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Abstract:
This study explore the impact of tourism on ecormogriowth considering Co
emissions and trade openness in Algeria. In theirezapanalysis, unit root an
cointegration tests using annual series from 199®Q17, are performed t
examine the long-run equilibrium relationship amddgR, tourism, growth an
trade openness. This positive long-run equilibrivetween variables may sugge
that tourism increase the level of Co2 emissiortstaas a statistically significar
impact on sustainable economic growth as on toursm trade openness
Algeria.
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1. INTRODUCTION

The relationship between the environmental indicai@2, economic
growth, trade openness and tourism expenditure blegsin investigated in the
literature. The relationship between these varglblas not yet been sufficiently
discussed in the literatu&ovdeli, 2019, p. 321). Tourism industry has become
one of the most crucial parts for economic growthihe world. Currently it is the
largest and rapidly growing driving force to makegher economic growth by
generating significant quantity of foreign exchamgenings and job opportunities.

The importance of tourism development on economaevth is puzzling
academics, scholars and practitioners for yearsueder, the vast majority of these
studies is limited on the empirical investigationdavalidity of the so-called
« Tourism-Led Growth Hypothesis » (TLGH) supportingnost cases direct effect
from tourism activity to growth and suggesting thatirism increase foreign
exchange income, creates employment opportunitesl increase economic
growth. (Georgantopoulos, Tourism Expansion and Economic Development:
VAR/VECM Analysis and Forecasts for the Case of India, 2013, p. 464) This
hypothesis derives directly from the « Export-Letbwith Hypothesis » (ELGH)
which states that the economic growth of countcas be generated not only by
increasing the amount of labor and capital withive teconomy, but also by
expanding exportgGeor gantopoulos, 2012, p. 169)

According to an investigation concluded by worldriem organization in
2017, worldwide international tourists arrivals gkead 1.323 million, by growing
of some 84 million or 7% over 201@Norld Tourism Organisation, 2017, p. 12)
Most of the CO2 emissions related to tourism acaglpced by transport, especially
by air travel. It is also estimated that greenhogae emissions from the tourism
sector will increase by 3.2% between 2005 and 2i36pt well planned and
managed(Peeters & Dubais, 2010, p. 447) ; (Tang, Shang, Shi, Liu, & Bi, 2014,
p. 390) but we find that, between 2009 and 2013, tourisgigbal Carbone
emissions has increased from 3.9 to 4.5 Giga ttmegimes more than previously
estimated, accounting for about 8% of global greesk gas emissions, transport,
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shopping and food are significant contributqid.anfred, Ya-Yen, Futu, Yuan-
Peng, Arne, & Arunima, 2018, p. 1)

There is burgeoning research during the past decadst studies have
been limited to a singular focus within a presalibgar(s) in time, and apply
survey data(Paramati, Alam, & Chen, 2017, p. 712) Hence, additional research
iIs needed due to the limited quantitative undestepnassociated with low-carbon
economy and tourism, such as :

-Relative relationship between tourism-induced Ceéissions and economic
growth. This can be measured by the decouplingasb@e emissions to reveal
the status of tourism development within a low-carbeconomy approach.
(Tapio, 2005, p. 137)

-Separate effects of tourism on CO2 emissionsdblight the underlying factors

to influence emissions, which can be investigatgthle Logarithm Mean Divisia

Index (LMDI) decomposition method. This method bagn preferred to explore
the key factors that contribute to changes causssl td economic growth,

environment pressures, and social developni8anh, 2016, p. 326)

Collectively, these two issues provide a compreivehs quantitative
basis to assess the linkage of tourism, Carbonesémns and economic growth.
(Tang, Shang, Shi, Liu, & Bi, 2014, p. 390)

2. THEORETICAL FRAMEWORK

A number of studies have been focused on the oelktip between
tourism and Sustainability as CO2 emissions andv@rdor different countries
by using different methods; some literature reviewesas follow:

An analysis shows the relationship between toursrmd environmental
degradation and economic development indicatois naore particularly the EKC
hypothesis, using the tools of econometric analySisafik & Bandy opadhy ay,
1992) A study for Latin American countries shows that tburism sector is the
main driving force for economic expansion in mediamlow-income countries,
while not applicable for rich countrieEugenio-Martin, Morales, & Scarpa,
February 2004, p. 19)

Accordingly, based on a case study of Algeria,ghose of this research
is to explore the relationship between tourism, @@fssions, trade openness and
economic growth. Four mains aspects are analyzZeddynamics of tourism-
induced CO2 emissions; (B) decoupling relation leetv CO2 emissions and
economic growth in tourism; and (C) separate effeot tourism on CO2
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emissions; (D) tourism and CO2 emissions in Algeftae objective is to assist in
the formulation of specific and effective methodstt will reduce Carbone
emissions due to tourism.

A) Dynamics of tourism-induced CO2 emissions

Peters and Dubois found total CO2 emissions in Z6dfd tourism were
103(mt), which accounted for 4.95% of global enussi (Peeters & Dubois,
2010) UNWTO and UNEP estimated the tourism related CQO@issions
contributed a range of 5% of the global emissi@mg] accounting for 10% of
world’s GDP, 7% of global trade in 201(XVorld Tourism Organisation, 2017)

Petar and Al., analyze the relationship between @Bé CO2 emissions
for 17 transitional economies based on a serigsn 1897 to 2014, the analysis
was conducted using Dynamic OLS and FMOLS appraadhe results clearly
suggest the existence of statistically signifidangy-run cointegration relationship
between CO2 emissions and GDP, a 1% change in @& to around a 0.35%
change of CO2 emission on average for the consldgaup of countrieqPetar,
Olja, & Aleksandar, 2017, p. 1)

Martinez and Bengochea even extended the functiforah to cubic
specification in addressing the relationship betw€®2 and GDP for 22 OECD
countries for the period 1975-1998. The cubic finmctindicated that a decline
CO2 emission when income is rising can be expetigdonly up to certain level,
and then an increase of pollution can be expectainaat higher incomes.
(Martinez & Bengochea, 2004, p. 121) Kapusuzoglu uses also variance
decomposition within cointegration analysis to pdevsimilar evidence on the
causality from CO2 emissions to GDP in developiogn®mies, but not in OECD
and European countrigd apusuzoglu, 2014, p. 5)

B) Decoupling relation between CO2 emissions and economic growth in
tourism

Decoupling was introduced to environmental sciendescipline to
measure the de-linking relationship between ecooogrowth and resource
consumption. When economic growth is achieved widady or even decreased
resource consumption, it relates to the generatodise of de-linking from
increased environmental problemgl'apio, 2005, p. 137) The organization for
Economic Co-operation and Development first proddbe decoupling indicator
to block the connection between economic changeeawd¢onmental pollution.
(Tapio, 2005, p. 140)
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In the tourism discipline, it has been noted thdobrag-run equilibrium
linkage exists between, CO2 emissions and econdevielopment(K atiecioglu,
Fridun, & Kilinc, 2014, p. 634)

Lingling and al., are quantifying the dynamics efjional tourism in a
low-carbon economy context is a pivotal issue teettgp energy policies, and to
decompose the national carbon abatement, the @algsoupling variables,
results from 2001 to 2015 indicated that tourismduiced energy consumption
and CO2 emissions, additionally, industry size ardenditure size effect were
principal factors to promote Carbone emissions gfipwhereas energy intensity,
spatial structure and sectorial structure had megya&tffects.(Lingling, Brijesh,

& Wei, 2018, p. 1)
C) Separate effects of tourism on CO2 emissions

The aim of decomposition is to identify the effeddtg which CO2
emissions from tourism can be assessed along tgitvolution and importance.
Besides the relationship between individual tourisettors, factors and CO2
emissions it should also identify the directions fwlicies with respect to
emission reductions for low-carbon developmé@Rtbaina, Moutinho, & Costa,
2016, p. 520) As to the decomposition methods, based on thendeasition of a
differential quantity, LMDI decomposition is propams The result of this method
generates no residual and accommodates the valoenzthe dataset, which can
overcome the key limitations with respect to triadial decomposition methods.
(Ang, Liu, & Chew, 2003, p. 1561) Additionally LMDI can play a role in the
analysis to determine the separate effects on @G&2sens due to energy use by
the tourism industry(Sun, 2016, p. 326)

D) Tourism and CO2 Emissionsin Algeria

Algerian economy’s tourism trends are presente@aiblel. According to
Tablel., the tourism expenditure in the 1990s wa&& rhillion . It increased from
200 million in the 2000s to 700 million in the 2@land to 1.05 billion in 2017.
The main reasons for the increase are the tounistals can be cited as the
country’s natural beauty, recent tourism investrmemd political stability.

Tablel. Trend of CO2 Emissions, Tourism, GDP and Traden@gg in Algeria

Time CO2 Tourism GDP (constant  Trade

period emissions (kt) Expenditures 2010 US$) Openess
(curent US$) (% of GDP)

1990S 80000 186000000 8,884E+10 48,38
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2000S 100000 200000000 1,0396E+11 62,85
2010S 120000 700000000 1,6082E+11 69.86
2017 250855,803 1,051093012 1,9515E+11 56.14

Sour ce: World Bank Data (2018)

Algeria’s CO2 emissions in the 1990’s were 800a). (RO2 emissions in
the 2000s were 100000 (kt) and increased to 12@R00on 2010, the CO2
emissions continued to increased about two timeéiv were 250855 (kt). The
energy and tourism and other sectors can be afte€@D2 emissions in Algeria.

Trade Openess in Algeria has been increased fraB8%@in 1990s to
62.85% in 2000s and to 69,86 in 2010s, but it heenhdecreased to 56.14% in
2017. The main reasons for the decrease are grecffct of the monetary crisis.

The GDP trend, which is indicator of economic giowis presented in
Tablel. While GDP was 8,884E+10% in the 1990s,hi@ 2000's it grew to
1,0396E+11$. In the 2010s, GDP increase to 1,6082%&&nd to 1,9515E+11$ in
2017 mainly because world prices grew to an ave2agk a barrel in 2016.

3. Material AND METHODS

In this paper, annual series are generated fopéhned 1990-2017. Data
on Co2 emissions (LnCo2), real GDP (LnGDP), tragenmess (LnOP) and
tourism expenditure (LnTE), were retrieved from WomBank data. Co2
emissions are measured by the carbon dioxide emsskilo tonne. Gross
Domestic Product is used as a proxy of income astaat 2010 US$. Tourism
Expenditures are expenditures of international @urtiol visitors in other countries,
including payments to foreign carriers for interaaél transport are measured in
current US$. Trade Openness is the sum of expodsiraports of goods and
services measured as share of gross domestic prdducariables are expressed
in natural logarithm.

In terms of methodology, the construction of the pgmal model
specification in order to capture the hypothesiggssted in theoretical
relationship between Co2 emissions and Gross Dand3toduct, Trade
Openness and Tourism Expenditure. As stated e#nkeobjective of the present
study is to empirically examine the influence afrism on sustainable growth.

One important econometric issue is the verificabbhe existence of the
long-run equilibrium relationship among variabl@is can be maintained by
employing the Johansen co-integration approach 1(19& Engle-Granger
procedure (1987). The Johansen approach is basetiteonse of the Vector
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Autoregressive models (VAR), whereas the Engle-Geaprocedure is based on
testing the stationarity of the regression resisludlowever, there is a difference
between the two approaches; the EG procedure dicltmv the testing of the
hypothesis on the co-integrating relationships thalaes, but Johansen approach
tests the hypothesis of the long run equilibriutatrenships. Another important
issue is to determine the order of integrationaxfteseries I(d) of variables. This
can be done by applying ADF test (unit root test).

It is required that the stationarity property of time series be investigated
to ensure the use of OLS or not. This station ie thu the fact most of the
macroeconomic variables are non-stationary, andcdjethe estimation of
parameters using OLS obtains a very high R2, aedifle of spurious regression
problem may be generated by a non-stationary psoddge Augmented Dickey-
Fuller (ADF) test is used. The ADF test takes thiofving form:

Ay, = a, +oy,_; + Z:?il BjlAy;_1 + &  (01)

The test for a unit root is a test of significaméehe coefficient of (Y-1)
and one cannot reject the hypothesis of unit rdo¢rwthe ADF test-statistic (t-
statistic) is less (in the absolute value) thanMlaekinnon critical values.

The starting point of cointegration is that theiables are integrated of
order one, I(1), it is required to determine existe of at least one linear
combination 1(0) of these variables that is a gaid non-spurious relationship
exist among variables. The Johansen co-integratiethod was used to determine
the number of co-integrated vectors for any givemmber of non-stationary
variables of the same order. Since the Johanseénstesry sensitive to the lag
length employed in the VECM, the Akaike Informati@riterion (AIC) and
Schwartz Bayesian Criterion (SBC) statistics areplegyed to determine the
optimal lag length.

A linear model representing the relationship betweeurism and
sustainable growth is as follows, where all vagabdre in natural logarithms, as
indicated by a leading « Ln » in variable names :

InCo2 = By + [, LnGDP + ,LnOP + B LnTE + u, (02)

Various modern econometric techniques were intreduo investigate the
existence of a long-run relationship among varsblene study uses the Fully
modified ordinary least squares (FMOLS) approacimtestigate the relationship
between Co2 emissions and, Gross Domestic Produatje Openness and
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Tourism Expenditure in Algeria. The FMOLS methoddurces reliable estimates
for small sample size and provides a check for stimss of the results.

Fully modified ordinary least squares was developgdPhillips and
hansenPhillips & Hansen, 1990, p. 100), has advantages such as correcting for
endogeneity and serial correlation effe¢idarayan & Narayan, 2007, p. 104)
Mathematical derivation of the FMOLS model is givienPhillips and Hansen
(1990) and not discussed here for brevity. Advatée stock and watson (1993)
(Stock & Watson, 1993, p. 785), DOLS is employed to estimate long-run
equilibria that is corrected for potential simuk#y bias among explanatory
variables(Narayan & Narayan, 2007, p. 106)

The fully modified OLS (FMOLS) estimation is based a direct non-
parametric correction and dynamic OLS (DOLS) edfiioma(Saikkonen, 1991, p.

4), where the correction is achieved by running lead lag augmented
regressions. In this paper we consider FMOLS esiomawhich requires
consistent estimators of the bias terms, this tigcienmodifies least squares to
account for serial correlation effects and testtii@r endogeneity in the regressors
that result from the existence of co-integratingatienships. (Shahbaz &
Rukhsana, 2008, p. 1455)

4. DATA AND EMPIRICAL ANALYSIS

This study used annual data from Algeria for theqoefrom 1990 until
2017. In the empirical study, variables such as @o&sions, economic growth,
tourism expenditure and trade openness were ugsexrnatural logarithm of all
variables was taken into account and added to taem

The integration order of the variables is examibhgeémploying ADF unit
root test with only the intercept, and with theshtept and trend.

Table2. The Results of the ADF Unit Root Test

ADF

Variables I nter cept Trend and inter cept

t-statistic P value t-statistic P value
LnCo2 -0.296057 0.9132 -1.082032 0.9137
d(LnCo2) -5.166156 0.0003 -5.543266 0.0007
LnGDP 1.168220 0.9970 -3.754905 0.0355
d(LnGDP) -4.788187 0.0007 -4.594488 0.0059
InTE -1.128889 0.6892 -3.100242 0.1263
d(LnTE) -5.351436 0.0002 -5.220753 0.0015
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InOP -1.665181 0.4368
D(LnOP) -4.861183 0.0006

-1.181271
-4.872145

0.8944
0.0031

Note: Critical values are indicated by 1%.
Source: Prepared by researcher based on outputs. (E-\i)vs-

The results of the ADF unit root test are givendahle2. According to the
test results, it was found that sample statistickn®Co2, LnGDP, LnTE, LnOP
variables are lower than the critical values incllte terms, meaning the null

hypotheses fy: ... has unit root) are not rejected and varables were not
stable at level. By taking the difference, all ables became stable at the first

dlevel I(1).

Table3. Lag Order Selection Criteria

Lag LogL LR FPE AlC SC HQ

0 129.9949 | NA 4.93e- | -10.07959 | -9.884574 -10.0255
10

1 234.5735| 167.3257| 4.21e- |- - -
13 17.16588 | 16.19078 | 16.89543

2 249.1080 | 18.60414| 5.30e--17.04864 | -15.29346 -16.5618
13

3 260.3400 | 10.78277| 1.07e--16.66720| -14.13194 -15.9640
12

*indicates lag order selected by the criterion LR is sequential

modified LR statistics FPE denotes Final prediceoror

AIC refers to Akaike information criterion SC is\8&rz information criterion
HQ denotes Hannan-Quinn information criterion

Source: Prepared by researcher based on outputs. (E-\i@)vs-

A maximum of three period lag is taken to find typropriate lag length
as the present study is using annual data andeobasis of Shwarz information
criterion and Hannan-Quinn information criterionree period lag is taken.

Johansen Cointegration test results are tabulatédhble 4.

Table 4. Result of Johansen’s Cointegration Test

Tracetest
Null Hypothesis Alternative Hypothesis Test Statistic P value
r*=0 r<i 77.52642 0.0000
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r=1 r<2 35.98346 0.0085
r=2 r<3 13.22199 0.1069
r=3 r<4 0.295805 0.5869

Max. eigenvalue test
Null Hypothesis Alternative Hypothesis Test Statistic P value

r*=0 r<i 41.54296 0.0004
r=1 r<2 22.76147 0.0292
r=2 r<3 12.92678 0.0804
r=3 r<4 0.295205 0.5869
Cointegration Vector : LnC02=+1.470516 LnGDP*** + 1.412498 LnOP*** -
1.010525 LnTE***
[0.26958] [0.33295] [0.16167]

Note: r* is the number of cointegrating vectors under tiull hypothesis. Figures
in brackets are t-statistics.
Source: Prepared by researcher based on outputs. (E-\i8)vs-

The results of cointegration analysis show that titaee statistics and
maximum Eign values are greater than the riticdues at 5 percent and 10
percent level of significance respectively, forawmntegration (r=0) and less than
the critical values for at least one cointegrat{orl). Hence it is evident that
there is one cointegrating vector among the vagmlmcluded in the model. In
other words, there is a unique long run equilibritglationship between LnCO2,
LnGDP, LnTE and LnOP of Algeria.

The next step is where equation (02) is estimateskamine the long-run
relationship among the variables. As suggeste(Nayayan & Narayan, 2007).
Since the observations are annual, we choose Heasidaximum order of lags in
the FMOLS and estimate for the period of 1990-201h% calculated F-statistics
for the cointegration test is displayed Trable 5. The critical value is reported
together in the same table which based on critighle suggested {Narayan &
Narayan, 2007).

Table 5. FMOLS results

Method : Fully Modified Least Squares (FMOLS)

Variable Coefficient Std. Error t-statistic Prob
LnGDP 1.544812 0.283173 5.455360 0.000
InTE 0.539727 0.259658 2.078610 0.0490
InOP -0.515215 0.147873 -3.484781 0.0020
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C -9.451855 2.059782 -4.588765 0.0001
R-Squared 0.855750 Adjusted R-Squared 0.810848

Source: Prepared by researcher based on outputs. (E-\i8)vs-

Regarding the gross domestic development, tourisperaliture and trade
openness variables, the GDP variable is positive significant, the tourism
expenditure is also positive and significant at 4éfile trade openness is
significant but negative. As a result a 1% increes€0O2 emissions leads to
1.54% increase in GDP, and 0.53% in tourism experaliWhile a 1% change in
CO2 emissions leads to a -0.51% change in tradengsse. The close of long-run
coefficient for all estimations confirm the robusss of the estimated results.

5. RESULTSAND DISCUSSION

The nexus between the environment and economictigraavone of the
most important relationships, for policy makersagemia and industry alike. As
early as the 1980s this relationship has been dbal fpoint of theoretical and
empirical research, because a direct consequernmalofant emissions is climate
change and especially global warming.

This paper shows the relationship between CO2 emssGDP, tourism
expenditure and trade openness in Algerian tounstastry for the period 1990
to 2017. We used Cobb Doulags production functeo @2). The cointegrating
relationship was estimated by using FMOLS, resaliggest the existence of
long-run cointegrating relationship between CO2, RGOE and OP that is
statistically significant. Which means that, on rage, a 1% change in CO2
emissions leads to 1.54% change in GDP and a 0.6B&fhge in tourism
expenditure, but a -0.51% change in trade openhgsgo the political measures
to reduce pollutant factors on imports and expo@kse values of long-run
coefficients for all estimations confirm the romess of the estimated results.

According to the significant values of variableBe tincrease in tourism
expenditures increases CO2 emissions causing dutipo in Algeria. Policy
makers must take measures to enable the touristor $ecgrow and help reduce
air pollution. Environmental pollution can be prated by using clean energy in
industries heavily reliant on energy, such as laggsand tourism. In addition,
necessary measures must be taken in order to mamindamage on the
environment from new touristic areas.

Furthermore, it is necessary to state that thislrefes not explain the
factors behind the observed CO2-GDP-TE-OP relatipnsFuture research
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should introduce new variables and methods.

Algeria needs to follow global policy incentives timplement new
mechanisms and instruments for the purpose of negueO2 emissions, such as
environmental taxes, emissions-trading schemesgarizbn capture and storage.
With economic growth, the welfare and living stamt$aof countries increase.
However, along with economic growth comes the issofe increasing
environmental pollution. Policy makers need to make right decisions to
prevent this happening. It is necessary to ainedticing environmental pollution
without compromising economic growth. Adequate mnes should be provided
and investments should be made in technologies rédtice environmental
pollution. Clean and renewable energy sources dhoellused instead of energy
sources that pollute the environment.
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