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Financial Development and Energy Consumption Nexusin Malaysia:

A Multivariate Time Series Analysis

Abstract

Despite a bourgeoning literature on the existerfca tong-run relationship between energy
consumption and economic growth, the findings Haied to establish clearly the direction of
causation. A growing economy needs more energychwisi exacerbated by growing population.
Evidence suggests that financial development cauces overall energy consumption by
achieving energy efficiency. Economic growth anergy consumption in Malaysia have been
rising in tandem over the past several years. Tireetpublic policy objectives of Malaysia are:
economic progress, population growth and financiavelopment. It is of interest to the
policymakers to understand the dynamic interrefationong the stated objectives. The paper
implements Auto Regressive Distributed Lag (ARDppebach to cointegration to examine the
existence of a long-run relationship among theesegnergy consumption, population, aggregate
production, and financial development for Malaysiafd tests for Granger causality within the
Vector Error Correction Model (VECM). The resultaggest that energy consumption is
influenced by economic growth and financial devetept, both in the short and the long-run,
but the population-energy relation holds only ia thng run. The findings have important policy
implications for balancing economic growth vis-&-@nergy consumption for Malaysia, as well

as other emerging nations.
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Introduction

The nexus between economic growth and energy cgutsumhas been the subject of
considerable academic scrutiny over the past feeadis. Even so, the available empirical
evidence on the relation in general and the dwectif the causality in particular, has failed to
provide a conclusive answer. As the race for econgosperity by major emerging nations
intensifies, the importance of the topic will gréuvther.

Energy is the key to the production of goods adises. Many emerging economies are
growing at a pace much faster than were projectetiee which has created a spurt in the
demand for energy. Although 2009 saw global ecaasatession, the major energy consuming
nations in Asia — China and India — have hardlynb&fected. The International Energy Agency
(IEA) (2009) reports that the global energy usexpected to fall significantly, in 2009, the first
time since 1981. However, the demand should be badke long-term up-trend once economic
recovery gathers pace. Barring major policy changesld primary energy demand by 2030 is
projected to rise by 40% from its 2007 level. Cdilely, the non-OECD nations will account
for over 90% of this increase. Their share of glglvanary energy demand will rise from 52%
to 63%. China and India will account for over 53%tlee increase by 2030. Use of fossil fuels
will continue to dominate energy scenario, accawntfor 77% of the increas@il demand is
projected to rise from the 85 million barrels paydn 2008 to 105 million in 2030, a 24% rise
[IEA Fact Sheet, 2009].

Energy consumption depends on the stage of econgrawth. Economic growth is a
necessary condition to insure better standard$vioigl The heightened interest by the major
economic powers at gaining a firm foothold on egengh regions across the globe is a
testimony to the fact that energy will remain a ondpcus for the foreseeable future. The battle
for such control will also intensify as more enengifl be needed to meet the demand for
economic growth. Energy-related greenhouse gaseisjGnake up the bulk of pollutants.
Knowledge of the determinants of energy demandhedp manage global emissions of GHGs.
World Resources Institute reports that developethttees once were the major emitters of most
of world’s GHG but the emerging nations have noketathat spot. The latter nations have set
long-run economic growth as their core mission. 3it@ation may be exacerbated due to higher

population growth in many parts of the world.



Using US data for 1947-1974, Kraft and Kraft (1pT&nd uni-directional Granger
causality from output to energy consumption. Maaiid Masih (1996) found cointegration
between energy use and GDP in India, PakistanJradwhesia, but no cointegration in the case
of Malaysia, Singapore and the Philippines. The esatndy also found causality flows from
energy to GDP in India; and from GDP to energy akiBtan and Indonesia. Asafu-Adjaye
(2000) found causality from energy to income inidgn@nd Indonesia, and a bi-directional
causality in Thailand and the Philippines. Soytad Sari (2003) showed bidirectional causality
in Argentina; causality from GDP to energy consuompin Italy and Korea; and from energy
consumption to GDP in Turkey, France, Germany aphd. Wietze and Van Montfort (2007)
also found energy consumption and GDP co-integristddirkey where the causality runs from
GDP to energy consumption. Al- Iriani (2006) foundidirectional causality from economic
growth to energy consumption in six Gulf Coopenatmpuntries. Using data from more than
hundred countries, Chontanawat et al. (2008) fdinatl energy consumption causes economic
growth in only 35% of the poorest, 42% of the m&ldicome and 69% of the high-income
nations. Huang et al. (2008) also found no cayshbtween energy consumption and economic
growth in low-income groups, but found economicvgitoin middle- and high-income countries
leads to higher the energy use. Lee and Chiang8f2fa@ind long-run causality from energy
consumption to economic growth; and a bi-directioreusality among energy consumption,
capital stock and economic growth for a group of32CD nations. Narayan and Smyth (2008)
showed capital formation and energy consumptioacaffeal GDP positively in the long run for
the G7 countries.

Studies show that population and economic growth raajor driving forces behind
increased energy use, and a cause of ©@issions. Baltiwala and Reddy (1993) note that
energy demand depends on per capita energy usegyEmeeds in several African Asian urban
centers are being met from bio fuel. That might ngea as the more urbanization and
industrialization takes place. Dietz and Rosa (1@ York, Rosa, and Dietz (2003) point out
that the elasticity of COemissions and energy use with respect to populagielose to unity.
As living standards rises and population continteesgrow, so does energy use and,CO

emissions in city areas (Fong et al. 2007a, b; IGIE54).



Recent studies have demonstrated that financiadldement (FD) can affect demand for
energy. FD helps industrial growth, creates demand fav irdrastructure; and thus positively
impacts energy use. Sadorsky (2010) applied dynganel model to 22 emerging nation and
found a positive and statistically significant tedaship between the series. Tamazian et al.,
(2009) examined the relationship between environatetegradation and economic growth for
24 transition economiésand found support for Environmental Kuznets Cunypothesis. The
authors argue that institutional quality and FD rexavorable impact on environment; and
financial liberalization may hurt environmental tyain the absence of institutional framework.

FD can lower energy consumption (EC) by achievifificiency in its use. At the
consumer end, FD makes credit cheap and acces@flaleanfil, 2009) and thus enables
consumers buy big tickets items e.g., home app@snevhich directly add to energy use.
Developed financial market can enhance consumer barsihess participation in economic
activity and thus energy use. Mielnik and Goldergh&002) found an inverse relationship
between foreign direct investment and energy intyenEhe claim that FD can add to efficiency
in the use of energy, and at the same time promod@omic growth is intuitively appealing.
Ang (2008) explores long-run relationship and citysamong output, energy consumption, and
pollutant emissions for Malaysia over the period1:91999. He found pollution and energy use
positively affect output in the long-run. The cdigaruns from economic growth to energy
consumption growth, both in the short and the long-

Lorde et.al., (2010) uses capital, labor, techgypl@nd energy as separate inputs to test
the existence of long run relation between outpotvgh and electrical energy use; and the
direction of causality in Barbados, within the reassical aggregate production model. They
findings suggest long-run relationship between dhovand electricity consumption and
bidirectional causality between electrical energynsumption and real GDP in the long run.
However the causality is unidirectional from enetgyutput in the short run. They recommend
liberalization of energy sector to encourage efficy and innovation. Ghosh (2010) argued
against efforts to reduce carbon emissions asitdourt GDP.

The objective of the paper is to examine a longmalationship among consumption of

energy, financial development, economic growth, population for Malaysia by implementing

! Stern (2004) argues that most of the earlier swgiiffer from methodological shortcomings (e.mitted
variables, endogeneity, heteroskedasticity etc).
2 The study employs panel data using standard reeiecen modeling approach and GMM.
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autoregressive distributed lag (ARDL) approachdmiegration. The paper extends Ang (2008)
study by including financial development as a \agawhich seems relevant in a globalized
world. The choice of ARDL in departure from the dnken-Juselius procedure, used by Ang
(2008), is appropriate given the sample size. Tren@er procedure is used to test the direction
of causality within the Vector Error Correction Mad (VECM). If a set of variables is
cointegrated, they must have an error correctipnesentation wherein an error correction term
(ECT) must be incorporated in the model (Engle &ndnger, 1987). The VECM reintroduces
the information lost due to the differencing ofissr This step is helpful in examining the long-
run equilibrium and the short-run dynamics.

The three major public policy goals of Malaysia: @eonomic progress (GDP), financial
development (FD) and population growth (POP). tfisnterest of know how they interact with
each other, inter alia. Also, an understandindneflong and short run causality among the series
and their direction, if any, is more than a matiejust intellectual curiosity - they can have
significant policy implications. Against the backgs, the need to explore long run relation and
causal link among the growth rates in FD, poputgti@DP and energy use in Malaysia gains
particular importance. This paper finds bidirecibonausality from FD to EC, EC to GDP and
FD to GDP in the long. However, the causality f@ ® GDP holds only for the short run. The
results found here are intuitively more appealilognpared to those reported by Maish and
Masih (1996) (they found no cointegration) and kygA2008) (he found only unidirectional
causality) for Malaysia. Thus the paper can be ssesmnmodest contribution to the literature.

As an important economic player in East Asia, teus on Malaysia is justified for good
reasons. Since independence in 1959 the resouttéialaysia, the only democratic nation in
the Muslim world, has successfully prosecuted dcpobf enviable economic growth. The
strategy has paid off. Malaysia boasts of beingrambe emerging nations with the highest rates
of economic growth. However, notable spurt in epazgnsumption followed by a concomitant
rise in pollutant emissions in recent times haveerthe choice of this country for study not only
timely but also of much significance. According ttee United Nations Development Report,
CO2 emission in Malaysia has increased by 221%ndut@90 to 2004 period which list the
nation at 28 among the top 30 greenhouse gas emitters (Theciassd Press 2007). If the
current rate of emissions persists, Malaysia mayangp the ladder. The fact that Malaysia is a

signatory to Kyoto Protocol did little to alter thmattern in the rapid growth in emissions



(Liebman, 2007). However, the several initiativasein by the government to harness renewable
energy and to cut CO2 emissions are reassuringpaper finds FD helps energy consumption
and economic growth which will help policymakersooke appropriate strategy for sustainable
economic growth.

The paper is organized as follows. Section 2 dessrdata and empirical strategy and

section 3 presents the results. Section 4 reguetsasults while section 4 draws conclusion.

2 Data, Variables and M ethodol ogy
Data used in the paper are from the World Developntedicator (WDI 2009-CD-
ROM). The study period covers 1971 to 2008. Eneamsumption (EC) is measured in kg of oil
equivalent per capita. Economic growth is proxigdhe growth in real GDP, and POP refers to
total population. Domestic credit to the privatetse as share of GDP is used to measure
financial development (FD). Domestic credit, obémirfrom the banking sector, includes gross
credit to various sectors; with the exception addir to the central government, which is net.
Banking sector includes monetary authorities arubgié money with banks, and other banking
institutions for which data are available. Also luded are institutions that do not accept
transferable deposits but incurs liabilities sushteme and savings deposits. Although imperfect,
this provides a reasonably good measure for theldpment of financial sector
The following empirical model is postulated to chise the relationship among the
variables for purpose of estimation, in log-linézam.
EC = f (FD,GDP, POP) (1)
LEC = J, + J,pLGDP + 3., LPOP + ., LFD + 14, )

To establish long run relation among the variabesimplement ARDL bounds testing
approach to co-integration (Pesaran et al. 200 procedure has several advantages. Apart
from the desirable small sample properties, ARDh ba applied irrespective of the order of
integration, i.e.}J(0), or I(1). A dynamic error correction model (ECM) can beivkn from a

simple linear transformation of a modified ARDL nabavhich integrates the short-run dynamics

3McKinnon (1973) and King et al. (1993) used shdriquid liabilities (LLY) to GDP to proxy for finacial development (FD).

Increase in LLY shows the volume of financial sechut is not a measure FD; and may not show savimgpilization. The later

may misrepresent nation having high indicator ewéh an poor financial market. Standard proxiesFér are domestic credit
issued to private sector as share of GDP; anchtiw between commercial bank assets to the surarofrercial bank assets and
central bank assets (Yucel, 2009; Shahbaz, 20Gthifiz, 2010).
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with the long-run equilibrium without loss of angnig-run information. This approach involves
estimating the following conditional error corrextiversion of the ARDL model.

p p P
Ay=A + A,y + A2, + A, X, + Z A/ +z a;Ax._; + Z WAZ,_ + 4 (3)
i=1 =0 s=0

Where A1 is a drift component ang:; represents a white noise error processes. The

ARDL approach estimategp +1)“ number of regressions in order to obtain optimgllength

for each variable, whene refers to the maximum number of lags used; latal the number of
variables in Equation-3. The optimal lag structimethe regression is selected by the Schwarz-
Bayesian criteria (SBC) to eliminate serial corielal. Following Pesaran et al. (2001), two
separate statistics are employed to test for thiesce of long-run relationship amdtest for

the joint significance of the coefficients of laggievels in Equation-3. Two asymptotic critical
bounds are used to test for co-integration whenindependent variables atéd). The lower
value is used if the regressors Hf¥, and the upper value fifl) regressors.

If the F-statistic exceeds the upper limit of tniéical value, a long run relationship exists
regardless of the order of integratid(Q) or I1(1). If the F-statistic falls below the lower critical
values, the null hypothesis of no cointegratiosustained. However, if the statistic falls between
these two bounds, inference would be inconclusiWeen the order of integration among the
variables is known, and if all of them alf@), then the decision is made based on the upper
bound. Similarly, if all the variables ait€0), then the decision is made based on the lower
bound. If variables are cointegrated, the cond#tidong run model can be obtained from the
reduced from solution of Equation-3 and the vagabh their first difference are jointly equal to

zero, i.e.Ax=Ay =Az=0. Thus
Yi =0, +0,% +0,Z +V, (4)

where, 9 = M)Ay 0, ==A A0, ==A, 1A, and v, is the random error. The long

run coefficients in Equation-3 are estimated by Olf Sointegration exists among the variables,

then the error correction model can be represdnydte following reduced form equations.

“SBC selects the smallest lag length to specify rsip@nious model. The mean prediction error of Al&sed
model is 0.0005 while that of SBC based model®63 (Shrestha and Chowdhury, 2007).
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Goodness of fit of the ARDL model, diagnostic atability test are conducted to assess
serial correlation, functional form, normality ahéteroscedisticity associated with the model.
The stability test is conducted using the cumuétum of recursive residuals (CUSUM) and the
cumulative sum of squares of recursive residualdSMsq). In addition, the Chow Forecast

Tesf is used to examine the reliability of ARDL model.

3. Findings and Discussion

3.1 Timeseries propertiesand cointegration

Prior to employing the ARDL cointegration approadch,may useful to test the order of
integration of each series by applying the Ng-Rer(2001) procedure. The results in Table 1

suggest non-stationarity in the level (unit robt)t difference stationary (no unit root, I(1)).

Table 1: Statistical Output for Unit Root Test (Ng-Perron) [ABOUT HERE]

To test the existence of cointegration, ARDL baundsts approach is applied. The
appropriate lag length for the series and to comthe F-statistics for cointegration, we consider
lag 2, based on the minimum values of FPE, AIC, SBG HQ criterion (Table 2).

Table 2: Lag Length Selection Criteriafor Cointegration [ABOUT HERE]

Table-3 presents the F-statistics for cointegratiThe computed F-statistics is 6.479
when energy consumption, economic growth and pdipualare forcing variables at lag order 2.
The test statistics exceeds the upper critical st the 5 percent. This confirms cointegration
among energy consumption, economic growth, findragaelopment and population at the 5

percent level for the Malaysia for the period afdst.

Table 3: Statistical Output for Cointegration Té@bunds Test)ABOUT HERE]

® The procedure examines the prediction error ofitbeel using Chow test noted here.
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Fig 1: Trendsin the seriesused hereto explorelong run relation [ABOUT HERE]

The results are consistent with the findings of élgaend Butt, (2000) for Pakistan;
Ghosh, (2002), and Paul and Bhattacharya, (2004nhtba; Morimoto and Hope, (2004) for Sri
Lanka; Ghali and El-Sakka, (2004) for Canada; Od hee, (2004) for Korea; Altinay and
Karagol, (2005) for Turkey; Ang, (2008) for MalagsiBowden and Payne, (2009) for USA,;
Halicioglu, (2009) for Turkey; Odhiambo, (2009) fbanzania; and Belloumi (2009) for Tunisia.
The coefficient of financial development is 0.0'tdangnificant at the 5 percent level. The result
confirms that for Malaysia, financial developmeptgs cheaper credits which promotes business
activities and adds to demand for energy. The easeedit facilitates consumers purchase of
automobiles, home and appliances. These direcilly tadenergy use. Studies show that a 1
percent increase in credit to private sector (fai@ndevelopment) raises energy consumption
directly and indirectly [Karafil, 2009; Sadorsky)Z0]. A 1 percent increase in population raises
energy consumption by 0.4 percent on averages®lsdme which is consistent with the findings
by Baltiwala and Reddy (1993).

Table 4: Statistical Output for Long Run Log Linear Regresson Modd (Eq.3) [ABOUT
HERE]

The short run elasticity of energy consumption wi#spect to economic growth (0.7) is
significant and close to its long-run value. Themeaelasticity with respect to financial
development is 0.12 and significant, but largenttie long-run estimate. Perhaps, the short run
consumer and business response captures the astinufr improved living conditions and
opportunity to profit, respectively. This has begwossible by the solid economic growth in
Malaysia. Once the consumers get used to the laasenities, and business expansion gets
costlier, the short run euphoria should evaporétee elasticity of energy consumption with
respect to population is positive; but not sig@fit A reason may be that the dynamics in the

interaction of population with other macroeconosgcies takes much longer time.
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Table 5: Statistical Output for Short Run Log Linear Regression Model (Eq. 6) [ABOUT
HERE]

The coefficient of the error-correction term (ggrshows the speed of adjustment from
the short to the long-run. This is statisticallgrsficant and negative, as expected. Bannerjee
et.al., (1998) argue that such value confirms titegrity of long run relationship among the
variables found earlier. The value of egn¢-0.8761) implies that the energy consumption is
corrected by (87.61) percent each year due to twg@m from the short towards long-run. The
lag length for short run model is selected usirggSBC.

Table 6: Statistical Output for Sensitivity Test (Eq. 3 and 6) [ABOUT HERE]

Model No Serial ARCH Normality Heteroscedisticity = Ramsey Rest¢
) Correlatior Tes Test Test Test

Long Run (Eq. 3) 1.26 (0..0) 1.06(0.81 1.28(0.53)  1.82 (0.13) 1.44 (0.25)

Short Run (Eq. 6) 1.2 (0.32  1.27 (0.61 0.73(0.69)  0.57 (0.79) 0.75 (0.39)

Note: The P-values are given in the parenthesis

Both the long run and the short run regressiogipation tests pass well with respect to
the serial correlation and autoregressive conditidreteroscedisticity. The results suggest that
the error terms are normal and homoscedistic. TdradRy Reset Test (Table-6) suggests that the
model is well specified. The short run stability ofodel, investigated by CUSUM and
CUSUMsq test on the recursive residuals reportdélgnre 2 and 3, shows that the statistics fall
outside the critical bands of the 5% confidenceervdl. This suggests instability of the
parameters under both the tests. This happeneddtba year 1982-1984.

Figure 2: Plot of Cumulative Sum of Recursive Residuals[ABOUT HERE]

Figure 3: Plot of Cumulative Sum of Squares of Recursive Residuals[ABOUT HERE]

Chow test is used to examine significant strudtor@ak in the data over the period 1983-
2008. The F-statistics does not indicate any stratbreak (Table 7). Chow forecast test is more
reliable and preferable than graphs of Cumulativea and Cumulative of Squares tests. Graphs
can produce misleading results (Leow, 2004).
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Table 7: Statistical Output for Stability Test (Chow Forecast Test) [ABOUT HERE]

3.2 Direction of Causality within VECM

Causal link among the series is examined by applifie Granger procedure within the
VECM. Existence of cointegration implies the exmste of causal link in at least one direction.
Engle-Granger (1987) cautioned against using then@ar causality test in first difference
through vector auto regression (VAR) method duthéopossibility of misleading results in the
presence of co-integration. The inclusion of amrecorrection term helps to capture the long
run relationship. The Granger causality test isnamged by an error-correction term which is

formulated as a bi-variatg" order vector error-correction model (VECM) as dolb:

ALEC, K, dy; (L) dip(L) dis(L) dig(L) [ALEC, T [6,ECM,, ] [C,] [,
ALFD, _ K, +Zp: dyy (L) dp(L) dys(L) dpy(L) | ALFD,, + 0,ECM, + C, 4|72 7)
ALGDF’() k3 i=1 d31(L) d32(L) d33(L) d34(L) AL('?"DFt)—l JBECMt—l C3 /73
ALPOR | |k, dup(L) dyp(L) dyg(L) dyy(L) [ALPOR., | [O,ECM, | |C, | (774

Where,A is a difference operator, ECM represents the @oorection term derived from long
run cointegrating relationship via ARDL model; €= 1....4) are constants; amgl (i =1...4)
are serially uncorrelated random error terms witoznean. The VECM provides directions for
Granger causality. Long-run causality is capturgdabsignificant laggedECM terms, using t
test, while F-statistic or Wald test captures shamtcausality.

Results reported in Table-8 for the Granger catystdst show bidirectional link between
financial development and energy consumption inltmg run; but short run causality from
financial development to energy consumption. Catysal bidirectional for economic growth
and energy consumption in the long and the shortatithe 1% and 5% levels, respectively. In
the long run, economic growth causes populatiorthat 1% level, while population causes
economic growth at the 5% level. There is no sigaift causal link between economic growth
and population in the short run. In the long ruivabate causal relationship is found between
financial development and population at the 1% llewit the causality runs only from

population to financial development in the short,rand is significant at the 5% level.

Table 8: The Results of Granger Causality (VECM) [ABOUT HERE]
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We find long run bidirectional causality among tak series. The short run results are of
interest - the flows from EC to GDP is bidirectibsaggesting energy dependence. FD causes
EC but not the other way around. This is importaetause higher energy consumption means
higher production cost and thus loss of competitidvantage in a global world. Financial
institutions support economic agents and therelmyige the help. The long run economic
growth of Malaysia was has been aided by FD whietessitated more workers. This gap has
been filled through immigrant worker leading to lreg POP. The absence of causality flowing
from: FD to GDP and GDP to FD; GDP to POP and POBDP; EC to POP and POP to EC,;
EC to FD; and FD to POP in the short run is notxpeeted as these forces are known to take
longer time to make perceptible impact.

All the long run causality tests survive a 1% lesiginificance except EC to POP, FD to
POP and GDP to POP, which are significant at thdedl. In the short run, the causality test is
significant for FD to EC at the 8% level; GDP to BCthe 5% level; EC to GDP and POP to FD
at the 2% level.

Table9: Summary of the Resultsfrom VECM [ABOUT HERE]

4 Conclusions and implicationsfor policy

The paper examines the long run relation amongsérees of financial development,
population, economic growth on energy consumption Malaysia. The topic merits special
importance due to the possible interrelations amthre series with implications for GO
emissions. To support a growing economy and thelmeé its population, more goods and
services must be provided. The latter requires drigkenergy consumption. Financial
development can influence the development of amggnmfrastructure and thus help gain
overall energy efficiency, inter alia. A priori, wiEoped financial infrastructure should favor
efficient use of energy, but the results so farehbgen mixed. The concern is that Malaysia, a
major emerging economy in the East Asian regionexperiencing relatively high rate of
economic growth and a rise in @@&mission.

The present study implements autoregressive disivio lag model (ARDL) to
cointegration to investigate the existence of gylam relation among the above noted series;

and the Granger causality within VECM to test theeation of causality and the behavior of
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forcing variables on energy consumption. The reshéised on time series data from 1971 to
2008 confirm cointegration among these series.éffext of population growth on energy use is
positive, only in the long run. Finally, financidévelopment promotes efficient energy use. This
should help formulate appropriate public polici€snally, financial development promotes
efficiency in energy use which can be very helpiudiormulating policies.

In some sense, the paper can be seen as an examioatthe Malaysia’s policy to
support economic growth by encouraging populatioowth, and financial development as
enunciated in the “Vision 2020". Since GDP and gparonsumption cause each other in the
short and the long run, their high interdependenikelead to higher energy consumption in
coming days. Moreover, population causes energyuwuoption in the long run. So, in the
absence of a clearly articulated and implementsthswable development policy, the strategy to
achieve the goals of vision 2020 might produce es®v@npact on environment in the long run.
The finding that financial development leads torggpeconsumption only in the long run, but
energy consumption causes the financial developimetiit in the long and the short run offers
some hope. This implies that financial loans usgdbdith the consumers and the investors will
add to energy demand. In the short run Malaysidddoenefit from two pronged policy: promote
financial development; and continue the preseritpdd address the labor shortage issue.

Emphasis should be placed on investing in renewabérgy sources and adopt other
energy savings methods including energy mix andgation options in the long run. Failure to
address the short run needs may not bring happyemal the stated goals of the vision 2020.
The concern is that the economy might become cdslplenergy dependent and suffer the
consequences of high G@mission. As a long run goal, financial developtr&trategy should
be adopted for creating a sound energy infrastracind thus achieve efficiency in the overall
energy use. As the facts point to, the resultasbdve been mixed.

The economic growth literature emphasizes the itapee of financial development on
economic prosperity. Among others, an aim of thergy literature is to examine the relationship
between financial development and energy consumplibe empirical models used here fit the
data reasonably well and pass most diagnostic fBsésresults show that financial development
measured by domestic credit to the private sedoshare of GDP increases the demand for
energy in emerging economies. These findings desense scrutiny for a number of reasons.

Emerging economies that continue to develop firelntiarkets should see energy demand rise

14



above and beyond those caused by rising income.efeygy demand projections in emerging
economies at the exclusion of financial developmenan explanatory variable might provide
inaccurate estimate actual energy demand and umadlgsfere with the conservation policies.
Malaysia should take extra caution in providing tlexessary environment and infrastructure
that must precede financial development policy. t8immg greenhouse gas emissions may be
harder if these targets are set without taking adoount the impact of financial development on
the energy demand.
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Table 1: Statistical Output for Unit Root Test (Rgfron)

Variables MZa MZt MSB MPT
LEC 0,67 215 0.22 961
LGDPC  -10.90 -2.29 0.21 8.53
E:\leset - LPOP  2.36 2.03 0.85 197.86
LED -4.20 118 0.28 19.21
ALEC  -20.47 319 0.15 4.45
Data Set — ALGDP  -23.90* -3.45 0.14 3.81
1st Difference  ALPOP  -21.48* -3.20 0.14 466
ALFD  -40.07* 4.47 0.11 227

The *, ** denotes rejection of the null at the 1#deb% levels, respectively
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Table 2: Lag Length Selection Criteria for Cointgyn

20

Final Akaike Schwarz Hannan-Quinn
Log LR - . . ; . . .
Lag Likelihood  statistic** prediction information information  information
error (FPE) criterion (AIC) criterion (SC) criterion (HQ)
0 97.57 NA 6.49e-08 -5.19 -5.02 -5.13
1 330.22 400.68 3.87e-13 -17.23 -16.35 -16.92
2 384.67 81.66 4.75e-14* -19.37* -17.78* -18.81*

* indicates lag order selected by the criterion.
** | R test (each test at 5% level)



Table 3: Statistical Output for Cointegration T@sbunds Test)

21

Model for Estimation Ilzzggth gtatistics Ié%vlllr?(rj aE[J:FL)g}f r Ié%vl:/ﬁ(rj alEJE(r;oer Ié%vl:/reurj a??goe/c:
Fec(EC/GDP, FD, POP) 2 195 7.76-8.92 5.26-6.19 214.5.04
Feor(GDP/EC, FD, POP) 2 3.09 7.76-8.92 5.26-6.19 214.5.04
Feo{ POP/EC, GDP, FD) 2 3.87 7.76-8.92 5.26-6.19 214.5.04

Feo(FD/EC, GDP, POP) 2 6.48** 7.76 - 8.92

5.26-6.19 4.21-5.04

* *x xxx denotes rejection of the null at 1% ar&b significance level, respectively
Note: Critical values bounds are computed by serfasponse procedure developed by Turner (2006).



Table 4: Statistical Output for Long Run Log Liné&gression Model (Eq. 3)

22

t-Statistic p-value

DW Test R?

Variables Coefficient Std. Error
Constant -7.81* 2.34
LGDP 0.86* 0.14
LPOP 0.39%** 0.21
LFD 0.07** 0.03

-3.33
6.24
1.86
241

0.002
0.000
0.072
0.023

1.69 0.937

* ** ** denotes significant at the 1%, 5%, 10%\els, respectively



Table 5: Statistical Output for Short Run Log Lin&aegression Model (Eq. 6)

23

Variables Coefficient Std. Error  t-Statistic p-value  DW Test R?
Constant 0.002 0.05 0.05 0.96
LGDP 0.70* 0.19 3.55 0.001
LPOP 0.56 1.94 0.29 0.78 1.94 0.52
LFD 0.12* 0.04 2.77 0.01
ECM -0.88* 0.21 -4.19 0.0002

* *x xx% denotes significant 1%, 5%, 10% levelespectively



Table 6: Statistical Output for Sensitivity Tesg(B and 6)

Model No Serial ARCH Normality Heteroscedisticity = Ramsey Rest
' Correlatior Tes Test Test Test

Long Run (Eq. 3) 1.26 (0.30 1.06(0.81 1.28 (0.53)  1.82 (0.13) 1.44 (0.25)

Short Run (Eq. 6) 1.2 (0.32  1.27 0.61) 0.73 (0.69)  0.57 (0.79) 0.75 (0.39)

Note: The P-values are given in the parenthesis
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Table 7: Statistical Output for Stability Test (@h&orecast Test)

2robability of Log likelihood>robability

Forecast Period F-statistics --statistics ratio Log likelihood ratio

1983- 2008 0.14: ).9¢ 34.64 0.12
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Table 8: The Results of Granger Causality (VECM)

Dependent F-statistics
Variable | > AINEC, | > AInFD, | > AINGDR | > AInPOR ECT,,
Aln EC, - 2.2452 3.3572 0.0169 -0.1043
(0.0815) (0.0518) (0.9832) (0.0006)
AlIn FD, 1.3887 - 1.0221 4.1625 -0.5240
(0.2687) (0.3750) (0.0281) (0.0074)
AlnGDP, 4.4360 0.3244 - 0.3831 -0.5850
(0.0229) (0.7260) (0.6858) (0.0049)
Aln POP, 0.1518 0.5192 0.2236 - -0.0097
(0.8599) (0.6015) (0.8012) (0.0492)

Note: The Probability-values are reported in theepthesis
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Table 9: Summary of the Results from VECM

Direction of Causality

Short Run (F-statistics)

Long Run (ECT,_,)

FD causes EC

At 8% significance leve

At 1% siigwaifice level

GDP causes EC

At 5% significance leve

At 1% significance level

POP causes EC No At 1% significance level
EC causes FD No At 1% significance level
GDP causes FD No

At 1% significance level

POP causes FD

At 2% significance leve

At 1% significance level

EC causes GDP

At 2% significance leve|

At 1% significance level

FD causes GDP No At 1% significance level
POP causes GDP No At 1% significance level
EC causes POP No At 5% significance level
FD causes POP No At 5% significance level
GDP causes POP No

At 5% significance level




Fig 1: Trends in the series used here to explorg tan relation
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