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Abstract

The consumption of fossil fuels in the transpordtserepresents the fastest growing source of gr@ese
gases in the world — a major source leading toalaarming. While action is needed to restrict tise of
fossil fuels, such a conservation policy reliestom relationship between energy and economic groWwib
paper investigates the causal relationship betveeenomic growth and transport energy in Mauritiois f
the period 1970-2010 using an aggregate produdtionework with real investment. Gasoline and diesel
are analyzed separately. The bounds test cointegrapproach is applied and the error correction
representation concludes that there is a unidoeatiGranger causality running from economic groteth
transport energy in the long-run. Arise in traorsgnergy is, therefore, expected with economogpess.
This result is attributed to discretionary mobiligrising from high standard of living. However,
bi-directional causality is found between transporergy and real investment. Restricting transeoergy
may therefore be detrimental to real investmentlang-run growth in Mauritius.

1. Introduction

The society is currently dumping around 800 tonoesarbon dioxide - the most important greenhouse
gases (GHGS) - into the atmosphere each and egeond, and forecasts indicate that the rate willdase

to 1600 tonnes a second by about 2050 (Palmer 2G0&n the slow atmospheric carbon absorptiorh suc
emissions act as a stock pollutant and its conagair is likely to raise the earth average tempeest
(Boko et al. 2007). Evidence from the Intergovernmental PameClimate Change (IPCC) clearly shows
that changes in climatic conditions are expectegrasnhouse gases accumulate (IPCC 2007). Greemnhous
gases come mostly from the use of energy whicleigral to economic activity. There is, in fact, an
overwhelmingly scientific consensus that actioneégded to restrict the use of fossil fuels (Chap2GoV).
The transport sector is among the main sectorshatgipresent the fastest growing source of GHGslypar
because it plays an important role in economio/diets (Wright & Fulton 2005; Abmann & Sieber 2005)

Given the role of the transport sector in the eocoypjodevelopment strategists face a dilemma since
economic growth is desirable but not its negatiffecés. Sustainable transport strategy must take i
account the rising demand for fossil fuels andriegative effects of carbon emissions at the same ti
(Abmann & Sieber 2005). Various measures have pegposed for sustainable transport to be in linth wi
climate policy. Options for sustainable trans@mtreviewed by Abmann & Sieber (2005) include the u
of renewable energy, such as bio-fuels, and théricesn of transport demand through economic
instruments such as fuel or carbon taxes. Intsktmategies for sustainable transport can bediyoa
classified into two policy measures —renewable gndevelopment versus energy reduction.  Both have
one common aspect - they both come at a cost. WEwas far as restricting energy is concerned, its
implication relates to the effects of reducing fogels on economic growth.

Policy makers are expected to be fully aware ofrtbeus between transport energy and economic growth
for both energy and environmental policy (Oh & L2@04). If transport energy, such as gasoline and
diesel, spurs economic growth, then restrictinguge may impede economic growth. However, if such
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causality direction runs from economic growth tansport energy, then a conservation policy may be
desirable. A bi-directional relationship would imphat a careful and selected policy instrumentsikhbe
used to reduce energy without affecting growth.

The energy-economic growth nexus can be enlightdnednalyzing the causal relationship between
transport energy and economic growth. Using ecomdeni®ols and the Granger representation theorem,
this paper investigates the dynamic relationshipween transport energy and growth in a multivariate
framework using an aggregate production functioBasoline and diesel are analysed separately. The
Autoregressive Distributed Lag (ARDL) bounds testused to investigate the long-run relationship
between transport energy and economic growth &mall island open economy, Mauritius, for the perio
1970-2010. Policy issues which are related toggnand climate policy are eventually discussed.

The paper is organized as follows: in section Brief review of literature on the energy-economiovgh
nexus is provided; section 3 gives a picture ofnecaic development and transport energy in Mautitius
the methodological issues, data and econometreomiework are detailed in section 4 and section 5
provides the results. Section 6 presents the potipjications.

2. Economic growth and the transport sector in Mauitius

Mauritius is an island of approximately 1860 *mith a population of 1.24 million (CSO 2010).
Investigating the relationship between energy arawhemic growth for the Republic of Mauritius proegd
an important case experiment mainly due to itsngtconomic performance and economic diversificatio
since independence in 1968. Faced with detergyadrms of trade and a rapidly growing populaaod
labour force in the early 1970s, the island impletad various initiatives to diversify the econormdéo
raise the standard of the people (Wellisz & Saw4)9Bollowing the report of James Meade in the £960
the import substitutiorstrategy and the establishment of an export-orientanufacturing sector in the
1970s had contributed to the recovery of the ecgnorithe island shifted from an agriculture monogcro
economy to an economy based on manufacturing secthe 1980s, especially textile through the Expor
Processing Zone. Finally, the state developed lt-sector base economy at the turn of the 21sturgn
with emphasis on service sectors such as tourighirdarmation Communication Technology (ICT). Table
1 shows the transformation of the economy from 1@&62010.

The Mauritian case is highlighted by many developtmeronomists and its record of sustained growth
inspires many countries (Vandermoortele & Bird 2010Since the 1970, economic growth rose to 5
percent per-annum on average and since the eal¥slgrowth rates have increased slightly to anameesr
of 6 percent per-annum (Figure 1).

Alongside with economic development, the demandtfansport has increased dramatically. Personal
travel and vehicle ownership has been on the ri3éere has also been a growing demand for movement
of goods. This eventually led to an increase inofijas and diesel consumption in the transport secto
Figure 2 shows the fuel consumption in the trantspector for the period 1970-2010 for gasoline and
diesel. A number of factors may have contributedhte rise in demand for fuel, including the rige i
population, an increase in household income, mgraif the middle classes from rural to urban aeas
greater participation of women in the labour fofémoch 2003). The rise in fuel consumption in the
transport sector is also linked with the rise innewship of private vehicles which has more than
quadrupled since the 1980s.

3. Energy and economic growth nexus: a brief reviewf literature

Energy economists have long been interested witlethen energy is a stimulus to generate GDP
(Chontanawatt al. 2010; Toman & Jemelkova 2003). The theoretioahfiation of considering energy
as a determinant of real output can be found inSbkw growth model (Solow 1956) with exogenous
technical progress. This is commonly referred tohasgrowth hypothesis of energy (Ozturk 2010) \Wwhic
postulates that energy is a causal factor to ecangnowth and restrictions on the use of energy may
adversely affect economic growth. The growth hypsih suggests that energy consumption plays an
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important role in economic growth both directly andirectly in the production process as a compieme
to labour and capital. However, this causal refesiop relies on the interaction of energy with othe
variables such as capital and labour.

The relationship between transport energy and enangrowth provides another facet of the dilemmd an
the direction of the causation between the twoaldeis. Mobility is an important element for ecomom
activities to take place. Following the theoretiéalindation of Becker’s theory of allocation of &m
transport is intimately related to both consumptol the allocation of time among discretionaryétcts
(Baker 1965). Hence, travelling and consequenttyube of energy is a derived demand emanating from
consumption and production activities. Howevers tiaiils to account of a fact that travelling caselt be
regarded as an activity (Anas 2007). With econognavth, income increases and the demand for product
variety grows. Consequently, consumers seek arlaigersity of opportunities to shop, purchase pawy
and engage in recreation or leisure-related a&s:itCar ownership also increases and the avaiiabil
multiple private vehicles allows more discretionargbility to take place. This eventually leads tasa in
transport energy. Based on the above reasoninggahsal relationship runs from economic growth to
energy consumption.

From an empirical point of view, a number of steda&med at finding causal relationship betweenggner
and economic growth. The study of Kraft & Kraft B) is among the pioneers to test whether energy us
causes economic growth or vice-versa. Over thettase decades, the energy-economic growth analysis
has witnessed many different variations. Studies ba classified into whether aggregate energy or
disaggregate energy is used. For instance, Masifta&ih (1996), Glasure & Lee (1997), Akinto (2008),
and Odhiambo (2009) analyse aggregate energy cqisummwhile Ziramba (2009), Fatat al. (2004)
examine disaggregate energy such as coal, gagri@tgcseparately. Studies such as Masih & Masih
(1996), Fataiet al. (2004) and Odhiambo (2009) employ strictly twaiables, energy consumption and
income proxied by GDP in a dynamic econometric fauork. Others such as Narayan & Smith (2005)
and Wolde-Rufael (2010) have augmented the ecommnagtalysis to account for more variables such as
capital and employment in the analysis. The lasteeferred to as the production-side analysis.

Results have been inconclusive. For the US, Yu & Gho85) find no causality between energy and GDP
while Soytas & Sari (2006), using multivariate ceigration and ECM, find a unidirectional relatibips
running from energy to GDP. Bi-directional causelitas been found for Venezuala and Columbia by
Nachaneet al. (1988), for Pakistan by Masih & Masih (1996), Riillipine and Thailand by Asafu-Adjaye
(2000), among others. Soytas & Sari (2006) alsd brdirectional causal relationship for Canadalyit
Japan and UK and Wolde-Rufael (2005) for Gabonzardbia. Oh & Lee (2004) employs a VECM to test
for Granger causality in the presence of cointégmaamong aggregate energy, GDP and real energg pri
for Korea for the period 1980-2000 and concludé there is no causality between energy and GDRen t
short-run and a uni-directional causal relationgtopn GDP to energy in the long-run. It also implibat a
sustainable development strategy may be feasiblle Miver level of CO2 emissions from fossil fuel
combustion. Odhiambo (2009) uses the bounds tgsbaph to cointegration and concludes that for both
the short-run and long-run, there is a uni-dirg@lacausality running from energy to GDP for Soéftica

and Kenya while casualty runs from GDP to energyCfongo (DRC).

4. Empirical investigation: data, methodology and rodels
4.1 Theoretical formulation

Studies which examine the energy consumption-ecanognowth nexus have used reduced-form
time-series models to test for causal relationgBiartleet & Grounder 2010). In our analysis, trasp
energy namely gasoline and diesel, is consideredh @sput in an aggregate production function. dwihg

the conclusion of Stern & Cleveland (2004), tha¢ #mpirical assessment must be free of specific
structural linkages, this study examines the refethip between transport energy and economic grbwth
incorporating a capital stock variable. The nessizal one-sector aggregate production model where
capital formation as well as energy, are treateskpsirate factors of production, is shown as fatow

Y = f(EKe L) 1)
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Where Y; is aggregate output or real GDK; is the capital stockL; is the level of employment and
E; isenergy. The subscriptlenotes the time period. Dividing by labour, wetptate the following

= f(%.q.k
Yt ( t) (2)
Yt Et kt _ Kt

Where Yt TR Lt

Taking the log linear form of Eq. (2), we can ohtai

Iny; = pfo +p1Ine + B2 Ink; +e¢ 3)
Where the logarithmic form of the variables medrat the variable is now in a growth rate form. The
coefficients pq,52,andf3 refers to the elasticity of output with respecteoergy and capital stock,
respectively.
The relationship between aggregate real outputitatagtock, and energy described by the production
function in Eq.(2) indicates that in the long-rueal output, capital, and energy may move togetBeyta
& Sari 2007). Hence, there may be a long-run dopiilim relationship between the variables of concern
and can be easily examined using tests for muititercointegration and Granger-causality (Wahgl.
2011). The estimation procedures rest on two basiescointegration techniques and the short and-lo
run dynamics.

4.2 Econometric formulation - The ARDL Cointegration approach

The ARDL bounds testing approach is employed tarémxa long-run equilibrium relationship among the
three variables (all variables are in logarithnma)mely real GDPLRGDP), real investmentLRINV), and
energy used in transport, i.e., gasolih&AS) and diesel(DIE). All variables are in per capita level. An
ARDL model is a general dynamic specification, whigses the lags of the dependent variable and the
lagged and contemporaneous values of the indeperddnbles, through which the short-run effects ca
be directly estimated, and the long-run equilibricetationship can be indirectly estimated. Unlikbey
cointegration techniques, the ARDL does not impagestrictive assumption that all the variableseund
study must be integrated of the same order. Inratioeds, the ARDL approach can be applied regasdiés
whether the underlying regressors are integrateardér one I[(1)], order zerof(0)] or fractionally
integrated. The ARDL test is suitable even if taeple size is small and the technique generallyiges
unbiased estimates of the long-run model and Madithtistics even when some of the regressors are
endogenous (Harris & Sollis 2003).

The ARDL technique involves estimating the follogianrestricted error correction model (UECM):
Model 1: Gasoline and economic growth nexus

ALRGDP; = a+ Y0 bigdp ALGAS_1 +>"iggp ALRGDP;_j + YL digdp ALRINV {7+
N1gdp LRGDPt_1 +72gdp LGAS;_1 +113g9dp LINV-1 +&gdpit 4

ALGAS ¢ = ay +Y {1, bigas ALGAS (.1 +Y {Cigas ALRGDP (_j + 3L digas ALRINV (1 +
N1gas LRGDP {_1 +72gas LGAS {1 + 713gas LINV {1 +égag ¢ ®

ALINV ¢ = ajpy + X 20 biiny ALGAS 1.3+ I cjiny ALRGDP (i + ¥ (Lo djiny ALRINV _1 +
N1inv LRGDP {_1 + 72iny LGAS -1 + n3iny LINV {1 + ¢jny, ¢ (6)

Model 2: Diesel and economic growth nexus

ALRGDP  =a+ Y {1 figqy ALDIE .1 + T giggp ALRGDP (i + Y {L higgp ALRINV g +
#1gdp LRGDP t—1 + uogdp LGAS -1 + u3gdp LINV t-1 + { gqpt U]
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ALDIE { =a+ Y N figie ALDIE -1 +Y 1 gigie ALRGDP _j + > I higie ALRINV {_1 +
#1die LRGDP {1 + uodie LGAS t -1 + p3die LINV t -1 + (i t ®

ALINV¢ = bjp, +Zir20 fiinv ALDIE {1 "'ZiqgiinvALRGDPt—i +Zi”=o Rijny ALRINV {1 +
#1iny LRGDPt—1 + 12iny LGASt_1 + uginy LINVi-1 + (iny,t ©)

The cointegration analysis is carried out by testihe joint significance of the lagged levels o€ th
variables using the-test where the null of no cointegration is defitgtH o : 73) =72j =73j =n4j =0

(for j=gdp, gas, inv, emp ) for the gasoline system equation amtl, : u3j = uoj = u3j =paj =0 for
(=gdp, die, inv, emp) for the diesel system equation. The alternative tbhat
Hi:nyj #n2j #n3j #n4j 70 and Hy > ugj # upj # u3j # paj #0.

The asymptotic distribution of thie-statistic is non-standard under the null hypothesid it is originally
derived and tabulated in Pesargnal. (2001) but modified by Narayan (2005) to accomnedanall
sample sizes. Two sets of critical values are pledi one which is appropriate when all the senied(8)

and the other for all the series that Hfig. If the computedr-statistic falls above the upper critical bounds,
a conclusive inference can be made regarding gpiaien without the need to know whether the series
werel(0) or I(1). In this case, the null of no cointegration ieoégd. Alternatively, when the test statistic
falls below the lower critical value, the null hyhesis is not rejected regardless whether thessarat(0)

or I(2). In contrast, if the computed test statistic fafiside the lower and upper bounds, a conclusive
inference cannot be made unless we know whethesdhies werd(0) or I(1). Causality tests in this
framework can be undertaken as a first step oARBL approach.

An Error Correction Model provides two alternatichannels of the interaction among our variables:
short-run causality through past changes in théabhr, and long-run causality through adjustments i
equilibrium error. The ECM for our three variabtese can be written as follows:

For gasoline

[ALRGDO; | [ag b b11b1obi3 [[ALRGDO:—i | [¢1 [ECTi—1] [&1

ALGAS =lap |+ Z(l—L) b21b22b23 { ALGAS; +| @2 | ECTi=1 |+| &2 (10)
| ALRINV; | |a3 i=1 b31b3zobzys || ALRINV; 93 || ECTi—q &3

For diesel

_ALRGDq_ Cl p d11d12d13_ ALRGDq_i 1 ECTt_l &

ALDIE  |=|cy |+ > (1-L) dpydppdpg |{ ALDIE=  |+| 2 | ECTi=p || &2 (11)
_ALR|NVt ] C3 i=1 d31d32d34_ ALRINV; 3 | ECTi—1 £3

fi & (for i=1, 2, 3) are serially uncorrelated randormoetterms. The error correction terms denoted by
ECT, ;-1 are the cointegrating vectors arg , (for i=1,..3) are the adjustment coefficients, showing how
much disequilibrium is corrected. The deviatioonfrlong-run equilibrium is gradually corrected thgh

a series of short-run adjustments. The size artibtatal significance of ECT, 11 is a measure of the
extent to which the left hand side variable in eaghbation returns in each short-run period toatgytrun
equilibrium in response to random shocks.

Once the long-run relationships have been idedtified an ECM is estimated, the next step is to @@&m

the short-run and long-run Granger causality betwbe two proxies for transport energy and reapotit

The traditional Granger’s definition of causalisybased on the notion that the future cannot cthgspast

but that the past can cause the future. AccortiinGranger’s definition of causality, a time serds

causes another time series Y, if Y can be prediotgter (in a mean-squared-error sense) usingvphsts

of X than by not doing so. That is, if past valwésX significantly contribute to forecasting Y,eh X is
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said to Granger cause Y (Odhiambo 2010). An amworection model enables one to distinguish between
long- and short-run causality in addition to brimgithe lost information due to differencing bactoithe
system through the error correction terms. The @eamcausality test can therefore be conducted fiom
error correction representation.

4.3. Variables specification and data sources

This study utilises time series data for the pefi®@0-2010 for gasoline and for diesel, from thatiStics
office, Mauritius. For key variables, such as ecoiwoactivities, we take as proxy the real GDP mpita
(RGDP) and for energy, we take total gasoliGAY) and total diesel¥IE) consumption in the transport
sector in per capita unit. Data on GDP, deflatoeqital formation and population were all obtairfiexin

the National Accounts, Statistics Office, Mauritius Data on energy was obtained from the Digest of
Energy statistics, Statistics Office, Mauritius. W& gross capital formation to proxy the stocklofsical
capital following the work of Soytas & sari (2006)/olde-Rufael (2009) and Ouedraogo (2010). Itis
argued that since in the perpetual inventory methioel rate of depreciation is assumed to be copstan
changes in investment are closely related to craimgeapital stock.

5. Results and discussion

Table 2 provides tests of unit roots in level amdtfdifference of the variablesLRGAS, LDIE ,
LRGDP and LRINV using the Augmented Dicker-Fuller (ADF) method dhne Phillip-Perron (PP) test.
We see that diesel and investment time serie$(@rdrom the ADF test but the PP test fails to rejibet
null hypothesis of unit roots in the level for #ile variables above. The two tests are then appiiede
first difference of the time series and the resahs shown in table 2. We conclude that all vagatdre
first-difference stationary and proceed to testsadfitegration.

The bounds test is appropriate for this study givex there is a mixture ¢¢0) andl(1) series and that no
series ard(2). The results are shown in table 3 and 4 for gasaddind diesel respectively. The basis for
conducting the test relies on the Unrestricted Boarrection Model (UECM). The UECM models pass the
diagnostic tests with respect to the Lagrange plidti test for residual serial correlation, the Ram
RESET test for functional form, the Jarque-Berst té& normality and the White hetrocedasticity t8s$te
real GDP equation and real investment however steowsoblem of functional form as depicted by the
RESET test at 10%. For the diesel system analysisreal GDP equation exhibits a normality problem.
Various specifications were attempted, however,pifublem persists. It is therefore important teeiptet
the economic growth causality with care. The caitivalues for the bounds test are taken from Naray
(2005) and table 3 and 4 show the lower bound @peubound for 5% level of significance.

Table 3 concludes that a cointegration relationgsts when gasoline and investment are taken as
dependent variables while table 4 shows the caiatieg results for the diesel regression. The beuedt

to cointegration can also be used to provide insighthe long-run causation between the variattethe
long-run, the causality runs from economic growtld aeal investment to gasoline and diesel. Theltesu
also show that real investment is endogenous ftir the gasoline and diesel equation, adjustindntzles

in the long-run equilibrium.

The Granger causality analysis, based on an ECkimihe ARDL is presented in table 5 and 6. ThedVal
test concludes that gasoline adjusts to changigeilong-run equilibrium — the coefficient of thea term

has the correct sign and is highly significant Igab). This is consistent with the bounds test ltsesu
Hence, it can be concluded that the real GDP ppitacand real investment per capita Granger-cause
gasoline consumption in the long-run. This resudtswather consistent with the rise in mobility as a
consequence of higher standard of living. Sinceapei cars operate mostly with gasoline fuel, enbdnc
mobility for discretionary purposes leads to a iisthe consumption of fossil fuel.

In the short run, only per capita real investmenfiuences gasoline consumption. Real GDP is
Granger-caused by gasoline in the short-run buiméte long-run. The results conclude that gagolin
not a major input in the aggregate production fiamcbf the economy. Its effect can be traced friwe t

29



Journal of Energy Technologies and Policy www.iiste.org
ISSN 2224-3232 (Paper) ISSN 2225-0573 (Online) pLLy
Vol.2, No.1, 2011 ns'
investment regression where gasoline is found t@an@er-caused real investment in the long-run and as
well as in the short-run.

Table 6 gives the econometric result for the diesgression and similar linkages are found. Groisth
found to Granger-caused diesel consumption. Sineeptiblic bus transport system operates with diesel
such conclusion is also reflecting the rise in rigbdf the population. As can be seen from table
bi-directional causality is found between real istveent and transport energy in the long-run - ctest
with the bounds test result - as well as in thertslon. The Wald statistics concludes that the
null-hypothesis of no causality can be rejecte@githe level of significance of coefficients.

The results suggest that with economic progress,etithanced standard of living is likely to increase
transport energy. Such conclusion is consistertt Witas (2007)’'s concept of discretionary mobilityat
transport should not be viewed as only a derivedate. Mobility may be an end in itself. The impotta
conclusion is the complementary between investraadtenergy. If a carbon or energy tax is imposed as
part of climate policy to restrict the rise in fosfsiel consumption, economic growth may be affdcte
through the effect of energy on investment. Thisicgowill be detrimental to real investment and a
negative shock to real investment is expected.

6. Conclusions and policy implications

The conclusions from the Granger causality testeakthat gasoline and diesel have similar linkageke
economy. The cointegration relationships suggesat transport energy, real GDP per capita and real
investment per capita form a long-run equilibriuBoth gasoline and diesel readjusts shocks to the
equilibrium condition. This implies that we shoudkpect a rise in transport energy as the economy
progresses and as wealth is generated. In botlotigerun and short-run, we also found that thera i
bi-directional causality between the two typesrahsport energy and investment. Hence, we conc¢hate
Mauritius exhibits an energy dependence economly that an adequate supply of diesel and gasolme ar
essential for real investment.

The study shows the dilemma which is implied in design of energy and climate policy. Policy makers
can be trapped in reducing fossil fuels used inttéwesport sector, through restricting mobilitysaslimate
and energy policy. For a small island state, Maugj a conservative strategy for transport enevgyld
prove detrimental to investment and long-run ecanayrowth. Policy instruments such as energy tastmu
be carefully analysed. The Granger-causality tesicleides that energy and climate policies which are
devoted towards a reduction in GHGs should empbagie use of alternative sources rather than
exclusively attempt to reduce overall energy corgtion. The development of bio-fuels is, therefae,
promising avenue to ensure an adequate supplyssfemo sustain economic performance.

We attribute the result that economic growth tagescedence over diesel and gasoline to discretjonar
mobility which is due to higher standard of livinglence a change in behaviour towards sustainable
mobility is vital. Since the population is expectedbe highly mobile especially with higher pamiation

of women in the labour force, the improvement oblgutransport could be a way to lessen the rise in
private vehicles usage.

Such conclusion does not imply that a reductioariargy resulting from a shift of less efficient ias is

not suitable. Studies have shown that efficienticlel may raise energy productivity and hence, may
establish a stimulus rather than an obstacle tmao@ development. In the transport sector, thiy ma
require the replacement of old and inefficient edg by new and efficient ones. Our analysis hanbe
restricted through the availability of data on gyein Mauritius. A longer time period would defigly
enhance the robustness of the analysis. Alterrgtitiee study has focused on an inbound causality
relationship. Outbound causal studies using the ulsgp Response Function and the Variance
Decomposition Model may be possible avenues fahéuresearch.
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Figure 1:Growth in real GDP per capita
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Table 1: Sector distribution of GDP in Mauritius6L-201(
196( 198( 199( 200c 201C
% % % % %
Agriculture 31.3 15.1% 11.8 6.7 3.6
Industria 24.7 25.€ 34.1 20.t 20.1
Service 44 59.2 54.1 63.¢ 76.%
Source: National Accounts of Mauritius CSO publimat

Figure 2: Fuel consumpticn in the Transp ort sector

= (Fasoline consumption

Ktoc
=
[ B
o O

(ktoe)
0 Diesel consumption
[ = = = = [ [} [ [} >
o ) w0 0 ) o o c o (Ktoe)
~J =~ oo o [Ue] D Q C =
[an] w (] (%] (] (%] o w o
Year

Source: Computed from the Digest of Energy Stasstbtatistics Office, Mauritius

33



Journal of Energy Technologies and Policy

ISSN 2224-3232 (Paper)

Vol.2, No.1, 2011

ISSN 2225-0573 (Online)

www.iiste.org
[TI] |

IS

Table - Unit root test result from the ADF and PP methin annual data at level for and first difference fori

Variable: Augmented Dicker Fuller te Philip-Perron test (Pl
Level form ADF test statistics Critical Values (LL |PP test (Z(rho)) | BW(LL)
LRGAS -3.514 -3.539(2) -2.327 -12.980(3)
LDIE; -3.781 -3.539(3 -1.70¢ -12.980(3
LRGDR -3.40¢ -3.539(3 -1.53¢ -12.980(3
LRINV; -4.427 -3.539(3) -4.161 -12.980(3)
First difference
ALRGASt -3.50¢ -2.947(0 -21.88¢ -12.948(3)
ALDIE; -3.40¢ -2.947(1 -30.65¢ -12.948(3
ALRGDP; -3.43¢ -2.947(1 -50.54¢ -12.948(3
ALRINV; -3.296 -2.947(1) -33.571 -12.948(3)

The null hypothesis for the ADF and PP tests i$ tia time series exhibit a unit root. The optireg length on
the variables in ADF test equations are selecte8dbwarz Information Criterion. The bandwidth foetPP tes
is selected with the Newey-West Barlett kernel rodth

* ** *** denote significance at 10% level, 5%, drl% respectively.

Source: Compute from Microfit 4.0

Table 3. Results of the bounds tests: gasolinetinua

Equation Estimated 5% critical value Evidence of
F-statistic: bound: cointegratiol
1(0) 1(1)
A rRGDELRGDP/,LGAE,LRINY) 0.230 3.100 4.088 No
F A9 LGAS /,LRGDR,LRINY) 4.607 3.100 4.088 Yes
A rRINVILRINV /,LRGDR,LGAS ) 8.71¢ 3.10( 4.08¢ Yes
Notes: Critical values are for the model with ictgst but no trend with k=3 regress
Source: compute from Microfit 4.0
Table4. Results of the kunds tests: diesel equat
Equation Estimated 5% critical value Evidence of
F-statistics bounds cointegration
1(0) 1(1)
A rRcDELRGDP/,LDIK,LRINY) 0.263 3.100 4.088 No
F pIe(LDIg /,LRGDR,LRINY) 5.022: 3.10( 4.08¢ Yes
AL rINV(LRINV /,LRGDR,LDIR ) 6.17 3.10( 4.C88 Yes

Notes: Critical values are for the model with ictgst but no trend with k=3 regress

Source: Computed fromdicrofit 4.0
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Table 5.Results from the Granger causality tests - gasoline and real output
Dependent Type of Granger causality
variables
Short-run Long-run
ALGAS [sLroGP; [ ALINVY | ECTi—1
Wald F-statistics t-statistics
ALGASt 0.532 13.193*** -0.316(0.067)***-
ALRDGP; 0.842 39.482%* -0.036(-0.065)
ALINV; 12.712%** 28.662*** -0.822(0.112)***
Source: (omputed fronMicrofit 4.0
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Table 6.Results from the Granger causality tests- diesel and real output
Dependent Type of Granger causality
variables
Short-run Long-run
ALDIE; |ALRDGR | ALINV; | ECT;_1
Wald F-statistics t-statistics
ALDIE; 0.002 7.768*** -0.161(0.006)***
ALRDGR 0.059 16.737*** 0.914(0.368)
ALINV; 0.387 16.216*** -0.467(0.103)***
Source: (omputed fronMicrofit 4.0
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