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Abstract. This paper tries to identify the indirect linkagetween intermediary development with energy-
growth nexus for India and Pakistan. In this susicesthe study employ system based GMM approaahgalo
with principal component analysis for developmehintermediary index. Findings of the study demoeaist
the positive and significant impact of economicvgito on electricity consumption of both nations. Hwer a
miscellaneous trend for urbanization and negatied for prices with electricity consumption hasoabeen
found in this study. On the other hand, the linkdggween financial development through growth on
electricity consumption is positive and significafdr both nations. These findings have important
implications for the policy makers. They can usesthFindings to ensure long term structural deveéoy to
control future power constraints, which leads thiemards higher level of sustainable development.
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1 I ntroduction

The contribution of electricity consumption dueit® intensive participation in growth process has
been widely accepted in the world. By the time,celeity sector play its contribution in the
development of nations, hence became one of the wheterminant of the growth process. The
prevalence of such hypothesis has been observediimand Pakistan in last few decades, where the
drastic rise in population through electricity comgption raises the level of development. However,
apart from this development a constant increaskerdemand been observed in the power demand of
both resources. As per the projections of IEA, damdeconomy due to their impressive strategies
attains higher level of development in upcomingadies, which increase its lion’s share in the power
consumption after china through 2636n the other hand, the intentional decline inghraduction of
electricity in Pakistan has outage the gap betwdsmand and supply of power resources in the
economy. The engineering of power resources rdisg demand at the stake of its economic
development. This massive rise in the demand @luress stresses the need of study to re-investigate
the linkage between the electricity-growth nexutheke nations.

Existing literature is equipped with a vast numbéstudies that delineates the contributing role of
electricity consumption in growth process of theremmies. Most of these studies through their
application of multiple econometric tools, time spand country levels extend the contributing work
of Kraft and Kraft (Payne, 2010). Such extensivenekliterature gives birth to the four different

hypothesis including growth hypothesis, conservatigpothesis, feedback hypothesis and neutrality

! http://www.eia.gov/forecasts/ieo/
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hypothesis. Each of these hypotheses is observakhivst every country of the world and concluded
with heterogonous policy implications (Abbas & Chbury, 2013). However a few number of studies
also found on the trilateral relationship betwemaricial development and electricity-growth nexus.
Although research’s findings are fail to raise @rgis about the single direction of causality er th
nature of relationship between the stated variables

Most of these studies employ a direct or singleatign modeling to identify the linkage between
electricity and finance-growth nexus (Komal & Abha2015). However the influence of intermediary
development is indirect in nature, because intetangdsector through affecting the economic
situations affect the electricity demand in the remoy. For example; different levels of financial
sector development directly change the flow of &irdthe economy, which directly hurts the trading
activities of nations and change the demand ofethergy by affecting the income of the people
(Rashid, 2015). Theories state that Financial s€oitermediary development) through changing the
technological development in the nation stimul&ie ¢conomic activity (Sadorsky, 2010). However,
the heterogeneity among the adoption of technadbgidvancements alters the country’s demand of
power resources. In this succession this studyoesplthe linkage of intermediary development
through electricity-growth nexus in India and P&kis This study further tries to explore the
influence (positive or negative) of intermediaryvel®pment on electricity-growth nexus between
both nations.

This study utilizes the data from 1980 to 2011, apglies system GMM approach to capture the
impact of financial sector development on the eieitf-growth nexus of both nations. However,
channel effect is included in this study to capttive changing effect of financial development on
economic growth and from such economic growth thoelectricity consumption. This approach
helps in the determination of direction of relaghip. As far as | Know, we are the first to condact
study that defines the indirect contribution ofaintial development for electricity-growth nexus in
Cross country pattern.

The organization of this study contains the chagténcludes the brief introduction of the study.
Portion 2 contains the detailed scrutiny of exigtliterature. However the™3portion defines the
methodology, while findings are presented fhpbrtion of the study. In contrast, the final seswti
defines the conclusion of the study.

Brief history of India electricity sector

India became a'3largest producer of electricity resources in 2@tith the 4.8 % of the total
production after Russia and Japan. In the fiscat wé 2013-14, total of 1102.9 TW of electricity is
produced in the economy comprises of 967 “TWém thermal and hydro power resourteBhis
production level is high as compared to the previones, because the economic progression leads to
the increased demand of electricity resourcesémttion. In order to get a considerable portiothé
world economy government of India devised an ambgirural plan, but this plan does not play its
considerable role in eradicating power shortagélpro. The electrification rate in the economy is
65.5% with a 35% of the total population compris#s300 million people have no access to
electricity’. This shortage of power goes on with the pass&dgine as the power and distribution
losses increases. In order to eradicate this pmoblieelectricity shortage, the government took some
considerable steps like special courts, appelfdiartal and audit information flow programs to eis
the electrification levels in the country.

21 Tera Watt = 1000 Giga Watt
% BP Statistical Review of World Energy June 20ktessed 29-05-2015.

4 The Electricity Access Database. iea.org

MACROECONOMICS & MONETARY ECONOMICS




FuroEconomica
Issue 2(34)/2015 | SSN: 1582-8859

Electricity sector of Pakistan:

The power sector of Pakistan is reconstructed 8818ith the development of Pakistan electric Power
Company, but later on two public vertically integd organizations WAPDA and KESC included in
the system and served the nation (ICCI, 2012). éleetricity generation process is somewhat similar
to India, as it relies mostly on fossil fuels analitoelectric resources (Alam, 2013). This reliance
the fossil fuels reduces the capacity of the syatenio 50% in last few years. Power sector of this
nation due to inefficiency, inappropriate strategi@nning and political instability faced sewer mow
crises of 6000 MW in 2007. Furthermore the econsnffered with the power and distribution loss of
20% in the fiscal year 2009-2010. The excessive ggoghortage with inefficient structure and
inappropriate system reduce the nation’s speecewéldpment as compared to others (GOP, 2010).
This is not enough, the power shortage evil giveuah gift to the economy in the form of loss of $
2.60 Billion and 400,000 jobs (Atif & Siddique, 201GOP, 2009). In contrast the rise in the use of
appliances in the economy further raise the denadiedectricity from 23% in fiscal year 1980-81 to
43% in 2012-13 (Komal & Abbas , 2015).

The rapid growth in the demand of electricity produalong with economic progression stress the
need of the system which not only meet their enereiasing demand, but also control the problems of
transmission losses. In this regard, there is @ édinancial and technological assistance from th
developed nations which helps both of these natimesntrol the evil of power shortage.

2 Literaturereview

The associationship between financial developmeut @ectricity growth nexus has been Widel
debated in the literature. However the heteroggresitong the nations and regions leads towar
different findings of the seminal work of Kraft &rift (1978). Kraft & Kraft while defining causality
between electricity-growth nexus shows a univaritelysis running from economic growth towards
electricity consumption in USA. Studies later onthis succession raise the strength of this togic b
further subdividing it into four different hypothes (Odhiambo, 2009). Proponents of the first view
suggest the essential role of electricity consuomptin raising economic position of the economy.
Second view in contrast to the findings of firstgehends the findings of Kraft & Kraft (1978) by
stating the causality from economic growth towaelictricity consumption. Third schools of thought
in this regard state that dependence of both aletleéements upon each other and state a bidirattion
relationship between electricity consumption andneenic growth. Finally the forth view oppose the
findings of all three areas mentioned above byirgjat neutrality between the stated variables
(Rashid, 2015).

Each of these areas is well equipped with the numbstudies to validate its findings. In this raufe
determination of causality, another variable namedinancial development is also found to moderate
the existing relationship between electricity growiexus. For instance Love and Zicchino (2006) in
their study defines the impact of financial devetgmt on electricity consumption through real
variables. i.e. real interest rate and less bomgwdost. Similarly Sadorsky (2010) suggest that the
financial development raise the electricity constiampthrough raising the demand of big tickets in
the economy. Shahbaz and Lean (2012) defines tleeafofinancial development in raising the
electricity demand through two different dimensio@se of these dimensions is the cross sectional
growth in the economy, while the other state tlse in demand of electricity due to the income
improvement in the economy. The sound financialtecaises the production activity in the
economy; also raise the profitability through erdeanent of supplier-customer relationship in the
economy. This whole picture leads towards the iw@neent in business atmosphere and thereby
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raises the level of development in the economy.

In contrast, studies also define the role of finalneector development in reducing the consumpaion
electricity in the economy. Such reduction in eiety demand is achieved through application of
technological innovation in along with efficienhéincial sector of the economy. For instance studies
like Shahbaz et al., (2013) states that the erdrequrs in the free market system play a significaliet

in raising the level of advancements. This meangll®f advancement in electricity sector is
dependent upon the complete system, in which fiahievelopment along with capital; labor and
government affect the electricity consumption ia #tonomy. However the impact is different due to
the heterogeneous economic position.

To date a number of studies have been found iratitee that can study the impact of financial
development on electricity-growth nexus in dire@mmer. Conceptually, this is not possible, because
of the effect of financial development on econopisition of the economy and later such economic
position on the electricity consumption in the exory.

3 Resear ch model

This study by keeping in consideration the existlitgrature employs a multivariate model to
demonstrate a linkage between financial developraedt electricity-growth nexus. In this regard,
system equation modeling is used along with GMMragpgh to capture the indirect impact of
financial sector development on economic growth ahdough such growth on electricity
consumption. In this regard, we have employed alleving research model:

EC. = B1+ B2Y: + B3EP, + B Urby + iy (1)
Yt = 0(1 + azFDt + 0(3Tt + 0(41t + asGSt + Ut (2)

Where the term EP in represents relative eleotripiice, EC represents electricity consumption

measured in MWH, URB represents urbanization, Yreggnts economic growth, FD became

financial development, L became labor, GS is govermt size, and T & | as trade and investment. On
the other handy; andv.represents the error term with the t as time iefet.c

In this model the equation 1 defines the direcbeissionship between electricity consumption and
economic growth. While the equation 2 represengslitikage between financial development and
economic growth in presence of certain controlatdgs. These control variables are added in the
system, because of their indirect involvement iargp-growth nexus.

4 Data and methodology

This study is based upon the annual time seriesrdages from 1980 to 2011 for India and Pakistan.
Data has been extracted from online database oldARenk and IFS of international financial
statistics. All the variables used in this studytain annual observations, so any presence of trend
distorts their efficiency. In this consideratiortural log transformation is used to normalize th&ad

The literature is well equipped with the cointegmatand causality approaches in determination of
relationship among energy, finance growth nexus.stBosingle equation modelling has been
observed about determination in both long and shamt This study contributes to the existing

® Relative energy price= crude oil petroleum futcoatract / GDP deflator
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literature through its multivariate model, wheree tindirect impact of financial development is
identified through the application of GMM regressiapproach. Furthermore the system equation
approach is also used, which treats economic grastlendogenous and financial development as
exogenous.

A large number of studies have been found thatdamu single equation modeling to capture the
impact of financial development on energy-growttkxuse In this succession, they employ ordinary
regression or cointegration etc., to account farhstelationship. Among these models, the main
limitation observed is about the correlation bemvekependent or independent variables, which
departs the assumptions of ordinary CLR models (dfmge, 2001). In this succession, application
of estimation approaches considers instrumentabbias by eliminating the correlation between
disturbance and independent variables raises ftii@eaty of the results. Among these different
approaches, GMM approach for time series data wasduced by Hansen (1982), because of the
involvement of serial correlation in the time seraata. Such correlation departs the assumptions of
CLRM and makes ordinary estimators as inefficiémtthis situation, GMM approach is allowed to
use its weighting for controlling the problem oftér®skedasticity along with serial correlation
(Hansen, 1982; White, 1984; Newey & West, 1987).

Among these instrumental approaches, GMM is modelyiused in energy-finance- growth nexus.
Such wide application is due to its several besedié compared to other estimation approaches.
Firstty GMM through the use of instruments validgatee independence of disturbance term, which
enables this approach to control for endogenedy bi the data. Secondly, GMM estimation provides
without any consideration of error terms providesusate results. Thirdly, GMM application without
any dependence on weighted average matrix yieldartts asymptotic and accurate results. Fourthl
GMM is a simplest approach as compared to othersriting maximum likelihood estimators.h
Finally, GMM has an advantage of its limited numbémestrictions for estimation as compared t
maximum likelihood approach (Wooldridge, 2001). Thain limitation for the application of GMM

is its reliability on the number of instruments;yachange in the instruments directly affects the
validity of the model. In order to avoid such prl, different lags of variables are used separately
for each of the system equation. Furthermore theblem of serial correlation along with
heteroskedasticity is resolved by selecting HACghthg matrix option during estimation. Such
selection enables the estimation process to acéouheteroskedasticity along with serial correlati

Apart from use of GMM model, this study further doys the use of Principal component analysis to
for determination of financial development indeXO(F Principal component analysis became one of
the most widely used techniques in energy-growtkuseabout the calculation of FDI. In which the
amount of variance defines the maximum suitabléalsée for the better explanation of the concept.
PCA is basically a modern tool of multivariate atsé& and is mostly applied as a measure of variable
reduction for identification of relationship betwethe variables. The information available in serie
of variables is determined through the number wfggral components. Each of which is the weighted
average of the underlying variables. If more thame @omponent are found then the maximum
variance (Max Eigen values) is defined by the fimtiable, and gradually decreases as the number of
components increases. The weights of the variaitesy with their Eigen values for development of
index in both nations India and Pakistan are ginethe table mentioned below.

Table 1 Principal Component Analysis

Banking Sector Variables India Pakistan
M2GDP 0.450061 0.502478
M3GDP 0.451299 0.544139
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Banking Sector Variables India Pakistan
Financial system deposit 0.451769 0.555496
Domestic credit to banking sector 0.439303 -0.1@674
Credit to private sector 0.443499 0.362571

Note: All results are not reported, but they are available on demand

The findings of the table mentioned below represéme weights obtained from principal component
analysis for the development of financial developmeadex. These weights comprise to form the
index, which defines the concept of financial depehent better than any single indicator.

5 Results and discussion

In this study, instrumental variables approach Ib@sn adopted to identify the indirect linkage of
financial development through economic growth moHiewever, the separate number of instruments
(lagged value of the variables) are used for eaghession equation. However the empirical finds of
tables are mentioned in the table presented below.

Table 2 Empirical results

Pakistan India
electricity economic electricity economic
consumption growth  consumption growth
Economic growth 0.694650*** 0.3301***
Urbanization -2.93425* 0.7946***
Electricity prices -0.058984* 0.00284
Financial development index 0.138855*** 0.056225**
Government size -2.325886 3.110944***
Trade Openness 6.44 2.751904***
Investment -6.679853 -0.95537*
Inflation -0.538536 -0.09554**
J-Statistics 0.248871 0.285041

Findings of primary equation of electricity equatiare mentioned in the table given below. Findings
of the study about the positive relationship betwelectricity consumption and economic growth are
in line with the finds of Masih and Masih, (199Rashai et al, (2012); Tang and Tan, (2014); and
Komal and Abbas, (2015). This means that one perioenease in the economic growth raise the
electricity consumption by 69% in Pakistan and li%ndia. Furthermore, a negative and significant
relationship has been visualized between elegtrmiinsumption and relative prices for both of the
nations. This shows that the one percent increapeice of electricity prices reduces the demand by
5% in case of Pakistan. However, no relationship Ibeen visualized between relative prices and
electricity consumption of India. The easy avaligbbf power resources along with increasing power
generation became the main justification for subBeace of relationship in Indian economy. In
contrast, the small coefficient is due to the ewereasing demand of electricity as compared to the
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limited supply of resources and hence the incrégasiee prices of electricity goods has small impact
on the demand of the electricity demand.

Empirics of the study also demonstrate the posdive significant relationship between urbanization
and electricity consumption in India, while a negatelationship in case of Pakistan. Such negativ
relationship adhere the current energy situatiothefcountry. In current scenario, the gap between
demand and supply of electricity products will ket increase, if the demand of big tickets due to
urbanization increases. On the other hand, a signif but positive relationship has been visudlize
in case of India. Such positive relationship idiime with the existing work of Parikh and Shukla,
(1995); Zhang and lin, (2012); Sadorsky, (2013) Tain justification for such relationship is tleer

in per capita income of people, which raise themend of energy sensitive goods in the economy.

Results about the second equation demonstratinignibeect of financial development shows a positive
and significant relationship in both nations. Resof intermediary development on economic growth
are mentioned in the second column of the tablevdver the coefficient shows that the 1% ascent in
economic growth raise the intermediary developni®yntl3.8% in Pakistan, and 6% in India. The
conceivable legitimization for such limited impauft financial development is the adoption of only
one decision along with few indicators. Financiavelopment is a broad concept and cannot be
measured through any single impact, consideratfamne decision only define a specific portion of
financial development. However the ascent in fif@nbevelopment raises the confidence of investors
along with reducing the risk in the financial ogéras in the market. The easy availability of cabit
where raise the production sector of the econonsy, @nables the entrepreneurs to raise the level of
innovation. Consequently, such innovation throughessive employment opportunities raises the
income level in the economy. Such rise of incomkaiar stages raises the electricity consumption
the economy.

Different other macroeconomic variables are alswsmered while examining the impact of financia
development upon economic growth. Among these biasaa miscellaneous trend has been found in
case of government size and economic growth. Ftarmte positive in case of India and negative in
case of Pakistan. These findings are also in liitke the Barro, (1989), who states that the expenses
made by government have a negative relationship @gbnomic uplift, when they are made on non-
productive activities like; defense activities. Mover, a positive relationship had been found, when
government starts expenses on productive areasdéselopment of infrastructure for production,
provision of incentives for business etc.

However, a negative relationship and significatatienship has been visualized between inflation
and economic growth. Literature is equipped withuenber of studies that demonstrate a linkage
between inflation and economic growth. Among thentonsensus has been found on the negative
relationship between inflation and economic grovtthas been found that the higher level of infati
raises the negative externalities on the econordyraises the cost of production, which by reducing
the investor confidence decreases the economictigr@okal & Hanif, 2004). Similarly a significant
relationship has been found for trade and investmeth economic growth. The notion for such
negative relationship between the investment amshauic growth is the huge investment in non-
productive activities. Investment inflow is a post signal for an economy, but wastage of such
investment by freezing it into non-productive pabgeruin the economic progress. Furthermore, notion
for the positive relationship between trade ancheatic growth is the ability of both of these naton
for acceptance of foreign investment. Both of themigons have a potential to participate in thelavor
trade by raising their foreign investment. If, gowvaents change their preferences from borrowing of
funds towards attraction of investment towards theoch change will enhance their economic
positions.
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Table 3 Empirical results

Ggfég FD on GDP FD on ELEC
Pakistan
GDP 0.69465 0.138855 0.096455626
Wald Test 55.489
(p-Value) (0.0000)
India
GDP 0.33011 0.056225 0.01855425
Wald Test 116.4942
(p-Value) (0.0000)

In this study, the indirect linkage is determinedhwthe help of system equation modeling. This
approach due to its consideration of short run dyos makes this study form the previous literature.
Wald test approach is used in this study for detgtion of joint significance among the variables,
which use the chi-square distribution to reject thl of no relationship. Wald test explores the
relationship from electricity consumption towardsoeomic growth and from such growth towards
financial development. Results show that 1% riséntermediary development led 13% electricity
consumption in Pakistan and 6% in India. Both @sthnations show significant results in short run.
This short run relationship further validates tlypdthesis about the indirect involvement of finahci
development in energy growth nexus.

This positive associationship between intermediyelopment and electricity consumption validates
the findings of Karanfil, (2009); Sadorsky, (20R011); Tang and Tan, (2014); Islam et al., (2012);
Shahbaz and lean, (2012). However, these resujetine the negative relationship between financial
development and electricity consumption definedRakistan by Kakar et al. (2011). These findings
show the dependence of electricity consumptionoth lof these nations upon their financial sectors,
which means that their economic progress is sat@fia in short run. These results shows that
financial sector play a moderating role in the ggagrowth relationship due to its excessive adtsit
as a results of rise in level of development.

6 Conclusion

The dramatic changes in demographics where makeaage in economic situations, also cast an
affluent changes in the financial sector of Indial &akistan from 1980’s. It has been found the
development in financial sector is followed by tbevelopment in power sector of emerging
economies. (Islam et al., 2012). This means tmatrise in financial activity of the nation raidest
demand of big tickets in the market, which furthaise the demand of electricity in the economy
(Sadorsky, 2011).

The aim of the current study is to examine therawtiimpact of financial development on energy
growth nexus. In order to fulfil such objective ®m equation modelling approach has been
employed in this study. Findings of the study vatié the existence of positive and significant
relationship between financial sector development @nergy-growth nexus. Moreover, the strength
of such relationship is different due to heterogerseeconomic situations of India and Pakistan.
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Foregoing findings of the study stress the needarfsideration of financial development, while

making strategic development about power shortbigsvever it is noted that the development in

financial sector is impossible without financialfaens. These reforms play a pivotal role in

development of infrastructure for the economy. Tihancial system of both of these nations are well
equipped with the efficient reforms that kept theswe in times, when the whole world economy was
suffered from financial crises in 2008 (Alam, 2013)

In this situation, governments should change thesferences about development of new strategies for
mitigation of the problem. Strategies present g dficient look in their development stage, buisth
efficiency is lost in application. A lot of straieg has been found that are quite efficient, bairth
application was not possible in that manner. Sas & time to redefine the plans and change the
consideration from development towards adaptat@mvernments should seek the ways that enables
them to efficiently achieve their target resultdhey have to place their enough emphasis on
identification of the problem, rather alternativevdlopments. Every strategy which is quite effigien

if deployed without identification of problem faile achieve its results.

The current study only uses a limited number ofaldes along with principal component analysis for
development of financial development index. Howevar future avenue is present regarding
development of financial development by increasing number of variables along with residual
approach of index development.
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