturing sectors,
there are a number of studies on electricity demand
in developing countries. For example, Dilaver and
Hunt (2011b) estimated the demand function for
the industrial sector using the structural time series
technique over the 1960-2008 period. Their results
show that both industrial output and price elastici-
ties have a significant impact on electricity con-
sumption and are inelastic in the long-run. Bolik
and Koc (2010) estimated four demand functions
for four production factors, namely capital, labour,
intermediate input and electricity, using a translog
cost function over the 1980-2001 period. The
results indicate that the price of electricity is inelas-
tic and electricity-labour and electricity-capital

inputs are complementary.

Therefore, it can be concluded that the price of
electricity and income are the main determinants of
electricity demand functions with different method-
ologies and their long-run elasticities are greater
than the short-run. As the literature shows, applying
dynamic panel data to estimate the electricity
demand in developing countries is a new method
which is used in this study, while it has been used in
many studies in developed economies such as
Alberini and Filippini (2011), Filippini (2011),
Alberini et al., (2011) and Leesombatpiboon and
Joutz (2010).

3. The models and the data

3.1. The model

The production function of the composite energy
commodity, E, is a function of electricity consump-

tion, Ec, and capital stock of appliances, K, as fol-
lows (Filippini, 1999; 2011):

E = E (EcK) (1)

We also assumed that the consumer has a utility
function with the usual properties of differentiability
and curvature. The consumer utility is a function of
the composite energy commodity, E, and aggregate
consumption of good X that directly yields a utility.
The utility function is influenced by other variables,
D, such as household characteristics, weather and
geographic characteristics which is illustrated by
equation (2).

U=U (E (Ec, K), X; D) (2)

The consumer is then assumed to maximize its
utility subject to the equation (1) and the budget
constraint,

[=P,.E+P,.X — &= 5 1-P,.E-1.X=0 3)

Where [ is income, is the price of the composite
energy commodity, and is the price of composite
numeraire good X. (For more details of consumer
production theory to electricity demand analysis see
Filippini (1999) and Francisco (1988).)

Finally, the demand functions for electricity and
capital stock can be obtained as:

Ec* = Ec*(Pg, Pk, I; D) (4)
K* = K*(Pg, P, I; D) (9)

According to Filippini (2011), equations (4) and (5)
show the long-run equilibrium of the consumers.
This model is static in that it assumes instant adjust-
ment in the equipment stock to variations in elec-
tricity demand, so that the short and long-run elas-
ticities are similar.

48 Journal of Energy in Southern Africa « Vol 26 No 1 « February 2015



Based on equation (4), along with available
data and using a log-log functional form, the fol-
lowing static empirical model of electricity demand
can be specified as:

LnEcy; = B¢ + blLnEpit + B.L.nGDPper,
+ ﬂ3LnGDPp,t + Eit

Where, the consumption of electricity, Ec, is a func-
tion of real price of electricity, Ep, per capita gross
domestic product, GDPper (GDP by sector /| num-
ber of electricity consumers), and the real price of
Liquefied Petroleum Gas, LPGp, as a complimen-
tary good. Filippini and Pachauri (2004) and
Athukorala and Wilson (2010) used LPG prices in
their models to test the hypothesis of whether this
fuel is complimentary to or substitutes for electricity.
All variables are measured in logarithm.

The subscript i denotes economic sectors, name-
ly residential, commercial, industrial, and mining in
both models for aggregate and Peninsular Malaysia
electricity demand. Since mining is not a major con-
sumer of electricity in Sabah and Sarawak, it is not
included in the models for Sabah and Sarawak. The
subscript t denotes the duration of data (2000Q1-
2010Q4).

The sign for LnEp is expected to be negative fol-
lowing the demand theory. On the other hand, an
increase in income is expected to increase the
demand for electricity on the assumption that it is a
normal good. Therefore, the sign of GDP is posi-
tive. The sign of LPGp nonetheless depends on
how consumers perceived the use of LPG, whether
it is complementary or substitute to electricity. For
the case of Malaysia, the initial expectation for the
sign on LPGp is negative since LPG and electricity
are often consumed together, one of them for light-
ing and use in electrical instrument and another for
heating. Since all variables are logarithmic values,
the coefficients of them can be directly interpreted
as demand elasticities.

It is equally vital to consider that the actual con-
sumption of electricity may differ from the long-run
equilibrium consumption, because the equipment
stock may not be able to adjust easily to the long-
run equilibrium. To cope with this situation,
researchers normally make use of a partial adjust-
ment as suggested by Houthakker et al. (1974),
Berndt and Samaniego (1984), Filippini (2011),
and Alberini and Filippini (2011). This model
assumes that the actual change between time peri-
ods t and t-1 in the quantity of electricity consump-
tion- which is demanded- is equal to a fraction, A,
of the long-run change. Formally,

LnEc, —LnEc, | = /"D(L.mf‘:c','L ~LnEc, |}, 0<A<l
(7)

Where (LnEc, — LnEc, ;) is the actual change, and

(LnEc* — LnEc,_4) is the desired change.

The dynamic versions of the electricity demand
model can be specified by combining equations (6)
and (7). The equation (6) can be rewritten as:

LnEc; = ABo9 + AB1LnEp; + ABoLnGDPper;
+ )Lﬂ3LnLPGp,t + (1 - /I)LnECit_l + lgn (8)

Summarizing the coefficients, the dynamic model
can be declared as:

LnEC,’t = 0p + OtanEC,-t_l + chLnEp,-t
+ asL.nGDPpery; + a4,LnLPGp; + ¢; 9)

Where, Ec, ; is electricity consumption in the previ-
ous period (t-1). It is expected that the sign of this
variable will be positive, because the consumption
of the previous period has a positive impact on cur-
rent consumption due to economic growth.

To estimate the dynamic equation derived from
a partial adjustment approach, this study used a
dynamic panel data method in order to take
account of the correlation of the lag of electricity
consumption with the error term in the right side of
the equation 6.

As noted by Berndt and Samaniego (1984) and
Alberini and Filippini (2011), short-run price and
income elasticities based on equation (8) are con-
stant and equal to:

_5'),1" - (F}LHEC‘J-‘, - ﬂ[)’l (10)
" ALnEp,
AF 5
= 2B, (11)
! oLnGDPper, -

And accordingly, the cross-price elasticity can be
written as below:

oLnEc,
S o Gty 1B (12)
b cLnl PGp, -

When the processing of the capital stock adjust-
ment has been completed, the corresponding
long-run elasticities are:

LR _ LR _ LR _
€, = B Sanrper = f, and €1 i =P

3.2. The data

The data for all variables in this study are quarterly
data from the first quarter of the year 2000 to the
fourth quarter of the year 2010 and comes from all
three regions of Malaysia. The data on electricity
consumption and real prices of electricity by states
and sectors are collected from both the National
Energy Balances and the Energy Commission of
Malaysia. Household expenditure, GDP, and popu-
lation data by states and activities are gathered from
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the Department of Statistics, and the website of the
Economic Planning Unit.

Real LPG prices by states are collected from the
Economic Planning Unit website and the databank
of the Bernama Library & Infolink Service (BLIS)
website. The electricity consumption data is meas-
ured in terms of Kilowatt hours (kWh), the value of
the GDP in terms of Million Malaysian Ringgit (RM)
and, finally, the scales of real prices of electricity and
LPG are in terms of Ringgit per kWh and Ringgit
per litre, respectively.

4. Econometric methodology and estimation
results

4.1. Econometric approach

We estimate equations (6) and (9) for a static and
dynamic model, respectively. Since in the dynamic
models one of the explanatory variables is the
lagged dependent variable and leads to correlation
with the error term, we follow Arellano and Bond
(1991) and Arellano and Bover’s (1995) approach
based on the Generalized Method of Moments
(GMM) approach which produces less biases.

The current study is based on T= 44 and N= 3
or 4 (as ‘i’ defined in section 4.1), and the dynam-
ic panel models are estimated using the system
GMM estimator. The panel root test was deployed
based on Levin-Lin-Chu test. Table 1 reports the
Levin-Lin-Chu t-test statistics along with the p-val-
ues.

4.2. Panel unit root test

The Levin-Lin-Chu t-test statistics along with the p-
values are presented in Table 1. The p-values of this
table show that the joint unit root null hypothesis for
all variables at the 5 percent level of significance are
rejected. This means that all variables are integrat-
ed in order of one and are stationary.

4.3. The estimation and the results

4.3.1. Results of the static model

The results of the static models from the demand
function (6) are presented in Table 2. We add a
dummy variable to take into account any structural
break after the 2008 financial crisis. The results of
Hausman specification tests show that in the aggre-
gate model and the Sabah model the null hypothe-
sis has been rejected. This means that there is no
correlation between the individual effects and the
explanatory variables in these models but, in the
two other regions, namely, Peninsular Malaysia and
Sarawak, the random effect estimators are consis-
tent, and the null hypothesis has not been rejected.
Because of a small difference between these two
models and their random effect’ estimations, only
the fixed effect’ estimations of these models are
reported in Table 2.

The results of the aggregate model show that the
coefficients of all variables are significant and have
the expected signs. Since all regions experience
instability in their electricity consumption during the

Table 1: Levin-Lin-Chu’s panel unit root test results for all models
Source: Research results

Variable Unadjusted t Adjusted t* Panel means Time trend Lags P-value
(constant term) for adjusted t*
Levin-Lin-Chu Unit-Root Test for Aggregate Model
LnEc -10.4966 -8.1143 Included Included 1 0.0000
LnEp -10.1291 -5.8194 Included Included 1 0.0000
LnGDPper -19.9001 -17.7000 Included Included 1 0.0000
LnLPGp -5.6870 -2.4534 Included Included 1 0.0071
Levin-Lin-Chu Unit-Root Test for PM. Model
LnEc -10.0851 -7.6498 Included Included 1 0.0000
LnEp -12.3286 -8.4516 Not Included Not Included 1 0.0000
LnGDPper -5.7869 -2.7672 Included Included 1 0.0028
LnLPGp -5.8088 -2.6458 Included Included 1 0.0041
Levin-Lin-Chu Unit-Root Test for Sabah Model
LnEc -12.6455 -10.3607 Included Included 1 0.0000
LnEp -4.6418 -2.3762 Included Included 1 0.0000
LnGDPper -17.2340 -15.3286 Included Included 1 0.0000
LnLPGp -4.7858 -1.6705 Included Included 2 0.0474
Levin-Lin-Chu Unit-Root Test for Sarawak Model
LnEc -12.5298 -10.0066 Included Included 1 0.0000
LnEp -5.4610 -2.7130 Included Included 1 0.0033
LnGDPper -17.2340 -15.3286 Included Included 1 0.0000
LnLPGp -5.0306 -2.2914 Included Included 1 0.0110
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Table 2: Static models, the estimation results of LSDV approach (dependent variable LEc)
Source: Research results

Variables Aggregate model PM. model Sabah model Sarawak model
Coef. t-Stat. Coef. t-Stat. Coef. t-Stat. Coef. t-Stat.

LnEp -0.61* -3.54 -0.23 -1.38 -0.41* -3.74 -0.61* -6.95

LnLPGp -0.75% -2.53 -0.43 -1.38 -0.50% -2.60 -0.13 -0.85

LnGDPper 0.99* 7.92 1.08* 8.17 1.86* 20.13 1.35% 17.82

Yr2008 -0.19*% -3.5 -0.12* -2.16 -0.13* -2.96 -0.12% -4.25

Constant 8.46* 4.55 10.36* 5.08 0.94 0.94 6.89% 6.98

Sample size 176 176 132 132

R? within 0.37 0.31 0.86 0.88

R? between 0.16 0.15 0.50 0.69

R? overall 0.22 0.23 0.63 0.77

Prob. of F-test 0.00 0.00 0.00 0.00

for all u;’s

Hausman's speci- 62.66" 0.56 67.22F 0.19

fication test

* Significant at 5 percent level
** Significant at 10 percent level

7 Rejection of Null Hypothesis (Random Effect (RE) estimator is consistent) at 5 percent level of significant

time, the low R-sq. for the aggregate and PM. mod-
els might be due to the fact that the electricity con-
sumption in Malaysia depends more significantly on
other variables such as government electricity and
energy subsidies, population, consumption of other
fuels and their prices, weather temperature and so
on. However, there are many studies in the litera-
ture which have low levels of R-square. For exam-
ple, Filippini (2011), Alberini and Filippini (2011),
Alberini et al., (2011), Swadley and Yucel (2011),
Gans et al,. (2013) found low values of R-sq in their
static models. Therefore, in the whole of the econo-
my, both the own-price elasticity and the per capita
income are inelastic in the short-run.

According to the results of the regional esti-
mates, the coefficients of electricity price in all three
regions, except for PM., are significant. The price
elasticities of demand for electricity, in all regional
models as well as the aggregated model, are inelas-
tic. In all regional models, the income elasticities are
greater than one and reveal that the electricity is a
luxury good. However, the income elasticity of the
aggregated model is less than one and shows that
the electricity, in general, is a necessary good in
Malaysia. In other words, the electricity consump-
tion in the Malaysian regions reflects a strong reflect
to the economic growth in those regions. The mag-
nitude of the coefficients of own price of electricity,
LPG price and per capita GDP for the PM. model
are smaller than all other models. This means that if
each one of these variables changes one percent,
the magnitude of the change in electricity demand
in Peninsular Malaysia is less than the other regions
and models. The negative values of the LPG price
elasticities suggest that Liquefied Petroleum Gas

(LPG) is a good complement commodity for elec-
tricity in Sabah and in the whole of the country. In
comparison with the previous studies, this finding is
similar to the Filippini and Pachauri (2004) study,
but is inconsistent with Athukorala and Wilson
(2010). This coefficient in Peninsular Malaysia and
Sarawak models has a negative sign but an insignif-
icant value. Furthermore, the coefficients of the
dummy variable in all models are negative and sig-
nificant and show that the financial crisis year has
influenced the consumption of electricity in
Malaysia and its regions.

4.3.2. Results of the dynamic model

Table 3 represents the estimated results of the
dynamic equation (9) for the aggregate and region-
al models. The coefficients of the variables show
that all variables have the expected signs. While the
elasticities of electricity prices and LPG prices in all
dynamic models are smaller than the static models,
they are inelastic like the static models and have
negative effects on demand for electricity. The elas-
ticities of per capita income also are inelastic in all
dynamic models, whereas they are elastic in all stat-
ic models, except the aggregate model. In all
dynamic models, the coefficients of the dummy
variables are also smaller than the static models.
These findings show that in the dynamic models the
sensitivity of consumers to the shocks, which may
acquire in the economy, are less than the static
models.

The long-run own price and cross price elastici-
ties are obtained and their results are reported in
Table 4. The elasticity estimates suggest that con-
sumers are more responsive to price and income
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Table 3: Dynamic panel-data estimation results, difference one step GMM (dependent variable LEc)
Source: Research results

Variables Aggregate Model PM. Model Sabah Model Sarawak Model
Coef. z-Stat. Coef. z-Stat. Coef. z-Stat. Coef. z-Stat.

LaglLEc 0.79* 26.51 0.81* 27.84 0.62* 26.9 0.54* 15.92

LnEp -0.02%* -2.82 -0.02* -2.95 -0.06 -1.40 -0.05 -0.85

LnLPGp -0.39* -3.16 -0.41% -3.28 -0.03 -0.48 -0.24* -2.9

LnGDPper 0.61* 10.95 0.62%* 10.72 0.93* 20.27 0.96* 20.42

Yr2008 -0.09% -4.03 -0.09%* -3.84 -0.03* -2.32 -0.08* -5.32

Sample size 168 168 126 126

Arellano-Bond -4.30 -4.28 -2.46 -3.14

test AR(1)

Arellano-Bond -2.22 -2.30 -5.85 -2.82

test AR(2)

Sargan test of  191.07 187.25 137.19 177.81

overid.

Prob. of Wald 0.00 0.00 0.000 0.00

chi2(5)

* ** Signficant at 5% and 10% level

Table 4: Short-run and long-run elasticities in the dynamic model
Source: Research results

Aggregate PM. Sabah Sarawak
Short run Own price elasticity -0.02 -0.02 -0.06 -0.05
Cross price elasticity of LPG -0.39 -0.41 -0.03 -0.24
Income elasticity 0.61 0.62 0.93 0.96
Long run Own price elasticity -0.10 -0.11 -0.16 -0.11
Cross price elasticity of LPG -1.86 -2.16 -0.08 -0.52
Income elasticity 2.90 3.26 2.45 2.09

changes in the long run, exactly as predicted by
economic theory.

The estimated short-run own price elasticity in
both the regional and the aggregate model are
almost similar to elasticity estimates reported by
Berndt and Samaniego (1984). The long-run elas-
ticities for own and cross prices are varied where the
long-run elasticities of real prices of electricity and
LPG and income are greater than their correspon-
ding values in the short-run implying that con-
sumption, in the long run, is more responsive to
changes in economic variables.

The long-run elasticities for own and cross prices
are varied. However, the long-run elasticities of real
prices of electricity, LPG and income are greater
than their corresponding values in the short-run.
These results are consistent with economic theory in
which consumption, in the long run, is more
responsive to changes in economic variables than in
the short run. In the context of this study, electricity
demand behaviour in the Malaysia’ economy is
consistent with standard economic predictions. In
both short and long-run, the price elasticity of elec-
tricity for PM. is smaller than other regions. It means
that the responsiveness of those people that live in
the Peninsular region and a change in electricity
prices is less than the other regions.

5. Conclusion
This study estimates the aggregate and regional
demand functions for electricity in Malaysia using
quarterly data from 200Q1 to 2010Q4. For this pur-
pose, an aggregate demand model for the whole of
Malaysia and three regional models for each one of
the regions of this country, namely Peninsular
Malaysia, Sabah and Sarawak, were estimated
using both static and dynamic panel data methods.
The empirical results have highlighted some
characteristics of Malaysia in the aggregate level
and its regions. The results from the static model
show that the prices of electricity and LPG in all
models are inelastic, while the income is elastic and
its coefficients differs from 1 to 1.86. In contrast, in
the dynamic models all coefficients of the real prices
of electricity and LPG as well as per capita income
are inelastic and smaller than their corresponding
coefficients in the static models. In addition, the log-
run elasticities for electricity prices, LPG prices and
income are greater than the short-run ones.
Therefore, in the short-run, consumer reactions to
increasing the prices and income are relatively
small, while this reaction has increased in the long-
run. Furthermore, the negative values of the short
and the long-run cross-price elasticities of LPG
show that LPG and electricity are complementary
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goods.

The negative impacts and low-elasticities of the
LPG prices indicate that the cross-price elasticities
have important implications for policy makers. It
suggests that increasing the price of electricity leads
to an increase in the price of LPG. However, this
impact is different in both the short and long-run
from region to region. Given this, the complemen-
tary commodities, at least in the long-run, cannot
be effective tools for achieving electricity conserva-
tion through raising the prices of these goods. In
contrast, policy prices on substitution commodities
such as natural gas, also peak and off-peak electric-
ity price policy can be effective tools for electricity
conservation. Nevertheless, the government regula-
tory structure of the electricity sector may impede
any move to use prices as a mechanism to utilize
the resources in an efficient manner. This has a sig-
nificant implication in terms of the equity and dis-
tribution aspect of subsiding energy sectors in
Malaysia. As such, this should be the future direc-
tion of research in terms of how the regulation on
electricity price and tariff affects the economic well-
being of the consumers across all sectors. In order
to use electricity in an effective manner, we suggest
rationalization of electricity tariffs in Malaysia and
other countries. We suggest using general equilibri-
um models to find the impacts of this policy on a
certain section of an economy, because these mod-
els have a potential structure to trace the impacts of
government policies on the economy and the wel-
fare of poor as well done by Solaymani and Kari
(2013), Solaymani et al. (2014a) and Solaymani et
al. (2014b) for Malaysia.
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