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ABSTRACT 

 

MACROECONOMICS EFFECT OF CARBON DIOXIDE 

EMISSIONS IN INDIA 

By 

Nur Izzati Binti Mohd Radzi 

The study investigate the relationship between carbon dioxide emission and 

macroeconomic variables in India. The selected dependent variable is carbon dioxide 

emission while independent variables are Gross Domestic Product (constant US$), 

Foreign Direct Investment and Tourist Arrival. The objective of this study is to assess 

the relationship between Gross Domestic Product, Foreign Direct Investment and 

Tourist Arrival, which statistically significant to the carbon dioxide emission. In this 

study, the period used for model estimations is annual data starting from year 1981 to 

2017 and time series analysis is adopted throughout the study. There is specific test 

that have been employed in this paper which are Augmented Dickey Fuller (ADF) test 

and Phillips Perron (PP) test that are used to determine the stationarity for each 

variable. Later on, Johansen-Juselius test is applied to determine the existence of long 

run relationship for the variables used in the estimation. The analysis is followed by 

Granger causality based on the Vector Error Correction Model (VECM) for India. The 

empirical results implies that there is one cointegrating vectors between variables, 

which indicate that there is a unidirectional causality relationship between Gross 

Domestic Product (constant US$), Foreign Direct Investment and Tourist Arrival 

towards carbon dioxide emission in long run. 



 

 

ABSTRAK 

 

KESAN MAKROEKONOMI OLEH PELEPASAN KARBON 

DIOKSIDA DI INDIA 

Oleh 

Nur Izzati Binti Mohd Radzi 

Kajian ini mengkaji hubungan antara pelepasan karbon dioksida dan pembolehubah 

makroekonomi di India. Pemboleh ubah bersandar ialah pelepasan karbon dioksida 

sementara pemboleh ubah bebas adalah KDNK  (US$ tetap), Pelaburan Langsung 

Asing dan Kedatangan Pelancong. Objektif kajian ini adalah untuk menilai hubungan 

antara KDNK  (US$ tetap), Pelaburan Langsung Asing dan Kedatangan Pelancong, 

yang secara statistik signifikan terhadap pelepasan karbon dioksida. Dalam kajian ini, 

jangka masa yang digunakan untuk anggaran model adalah data tahunan dari tahun 

1981 hingga 2017 dan analisis siri masa digunakan sepanjang kajian. Terdapat ujian 

khusus yang telah digunakan dalam kajian ini iaitu ujian unit akar Augmented Dickey 

Fuller (ADF) dan ujian unit akar Phillips Perron (PP). Kemudian, ujian Johansen-

Juselius diterapkan untuk menentukan kewujudan hubungan jangka panjang bagi 

pemboleh ubah yang digunakan dalam perkiraan. Analisis diteruskan dengan ujian 

Granger Causality berdasarkan Vektor Pembetulan Ralat Model (VECM). Hasil 

empirik menunjukkan bahawa terdapat satu vektor penyatuan antara pemboleh ubah, 

yang menunjukkan bahawa terdapat hubungan kausalitas tidak arah antara Keluaran 

Dalam Negara Kasar (US$ tetap), Pelaburan Langsung Asing dan Kedatangan 

Pelancong terhadap pelepasan karbon dioksida dalam jangka panjang. 
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CHAPTER ONE 

INTRODUCTION 

 

1.1 Introduction 

 According to IPCC (2014), carbon dioxide emission (CO2) is one of the major 

components of greenhouse gases (GHG) and its contribution can cause global 

warming and drastic climate changes. The effect of CO2 emission in the future is 

inevitably multiplying and according to Union of Concerned Scientist (2017), CO2 

emission has been the highest contributor compared to any other drivers of global 

warming between 1750 and 2011. Climate change is triggered due to the contribution 

from human activities that substantially increase the release of CO2 and other heat 

trapping gases in the atmosphere which began from the Industrial Revolution practiced 

all over the world. According to EPA (2017), the causes of the increase in the Earth’s 

surface temperature and for greenhouse effect to take place is due to the rise in the 

level of CO2 emission. Hence, rapid industrialisation which worsens the ecological 

environment can stimulate global warming (Adom et al, 2012). 

 The changes in land utilisation and burning of fossil fuel are examples of human 

activities which release a large amount of carbon emission, causing high concentration 

in the atmosphere (EPA, 2017). Compared to the pre-industrial revolution times, there 

is about a 40% increase in carbon emission in today’s world. According to Solomon 

(2007), carbon emission absorbs heat in the atmosphere and more carbon emission 

will lead to an increased amount of heat in the Earth’s heat balance. The span of carbon 

emission in the atmosphere is longer compared to the other major heat-trapping gases. 
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According to Forster (2007), much of today’s emission will be gone in a century but 

the remaining of almost 20% will still be in the atmosphere for about the next 800 

years. Long-lasting carbon emission in the atmosphere gives an urgency to reduce the 

level of carbon emission without any further delay (UCS, 2017). 

 Middle income countries in Asia or more specifically, India and China, are the 

largest carbon producer in the world. Energy consumption and agriculture are the 

major contribution of the pollution which are related to the economic growth and 

Foreign Direct Investment (FDI) of the country. The intensity of the tourism industry 

heavily influenced the degradation of environment in the country and also global 

warming as a whole. According to the World Resources Institute (2018), the carbon 

emission emitted in India was 6.3% of the global emission in 2018. As a result, it made 

India the third-largest emitter after China and the United States. Despite rapidly 

increasing of its use in electricity and coal consumption, the country is also emerging 

as a pioneer in renewable energy. According to the IPCC (2014), nations would have 

to reduce their CO2 emission to zero by 2050 in order for the planet to meet the Paris 

goal of reducing global warming to 1.5-degree Celsius. It would take massive cuts to 

remain below 2.0-degree Celsius of heating. In fact, under existing policies and 

environmental commitments, emissions are still increasing. 

 According ito iUNCTAD's i2020 iWorld iInvestment iReport, iIndia’s iFDI iinflows ihit 

ian iall-time ihigh iof iUSD i51 ibillion iin i2019, ian iincrease iof i20% iif icompared ito i2018. iFDI 

istock ireached iUSD i427 ibillion iin i2019, iwhich irepresents ia irise iof imore ithan iUSD i220 

ibillion iwhen icompared ito i2010. iIndia iranks i12th iamong ithe itop i20 ihost ieconomies ifor 

iFDI iand ithe ibiggest ihost iin ithe isubregion; ithe icountry ihistorically iaccounts ifor i70% ito 

https://unctad.org/en/PublicationsLibrary/wir2020_en.pdf
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i80% iof iinflows iin ithe iregion. iDuring ithe iyear, iIndia ihas irelaxed iadministrative 

iregulations ifor iforeign iinvestors iin isome iindustrial isectors iby iabolishing ithe 

irequirement ifor iapproval iby ithe iReserve iBank iof iIndia iunder icertain iconditions. iThe 

ioverall igrowth iof iFDI iin iIndia iis ithanks ito iits imany iassets, iespecially iits ihigh idegree iof  

ispecialisation iin iservices, iwith ia iskilled, iEnglish-speaking iand iinexpensive ilabour 

iforce iand ia ipotential imarket iof ione ibillion iinhabitants. iBased ion iFigure i1.1, iSingapore, 

iMauritius, ithe iNetherlands, ithe iU.S., iJapan, ithe iU.K., iGermany, iFrance, ithe iU.A.E., 

iand iSouth iKorea iare ithe imain iinvesting icountries iin iIndia. iInvestments iwere imainly 

ioriented itowards ichemicals, iservices, icomputer isoftware iand ihardware, itrade, 

itelecommunications, ithe iautomobile iindustry, iconstruction, imanufacturing, ipower, 

iand ipharmaceuticals. The percentage of each sectors contribution  towards India’s FDI 

inflow can be seen in Figure 1.2.  

Source: Department of Industrial Policy and Promotion, Ministry of Commerce and 

Industry (2020) 

Figure 1. 1: India’s FDI Equity Inflows by Country 
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Source: Department of Industrial Policy and Promotion, Ministry of Commerce and 

Industry (2020) 

Figure 1. 2: India’s FDI Inflow by Industries 
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ipolicymakers iand iwill idiscuss ithe ilimitations ifaced iwhile iconducting ithe istudy. 

Chemicals
23%

Services Sector
23%

Computer Software 
and Hardware

19%

Trade
9%

Telecommunications
9%

Automibile Industry
7%

Construction
6%

Power
3%

Drugs and 
Pharmaceuticals

1%



5 

1.2  Background of Study 

 According ito iscientists iaround ithe iworld, ithe inew iParis iagreement ipromises ifrom 

inations iwill ionly irestrict iglobal iwarming ito i3.0-degree iCelsius, iwhile ieven ia i1.5-degree 

iCelsius iincrease iwill ibe icatastrophic ifor imany ipeople. iThe iGlobal iCarbon iReport,  

igenerated iby i76 iscientists ifrom i57 iresearch iinstitutions iin i15 icountries, ishowed ithat ithe 

imain idrivers iof ithe irise iin icarbon idioxide iemission iin i2018 iwere imore iburning iof icoal iin 

iIndia iand iChina ias itheir ieconomies iexpanded iand imore ifuel iused iin imore 

itransportation. iMore ifuel iwas ialso iused iby iindustry. iRenewable ienergy ihas igrown 

irapidly, ibut inot ienough ito iaccount ifor irising ifossil ifuel iusage. 

 Increase iin ithe iGreenhouse iGases i(GHG) iin iIndia ican ibe iconsidered ias iglobal 

iimportance ias iIndia iis ione iof ithe icountries iwith ia ihigh ipopulation iin ithe iworld. iMore 

ithan ihalf iof ithe iincrease iin iglobal iCO2 iemission ihas ibeen idriven iby ithe ination isince 

i2013. iAccording ito istatement ifrom iEuropean iUnion i(EU) iand iChina, islower igrowth iin 

icoal-fired ipower igeneration iwill ialso igive iadvantages ito ithe icountry's iair iquality 

iefforts, ias iIndia ilack iin ithe ipollution icontrols iwhich iis icommonly irequired iand 

iessentially iin iall icoal-fired ipower iplants. iSince i2005, ithe icarbon iemission iin iIndia ihave 

idoubled iand idriven idue ito ia irapid iexpansion iin icoal iuse isector ibut ithe igrowth ipredicted 

ito islow idown iabout i2% ilower ithan ithe iannual iincrease iin iany iyear isince i2001. 

iAccording ito iInternational iEnergy iAgency i(IEA) i(2019), ithe icarbon iemission iin iIndia 

iin i2018 iis i4.8% irise ifrom ithe ilast iyear iwhich iis i6.62% iin i2017. iHowever, iIndia ihad 

ishown ian iimprovement iin ienergy iintensity idecline iabout i3% ifrom iprevious iyear ieven 

itheir irenewable ienergy ifacilities irises iby i10.6% ifrom iprevious iyear iaccording ito ithe 

iIEA ireport. 
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1.2.1 Economic Growth 

 Carbon iemission ican ibe iinfluence iby ithe irising iin ithe ieconomic iperformance iof ia 

icountry iwhich iresulting ion ithe ienvironmental idegradation iand iglobal iwarming. iDue ito 

ithe irapid idevelopment iin ieconomic igrowth, iits itrigger ithe ihigh iintensity iof icarbon 

iemission iin iterm iof ienergy iconsumption i(Ahmad, i2017). iStern i(2007) istated ithat ithe 

ioverall icost irelated ito iclimate ichange ithat icauses iby icarbon iemission iis iequivalent ito 

i5% ireduction iin ievery iyear inow iand itowards ithe iend ialso i20% ifor ithe icases ithat ino 

iimmediate iaction iis itaken iplace. iTherefore, ito isolve ithe iproblem iregarding ion 

imitigating icarbon iemission, iMartinho i(2016) isuggested ito ireduce ithe idemand iin ienergy 

iuse. iThus, iby iraising ithe ieconomic igrowth iit iwill iinitially ilead ito iincrease iin ithe iamount 

iof ithe icarbon iemission iand ieventually ifalls ias ithe iimpact iof ithe ieconomic igrowth 

iincrease. 

 Based ion ithe igraph iof ithe ieconomic igrowth iin iIndia, iit ishows ia ipositive iresult 

itowards ithe icarbon iemission  iin iIndia. iThis iis ibecause, idue ito ithe imany isectors ithat 

idriving iup ithe ieconomic igrowth iin iIndia. iAs iexample, iIndia iis ithe i4th ilargest 

iautomobile iindustry iin ithe iworld iwith iits isales iraised iabout i9.5% iper iyear ito i4.02 

imillion iunits iin i2017. iAlso, iin iterm iof ithe iFast-Moving iConsumer iGoods i(FMCG)  

isector, iIndia iis ithe i4th ilargest iin ithe ieconomy ifor iits irapid igrowth iin iFMCG isectors iand 

iknown ias ithe iworld’s ilargest iproducer iof igeneric imedicines iaccounting ifor i20% iof ithe 

iglobal ivolume. iBesides, ithe idemand iin ithe ienergy ioil iand igas iin iIndia iis igoing ito ibe 

igrowing iat ithe ifastest irate iamong iall ithe imajor ieconomies iin ithe iworld iwhich iput iIndia 

ito ibecome ithe i3rd ilargest iconsumer iof ioil iwith iconsumption iof i4.69 imbpd iof ioil iin 
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2017. iAs ithe iresult, iall ithe isectors inot ionly idriving iup ithe ieconomic igrowth, ibut iit ialso 

icontributes ito ithe ilevel iof icarbon iemission iin ithe iatmosphere ias iwell. 

Source: The World Bank Data (2020) 

Figure 1. 3: India’s Gross Domestic Product, GDP (Constant 2010 US $) 
 

1.2.2 Tourists Arrival 

According ito ithe iWorld iEconomic iForum i(2019), iin ithe irank iof ithe iworld 

itourism, iIndia’s itourism iis ion ithe i34th iranking iout iof i140 icountries ito ibe ichosen ias ithe 

ibest iholiday idestination idue ito ithe ifamous itourist iplace iwhich iis iNew iDelhi, ithe icapital 

icity iof iIndia. iIndia imade ia ihuge iimprovement ifor ioverall iscore iin itourism iwhereby iit 

ijumped iup ifrom i40th irank iof ithe iworld iin i2017 ito i34th irank iin i2019. iAs ithe iresults, ithe 

itourism iarrivals iin iIndia iis igetting ito iincrease i(6.7%) ifrom i2016 ito i2017. iTourism 

ieconomic ihas iinterrelation ibetween iitself iwith ithe ienvironment. iIt iis ibeen iproven iby 

iCadarso, iGomez, iLopez, i& iTobarra i(2014), imentioned ithat ithe ienergy irequired ifor 

itourism iproduction iactivities igive ihigh iimpact ion ithe ilevel iof ithe icarbon iemission 
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iemitted. iTo isupport ithe ifacts, iUNWTO i(2008) istated ithat itourism isector  igenerated i5%  

iacross ithe iglobal iin iterm iof ithe iemission. iOn ithe itourism iarrival, ithis istudy iis ifocusing 

ion ithe inumber iof ipeople ithat ivisit iIndia iin ia iyear iwhich ican ibe idescribed ias ia ifunction iof 

ithe itourism iactivities. i 

Source: iThe iWorld iBank iData i(2020) 

Figure i1. i4: i iNumber iof iTourist iArrival, iTA i(Per iPerson) 

 Based ion ithe iFigure i1.1 iabove, ithe inumber iof itourist iarrival iin iIndia iis igetting 

iincreasing iyear iby iyear iwhich ialso ican icontribute ito ithe iGDP iin iIndia. iAt ithe isame itime, 

ithe inumber iof ipeople ithat icome ito ivisit  iIndia ishows ithat ithe itourism isector iin iIndia iis 

igetting ibetter iin iterm iof ihotel, itransportation, ivarious iof iinteresting iactivities iand 

iattractive iplaces ito ivisit iin iIndia ias iwell. iThe iplace ithat imakes iIndia ibecome ithe ichosen 

icountry ito ibe ivisited iis iTaj iMahal iwhich iis ithe iiconic idomed iMughal imausoleum. iAlso, 

iIndia iis ia iland iof ia ivariety iof idestinations ifrom ihill istations ito ithe ibeaches iand ithe 

ispiritual iplaces iin ithe iworld. iAs ithe iresult, imore ifacilities iin iterm iof icommunication 

iservices, itourism iservices ithat iincludes ithe ihotel iand itransportation ineed ito ibe iupgraded 
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iyear iby iyear iso ithat iit ican ienhance ithe itourism isector iand ican icontribute ito ia ihigher iGDP 

iin iIndia. 

 According ito iOzturk i(2016), ibesides iinfrastructure, imarketing iand iprice ias 

ideterminants ifor imore ilikely ito iattract itourist, iit icannot ibe idenied ithat iquality iof ithe 

ienvironment ialso iplays ian iimportant irole ithat ican iinfluence itourist ito ivisit ithe icountry. 

iOzturk iclarified ithat iif ithe itourist ihas ithe ivariety idestinations iavailable ithat ipromising ia 

icomparable iprice, ithe itourists iwill inot ibe ihesitated ito ireturn ito ipolluted, iunattractive 

idestinations iand idirty ienvironment ias itheir ichoices. iTherefore, iit ican ibe iconcluded ithat 

ithere iis ipositive iimpact ion ithe ieconomic iimpact iof  ithe icarbon iemission idistinguishes 

iand ialso ito ithe ienvironmental iimpact ion ithe itourism iindustry. iTherefore, ithe iimpact iof 

icarbon iemission ican ibe imeasured iusing ithe itourism iarrival iby idecoupling iit. 

1.2.3 Foreign Direct Investment 

 FDI ihas ibeen iidentified ias ione iof ithe imain iengines iof ieconomic igrowth, ia 

ipotential isource iof iemployment, ias iwell ias ia ichannel ithrough iwhich iadvanced 

itechnologies ican ibe itransferred ito ihost icountries i(Sapkota i& iBastola, i2017). iHowever, 

iFDI ialso ileads ito ienvironmental idegradation ifor ithe ihost icountries. iHost icountries 

iconsidered ithe itrade-off ibetween ienvironmental idegradation iand igrowth iso ithat ithey 

iare iable ito iattract iFDI ito itheir icountries. iIn ipractice, imany iincidents ihave ioccurred iin 

irelation ito isignificant ienvironmental idamages ifor ithe ihost icountries, isuch ias ithe icase iof 

iFormosa iChemicals iCorporation iin iVietnam iin i2016, ia isignificant idegradation iled ito iat 

ileast i115 itons iof idead ifish; i450 ihectares iof icoral ireefs iwere isignificantly idestroyed iand 
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imore ithan i350 ihectares iof ishrimp ifarming iwere ikilled, iaffecting ithe iliving iconditions 

iand iincome iof imore ithan i226,000 ilocal ivulnerable ipeople iin iVietnam. 

Source: iThe iWorld iBank iData i(2020) 

Figure i1. i5: iForeign iDirect iInvestment, iFDI i(BoP, iCurrent iUS$) 

 According ito igraph iabove, iit ishows ithat ithe iFDI iin iIndia iis inot iat ithe istable 

iposition idue ito ilacking inumber iof iinvestors ithat iinvest iin iIndia. iAlso, iin ipure iretailing iof 

ithe iFDI iat ithe ipresent iis inot ipermitted iunder ithe iIndia ilaw iwhich imeans ithe igovernment 

iin iIndia ihas iallowed iFDI ienter iin ithe iretail ifor ithe ispecific ibrand iof ithe iproduct. iIn i2010, 

ithe iFDI istarted ito iraise iback ibut idrop ito iUSD i40 ibillion ibased ion ithe iUnited iNation 

iConference ion iTrade iand iDevelopment i(UNTCTAD) ireport. iHowever, ithe iFDI 

ioutflow iin iIndia iis ithe imain isource iof ithe iFDI iin iSouth iAsia iand imore ithan idoubled ito 

iUSD i11 ibillion. iDecline iin iFDI iinflow iput ia ihigh ipressure ion ithe icountry’s ibalance iof 

ipayments iand imay ialso iimpact ithe ivalue iof ithe irupee iwhich ialso ican iaffect ithe iinvestor 

iand ialso itourism iarrival iin iIndia iindirectly. i 
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Thus, iincreasing iin ithe iFDI ican iincrease ithe ijob iopportunities iand ithe 

iinfrastructure iin iIndia iand ialso idriven iup ithe icarbon iemission iin iIndia ias iwell. iIt iis 

ishown ithat iFDI ican ilead ito ithe iincrease iin ithe ilevel iof iCO2 iemission. iIt ialso iled ito ithe 

iincrease iin ienvironmental idegradation iat ithe ifirst istage iof ithe ieconomic igrowth ibut 

idecrease iat ithe inext istage. iBased ion ithe ithreshold iof ithe ipeak ilevel iof ithe iFDI iinflow, iit 

ican iestimate iand ipredict iwhether ithe ihost icountries iare iin ithe igood ibalance ibetween 

ienvironment iand igrowth. 

1.2.4 Pollution iHaven iHypothesis 

 The iPollution iHaven iHypothesis i(PHH) istates ithat idifferences iin ienvironmental 

iregulations ibetween ideveloped iand ideveloping icountries imay ibe icompounding ithis 

igeneral ishift iaway ifrom imanufacturing iin ithe ideveloped iworld iand icausing ideveloping 

icountries ito ispecialize iin ithe imost ipollution iintensive imanufacturing isectors. iIn ithe 

ideveloped iworld ithe icost iof imeeting ienvironmental iregulations iappears ito ibe 

iincreasing iregularly iover itime iand iin ithe iUSA ialone iwas iestimated ito ibe i$184 ibillion iin 

i2000, iequivalent ito i2.6% iof iUS iGNP i(UNCTAD, 2019). iSince isuch icosts iare 

iundoubtedly ifar ilower iin imost ideveloping icountries iit iis ipossible ithat ideveloping 

icountries imay ipossess ia icomparative iadvantage iin ipollution-intensive iproduction. i 

Survey ipapers iby iBeghin i(1996) iand iJaffe i(1995) ihave idealt iwith ithe iindustrial 

iflight iand ithe iPHH. iIn ithis icase, iregarding ithe irelocation iof iindustries, ithe ipopular 

iargument iis ithat ithe irelatively ilow ienvironmental istandards iin ideveloped icountries 

icompared ito ithe iindustrialized inations ileads ito i“dirty iindustries” ishifting itheir 

ioperations ito ithese icountries. iIn iaddition, ithe igeneral iapprehension iis ithat ithe 
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ideveloping icountries imay ipurposely iundervalue ithe ienvironment iin iorder ito iattract inew 

iinvestment. iThese icapital iflight iand iPHH, iif itrue, iimply ithat ipollution ilevel iof ia icountry 

iwill iincrease idue ito iFDI-led iexpansion iof ieconomic iactivities iin ithe idirty iindustries. 

iEven iif ithe ihypothesis iis ibeing irejected, ithere ican istill ibe isignificant ienvironmental 

idamages ithat ican ibe icaused iby iFDI. iEnvironmental idamages, iin ithe ilong irun iarise 

ithrough ithe igrowth iimpact iof iFDI. iAt ithe iheart iof ithis irelationship ilies ithe iobserved 

iinverted-U irelationship ibetween ioutput igrowth iand ithe ilevel iof ipollution iknown ias ithe 

iEnvironment iKuznets iCurve i(EKC). 

1.3 Problem iStatement 

 India ihas ibeen ilisted ias ithe ilargest iper icapita icarbon iemission iproducer iand 

iranked iamong ithe itop ilargest iemitters, itaking ithe itop ithree ispots iin ithe iworld. 

iAccording ito ithe iGlobal iCarbon iProject i(2017), iIndia iemitted iabout i2.5 ibillion itonnes 

ieach iyear iwhich iis i6.8% iglobal iemission iand iwas ithe isecond ilargest iemitter iin iAsia 

iwhich icontributed i53% iof iglobal iemission. 

From iFigure i1.6, iit iclearly ishows ithat ithe ilevel iof icarbon iemission iin iIndia 

iincrease igradually idue ito ithe icertain isector ithat idriven iup ithe icarbon iemission iin iIndia. 

iAbout i68.7% iof iGHG iemission icome ifrom ithe ienergy isector i(19.6%), iagriculture 

i(6.0%), iindustrial iprocesses i(3.8%), iland-use ichange iand iforestry iand iwaste i(1.9%) 

irelatively ito iGHG iemission iin iIndia. i iAs ithe iworld iaverage, iIndia iemits itwice ibased ion 

ithe irelative ito iGDP. iThis iis ibecause, itheoretically, ieconomic igrowth iwill igive ia ipositive 

iimpact ito ithe icarbon iemission iwhereby ithe imore ithe ieconomic igrowth iin iterm iof 
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building ithe iinfrastructure, itransportation iand ihuman iactivities iwill ilead ito ithe ihigher 

ithe ilevel iof icarbon iemission iin ithe iatmosphere.  

Source: iThe iWorld iBank iData i(2020) 

Figure i1. i6: iTotal iCarbon iDioxide iEmission iof iFossil iFuel iused iand iIndustrial 

iProcesses i(Millions iPer iCapita) 

 In ispite iof isevere isocioeconomic ichallenges ithat ievery icountry iis ifacing, iIndia 

ihad imade ia iprogress ito ibreak ithrough iglobal ieconomy iduring ithe ipast idecade iand inow 

ibecoming ia ideveloping icountry ias iwell ias ifast iemerging ieconomy icountry. iWith ia 

iconsistently irising ion ithe igrowth irate idue ito ithe iseveral isectors iwhich iare iagriculture, 

iimport iand iexport iand idemand iof ioil iand igases imade iIndia ito ibe iconsidered ias ithe ione iof 

ithe ifastest-growing ieconomy iin ithe iworld iand iis ipredicted ito ibecome ithe iworld’s ifirst 

ipower iby i2050. iIn ienvironmental isituation, irapid igrowth iof ieconomic iis inot igood ifor ia 

icountry’s ias iit iwill igive ia inegative iimpact ion ithe ienvironmental isurrounding. 
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 The ienvironmental iimpact iof ieconomic igrowth iwill ilead ito ihigher ilevel iof 

ipollution iand ipotential iloss iof ienvironmental ihabitats ias iwell ias ithe ihuman ihealth. iIt ihas 

ibeen iproven iby ithe iLancet iPlanetary ihealth iJournal istated ithat iIndia ihad isuffered i26% 

iof ipremature imortality iand ihealth iloss iattributable ito iair ipollution iglobally. iAlso, iin 

i2017, iover ihalf iof ithe i1.4 ilakh ideath iattributable ito iair ipollution iand iasserted i77% iof ithe 

ipopulation iin iIndia iare iexposed ito ioutdoor iair ipollution ithat iabove ithe iNational 

iAmbient iAir iQuality iStandard i(NAAQS) isafe ilimit. iIt iis igood ito ibe ilabelled ias ione iof 

ithe ifast-growing ieconomies ibut ihaving ia irapid ieconomy ialso ican iaffect ithe irate iof ia 

icountry’s ilife iexpectancy idue ito ithe icarbon iemission iemitted iin ithe iatmosphere. 

According ito iGhosh i(2018), iIndian itravellers’ icarbon ifootprint iis iranked ias ithe 

ifourth i ilargest iin ithe iworld iand ibeen idriven iby ilarge ipopulation iand iincreasing iin ithe 

iincome ilevel. iThe inumber iof itourists itravelling iacross iborders iis iexpected ito ireach i1.8 

ibillion ia iyear iby i2030, iaccording ito ithe ilatest iUNWTO ipredictions. iThis iwill ibe 

ialongside ia ifurther i15.6 ibillion idomestic itourist iarrivals. iSuch igrowth iwill ibring imany 

iopportunities, iincluding isocio-economic idevelopment iand ijob icreation. iAt ithe isame 

itime, ihowever, iGHG ilinked ito itourism-related itransport iare ialso irising, ichallenging ithe 

itourism isector’s iambition ito imeet ithe itargets iof ithe iParis iAgreement. i 

India’s icarbon iemission ifrom iaviation ionly ihas irecorded ian iincrease iin i17.97 

imillion itonnes iin i2017, ifrom i16.06 imillion itonnes iin i2016. iThis iis idue ito ithe iglobal 

idemand ifor itourism iand iboom iin ithe ilow-cost iof iairlines iin iIndia. iThe iemergence iof 

ilow-cost iairlines igenerally istimulates ithe itourism idemand, ileading ito ia ihigher itravel 

ifrequency ibut ilower ilength iof istay iwhich iresulting iin ia ihigher icarbon iintensity iper itrip 

iand ian iexpanding ioverall itourism iemission. iIt iis ialso ifound ithat, iemission iproduced ito 
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isupport itourism iwithin iIndia iwas i268 itonnes icarbon idioxide iequivalent iwhile itourism 

iemission imade iby icitizens iof iIndia istood iat i240 itonnes icarbon idioxide iequivalent. iThus, 

ithis iresult ishows ian iimportance ito iinvestigate ideeper ion ithe ilink ibetween itourism 

iarrivals iand iCO2 iemission iin iIndia iin iorder ito ihelp ithe ipolicies imaker iand igovernment 

iof iIndia iin ireducing ithe itourism icarbon ifootprint. i 

The iimpact iof iFDI ion ienvironment ihas iremained ia idebatable itopic ifor iyears. iThe 

ideveloping icountries iattract ipolluting iindustries ifrom ideveloped inations ithrough 

ilenient ienvironmental ipolicies iand iregulations i(Xing i& iKolstad, i2002). iThe ibenefits iof 

iIndia’s irichness iin inatural iresources, iits icheap ilabor, ilow ienvironmental istandards, iand 

irelaxed ienvironmental ilaws ihave igiven ilarge iscope iof iFDI iand iIndia ihas ibeen ia ihost ifor 

iFDI ifor imany iyears. iIt ihas iattracted imultinational icompanies i(MNCs) ito iinvest iin iall 

iforms iof idevelopment iactivities. i 

Moreover, iIndia ialso ihas iremained iamong ithe itop i20 imost iattractive idestinations 

ifor iFDI iin ithe iworld iin ispite iof ithe inumerous iconcerns iabout ienvironmental idegradation 

iand ia ifall iin iglobal iFDI iin i2016 i(UNCTAD, i2016). i iWith iincreased icompetition ifor 

iFDI, ipolluting iindustries iin ideveloped icountries iwould itend ito imove ito ideveloping 

icountries isuch ias iIndia idue ito istrict iregulations iand ithe irising icost iof ipollution 

iabatement iin ideveloped icountries. iThis iphenomenon iis iknown iin ithe ienvironmental 

iliterature ias ithe ipollution ihaven ihypothesis i(PHH). i iThe iPHH ihypothesis ithen iserves ito 

ihighlight ithat imore iempirical iresearch iis ineeded ion iFDI iand iCO2 iemission iin iIndia. 
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1.4 Objective of the Study 

1.4.1 General Objective 

The igeneral iobjective iof ithis istudy iis ito ifind iout ithe i imain ifactors iaffecting icarbon 

idioxide iemission iin iIndia. i 

1.4.2 Specific iObjective 

i. To iexamine ithe ilong irun irelationships ibetween icarbon idioxide iemission iand iits 

ideterminants. 

ii. To ifind iout ithe ishort irun icausality ibetween iCO2 iemission, ithe idependent ivariable 

iand iindependent ivariables i(economic igrowth, itourist iarrival iand iforeign idirect 

iinvestment). 

iii. To iconfirm ithe iPollution iHaven iHypothesis i(PHH) iin iIndia. 

1.5 Significance iof ithe iStudy 

 This ipaper iis ito iexplore ithe irelationship ibetween itourist iarrival, ieconomic 

igrowth, iforeign idirect iinvestment iand icarbon idioxide iemission iin ithe iRepublic iof iIndia. 

iSuch isignificant irelationships iamong ithe ivariables ican ibe iproven iby iperforming ithe 

iAugmented iDicker-Fuller i(ADF) iUnit iRoot itest iand iPhillips-Perron i(PP) iUnit iRoot 

itest, iJohansen iCointegration itest, iVector iError iCorrection iModel i(VECM) iGranger 

iCausality itest, iand ithe idiagnostic itests. iLiterature ireviews iand irelated ijournal iarticles 

iare ireferred ito isupport ithe ifindings. 
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Firstly, iby ianalysing ithe ieffect iof itourist iarrival, ieconomic igrowth iand iforeign 

idirect iinvestment itowards icarbon idioxide iemission, isignificant iresults imay ibe iused ito 

iprove iwhether ithe iindependent ivariables iare iproviding ithe isaid ieffects. iThis iwill ihelp 

ifuture iresearchers iand ischolars iwhenever ithey iwant ito ifurther iexplore ithe ifactors iwhich 

imay iaffect ithe icarbon iemission iin idifferent icountries. iIt iis iexpected ito icontribute 

iinformative ifindings ito ipolicymakers, iresearchers, ior ieven ieconomists ion ithe ifactors 

iaffecting icarbon idioxide iemission iin iIndia. iThis iwould ialso iprovide ieffectives 

irecommendations ithe imost isuitable iaction ineed ito ibe itaken ion ithe inature iof ithe 

irelationship ibetween icarbon iemission iover ithe iindependent ivariables. 

1.6 Scope of Study 

 This iresearch iexamines ithe ilink ithat iexist ibetween itourist iarrival, ieconomic 

igrowth, iforeign idirect iinvestment iwith ithe iCO2 iemission iin iIndia. iFor ithis istudy, ithe 

idata iused iis iyearly idata iwhich istarting ifrom i1981 ito i i2017. iThe itourist iarrival iis 

imeasured iusing ithe itotal inumber iof itourist iarrival, ieconomic igrowth iis imeasured iin 

iGDP iconstant i2010 iUS$, iwhile iforeign idirect iinvestment iis imeasured iby ithe inet 

iinflows i(BoP, icurrent iS$). iThe imeasurement ifor icarbon iemission iis ithe itotal icarbon 

idioxide iemission iof ifossil ifuel iused iin iindustrial iprocesses. 
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CHAPTER 2 

LITERATURE REVIEW 

 

2.1 Introduction 

 The iaim iof ithis istudy iis ito iexamine ithe irelationship ibetween icarbon idioxide 

iemission, ithe idependent ivariable iand ieconomic igrowth, itourist iarrival iand iforeign 

idirect iinvestment ias ithe iindependent ivariables. iThe isecond isection iof ithis ichapter iwill 

idiscuss ion ithe iempirical iframework iapplied iin ithis istudy. iMeanwhile, ithe ithird isection 

iof ithis ichapter iwill idiscuss ion ithe iliterature ireview ias ia iwhole. i 

2.2 Empirical Framework 

 

Figure 2. 1: Empirical Framework  

2.3 Literature Review 

Based ion ithe iprevious istudy, ithe irelationship ibetween iCO2 iemission, ieconomic 

igrowth, iFDI iand itourist iarrival ican ibe iidentified ias ifollowing; 
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2.3.1 Economic Growth 

 Many ipast istudies ihave ishown ithat igross idomestic iproduct i(GDP) iexhibits ia 

ipositive irelationship iwith icarbon idioxide i(CO2) iemission. iAccording ito iKhan, iAlam, 

i& iHafeez i(2018), iGDP ihas ia isignificantly ipositive irelationship iwith iCO2 iemission 

iwhile ithe isquare iof iGDP ifound iis inegatively iassociated iwith iCO2 iemission. iIn itheory, 

ithe iEnvironmental iKuznets iCurve i(EKC) ihave ishown ithat ias iper icapita iincome iof ia 

icountry iincreases, ithe ienvironmental idegradation iof ithe icountry ifirst iincreases, ithen 

idecreases iafter ia icertain iheight iof idevelopment iis iachieved ias ithe icountry iprogresses. 

It iis ifound iin ione istudy idone iamong iCentral iand iSouth iAmerican icountries ithat 

ithere iis ino ishort-run icausality ibetween ieconomic igrowth iand iCO2 iemission. iHowever, 

ibased ion ithe iFully iModified iOrdinary iLeast iSquare i(FMOLS) iand iDynamic iOrdinary 

iLeast iSquare i(DOLS) imethod, ithe ilong-run iresults iindicated ithat ieconomic igrowth 

icontribute isignificantly ito ian iincreased iCO2 iemission iin ithe istated iregion i(Jebli, 

iYoussef, i& iApergis, i2014). i 

 Ang i(2008) iused ia imultivariate ivector ierror icorrection imodel ito iexamine ithe 

idynamic irelationship ibetween ioutput, iCO2 iemission iand ienergy iconsumption ifor 

iMalaysia. iThe iempirical iresults iindicate ithat iCO2 iemission iare ipositively irelated ito 

ioutput iin ithe ilong irun. iBased ion ia iprovincial ipanel idata iset, iDu, iWei iand iCai i(2012) 

iinvestigated ithe idriving iforces, iemission itrends iand ireduction ipotential iof iCO2 

iemission iin iChina. iThe iresults ishow ithat ieconomic idevelopment, itechnology iprogress 

iand iindustry istructure iaffect iChina’s icarbon idioxide iemission. iPuzon i(2012) 
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idiscovered ithat iGDP iper icapita iis ione iof ithe ipossible ideterminants ifor iper icapita iCO2 

iemission iin i8 iEast iAsian icountries. i 

2.3.2 Tourist Arrival 

 Al-Mulali, iFereidouni iand iMohammed i(2015) idid ia iresearch ion ithe ieffect iof 

itourist iarrival ion iCO2 iemission iin i48 itop iinternational itourist idestinations iand ihave 

ifound ithat itourist iarrivals iand ieconomic iactivities iled ito ia ipositive ilong-run irelationship 

iwith iCO2 ibut ionly iin icountries ifrom iAfrica, iAsia iPacific, iAmerica iand ithe iMiddle iEast. 

iCountries iin ithe iEurope ido inot ihave ia isignificant ilong-run irelationship iwith iCO2 

iemission idue ito istrong ienvironmental iregulations iin ithe itransportation iindustry iamong 

ithe iEuropean iUnion icountries i(Al-Mulali, iFereidouni, i& iMohammed, i2015). iA istudy 

idone iin iNepal iin i2019 ishowed ithat ithere iis ia iunidirectional ilong-run icausality ibetween 

itourism iand iCO2 iemission ishowing ia i1% iincrease iin itourist iarrival ican ilead ito ia i0.98% 

iincrease iin iCO2 iemission i(Nepal, iIrsyad, i& iNepal, i2019). 

 According ito ia istudy idone iby iRobaina-Alves, iMoutinho, i& iCosta i(2016), ithe 

iincrease iin iCO2 iemission iis icaused iby igreater itourist iactivities. iHowever, ithere iis ialso 

iinitiative ibeing iexercised ito ireduce iCO2 iemission iwith ithe iincrease iin itourist iarrival. 

iThe ireduction iof iemission ishould inot ijust ipass iby itechnological iand ienergy ichanges ion 

ithe iproduction iside iof ithe ibusiness icycle, ibut ialso iby ian iorientation iof idemand ifor 

icleaner itourism iactivities iin iwhich itourists iare iencouraged ito imake ienvironmentally 

iprotective idecisions ifrom ithe ichoices iof iaccommodation iand itransportation iduring 

itheir ilength iof istay iin ithe irespective idestinations. 
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 In ia ideveloping icountry ior iless-developed icountry iwhere itechnology ito imanage 

ithe ienvironmental ipollution iis iunavailable, ithe ieffects iof itourist iarrival icould ibe 

iadverse. iIn ithe icase iof iMalaysia, ithere iis ia ipositive iunidirectional ilong-run iGranger 

icausality iflowing ifrom itourist iarrivals ito ipollutant iemission iand ithe isign iof icoefficient 

iof itourist iarrival iis ipositive, iindicating ithat ihigher itourism igrowth iincreases ipollution iin 

ithe icountry i(Solarin, i2014). iThrough ithe ipoor ichoices iof iaccommodation iand 

itransportation iof itourists ialong iwith ithe ilack iof ienergy-efficient itechnology, iincreased 

itourist iactivities imay ilead ito iincreased ipollutions. 

 The istudy idone iby iJebli, iYoussef  iand iApergis i(2014) ifound ithat ithere iis ian 

iabsence iof ishort-run icausality ibetween inumber iof itourist iarrivals iand iCO2 iemission, 

ishowing ithat iany ichanges iin itourist iarrivals ito iCentral iand iSouth iAmerican icountries 

iwill inot iaffect ienvironmental iquality. iThe iopposite iis itrue iwhere iany idegree iof 

ipollution iin ithe icountries ialso iwill inot ihave ia imajor iimpact ion itourist iarrivals. iIn ithe 

ilong irun, ihowever, iit iis idiscovered ithat iincreased itourist iarrivals ican icause ithe idecrease 

iof iCO2 iemission, iwhile istimulating ieconomic iactivity. iHence, iamong ithe ipolicies 

irecommended iby ithis ipaper iwas ito iexpand ithe itourism iindustry iin ithe iregion ias iit iis iable 

ito icontribute ito ienhanced ienvironmental iquality. 

2.3.3 Foreign iDirect iInvestment 

 The itheoretical iframework iused iin ithis istudy iis ithe iEnvironment iKuznets iCurve 

i(EKC) iwhich iexplains iboth ithe inegative iand ipositive irelationship ibetween iFDI iand 

iCO2 iemission. iIn ithe ilong irun, ia i1% iincrease iin iFDI ileads ito ia i0.065% idecrease iin iCO2 

iemission idue ito ithe iinflux iof igood iFDI ifor ithe ienvironment iwhich ireduces ipollution 
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i(Tang i& iTan, i2015). iThe igood iFDI iincludes itransferring itechnologies iwhich iare 

ienvironmental-friendly iand ialso iproduction itechniques ifrom imore ideveloped icountries 

ito ithe ileast ideveloped icountries ior ideveloping icountries. 

 In ia istudy idone iamong iCentral iand iSouth iAmerican icountries, iit iis iseen ithat ireal 

iGDP iand itrade iare itwo imajor idrivers iin iincreasing iCO2 iemission i(Jebli, iYoussef, i& 

iApergis, i2014). iHowever, ishort-run icausality iin iboth idirections iis iabsent iwhich imeans 

ithat ino iamount iof itrade iwould iincrease iCO2 iemission iin ithis iregion iand itrade iactivities 

iwill inot ibe isignificantly iimpacted iby ithe idegree iof ipollution ias iwell iin ithe ishort-run. 

2.4 Concluding iRemarks 

The irelationship ibetween iCO2 i iemission iwith ieconomic igrowth, itourist iarrival 

iand iFDI ihave ibeen idone iby imany iresearches iover ithe ipast ifew idecades. iDifferent 

iresults ihad ibeen ifound ifor idifferent icountries iincluding iEuropean icountries, iAsian 

icountries iand imany imore. iTherefore, iit iis iinteresting ito iknow ithe iresults ifor iIndia iin ithis 

istudy. i 

Alam i(2019) ifound ithat ithere iis ia ilong irun irelationship ibetween iGDP iper icapita  

iand iCO2 iemission ihowever iit iis ifound ithat iGDP iper icapita iis inegatively irelated ito iCO2 

iemission. iNain, iAhmad, i& iKamaiah i(2015) iin itheir istudy ifound ithat ithere iis ia ilong irun 

irelationship ifound ibetween iGDP iand iCO2 iemission iexamine iusing ithe iARDL iBound 

iTest iapproach. iBesides, istudy iby iMakarabbi, iGururaj, iKhed, iG., i& iJamaludheen 

i(2017) ifound ithat iGDP iper icapita iis ipositively irelated ito iCO2 iemissiosn ihowever  

isquared iof iGDP iper icapita iis ifound inegatively irelated ito iCO2 iemission iruling ithat ithere 

iis ino iexistence iof iEKC iin iIndia icontext. i iGhosh iS. i(2010) ifails ito iestablish ilong-run 
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iequilibrium irelationship iand ilong-term icausality ibetween icarbon iemission iand 

ieconomic igrowth; ihowever, ithere iexists ia ibi-directional ishort irun icausality ibetween ithe 

itwo. i 

Study iconducted iby iMakarabbi, iGururaj, iKhed, iG., i& iJamaludheen i(2017) iand 

iAcharyya i(2009) ifound ithat ithere iis ia ilong irun irelatisonship iexist ibetween iFDI iand iCO2 

iemission iand iis ipositively irelated ito iCO2 iemission iin ithe ilong irun. i iMuthusamy i& iRani 

i(2019) ialso ifind ithat ithere iis ipositive ilong irun irelationship iexist iamong iFdi iand iCO2 

iemission iand iis ipositively irelated iin icase iof iIndia. iFrom iGranger iCausality itest, ithe 

istudy iindicating ithe ipresence iof iunidirectional icausality iamong iFDI iand iCO2 iemission.  

iIn ithe iother ihand, istudy iby iJungho i& iKoo i(2009) ifind ithat iFDI ido inot ihave ia ilong irun 

irelationship iwith iCO2 iand iis inegatively irelated. iHowever, iFDI iis iseems ito ionly ihave ia 

ishort-run ilinkage iwith ithe iCO2 iemission. 

Al-Mulali, iFereidouni, i& iMohammed i(2014) iand iZhang i& iLiu i(2019)found ifrom 

ithe ico-integration iregression isuggest ithat itourim ihas ia ipositive ilong irun irelationship 

ilinkage iwith ithe iCO2 iemission. iThe iGranger iCausality itest ialso ireveals ithat itourim iis 

ithe imajor ifactor iof ithe iincreasing iin ithe ilevel iof iCO2 iemission iin ithe icontext iof iIndia. 

iShakouri, iYazdi, i& iGhorchebigi i(2017) iin itheir istudy ialso ifound ithat itourism iarrival 

ihave isignificant ipositive iimpact ion ithe iCO2 iemission ilevels iin ithe ilong irun. iThe iresults 

iof iGranger iCausality itest ifrom ithat istudy ialso ireveals ithat, ithere iis iunidirectional 

icausality ifrom itourism iarrival iand iCO2 iemission.   
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Table 2 1: Summary of Literature of Review 

Author Country Methodology Findings 

Acaravci, 

iA., i& 

iOzturk, iI. 

i(2010) 

Europe ▪ Panel iUnit 

iRoot iTest 

▪ ARDL 

iBound iTest 

▪ Granger 

iCausality 

iTest 

▪ CUSUM i& 

iCUSUMQ 

iTest 

▪ An iincrease iin ienergy 

iconsumption iresults iin ian 

iincrease iin iemission. 

▪ As iReal iGDP iper icapita 

iincreases, icarbon iemission iper  

icapita iincreases ias iwell iuntil 

isome ithreshold ilevel iof iReal 

iGDP iper icapita iis ireached iafter 

iwhich icarbon iemission iper icapita 

ibegin ito idecline 

▪ Any iincrease iin iReal iGDP iper 

icapita ireduce ithe icarbon 

iemission iper icapita iin iDenmark 

iand iItaly. 

Acharyya 

i(2009) 

India ▪ Unit iRoot 

iTest 

▪ Johansen-

Juselius 

iCointegrati

on iTest 

▪ Granger 

iCausality 

iTest 

▪ VECM 

▪ The icointegration ianalysis ishows 

ithat iFDI iinflow iin iIndia idid ihave 

ia ipositive, ibut imarginal, ilong irun 

iimpact ion iGDP igrowth. i 

▪ The ipollution iheaven ihypothesis  

imay inot ibe ia iplausible iargument 

ifor ithe iupsurge iin iFDI iinflow iin 

ithe i1990s, isuch iinflows idid ihave 

ia iquite ilarge ipositive iimpact ion 

ithe iCO2 iemission ithrough ioutput 

igrowth. 

Alam 

i(2019) 

India ▪ ADF iUnit 

iRoot iTest 

▪ Johansen 

iCointegrati

on iTest 

▪ VECM iTest 

▪ The istudy ishows ithat ithere iis ia 

ilong irun irelationship iamong 

iCO2 iemission iwith iGDP iper 

icapita iand iindustrial ivalue iadded. 

▪ GDP iper icapita iis ifound ito ibe 

inegatively irelated ito ithe iCO2  

iemission. i 

Ali, iR., 

iBakhsh, iK., 

i& iYasin, iM. 

iA. i(2019) 

Pakistan ▪ Unit iRoot 

iTest 

▪ ARDL 

iBound iTest 

▪ CUSUM i& 

iCUSUMQ 

iTest 

▪ The istudy ishows ithat iin ithe ilong-

run, iurbanization itriggers icarbon 

iemission iand ideteriorates 

ienvironment iin iPakistan. 

▪ This istudy ialso ishows ithat ithere 

iis iunidirectional ishort irun 

icausality ifrom iurbanization ito 

iCO2 iemission. 

▪ GDP iper icapita iis iinsignificant 

iwhich ishows ino icontribution ito 

ithe ienvironment idegradation iin 

iPakistan. 
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Author Country Methodology Findings 

Al-Mulali, 

iFereidouni, 

i& 

iMohammed 

i(2014) 

Africa, 

iMiddle 

iEast, 

iAmerica

n, iAsia i& 

iPacific, 

iEurope 

▪ Panel iUnit 

iRoot itest 

▪ Panel 

iCointegrati

on itest 

▪ Panel 

igranger 

iCausality 

iTest 

▪ The iresults iin igeneral ishow 

ithat itourism ihave ia isignificant  

iimpact ion ithe iCO2 iemission iin 

iall ithe iselected icountries iwith 

ithe iexception iof ithe iEuropean 

icountries. i 

▪ The iinsignificant iimpact iof 

itourism ion iCO2 iemission iin 

ithe iEuropean icountries iis idue 

ito ithe istrict ienvironmental 

iregulations. 

Al-Mulali, 

iU., 

iFereidouni, 

iH. iG., i& 

iMohammed

, iA. iH. 

i(2015) 

Africa, 

iMiddle 

iEast, 

iAmerica

ns, iAsia 

i& iPacific 

i& 

iEurope 

▪ Unit iRoot 

iTest 

▪ Cointegrati

on iTest 

▪ Granger 

iCausality 

iTest 

▪ FOMLS 

▪ Tourism iarrivals, ienergy 

iconsumption, ieconomic 

iactivities iand iurbanization ihave ia 

ipositive ilong-run irelationship 

iwith icarbon idioxide iemission 

ifrom itransportation ionly iin 

icountries ifrom iAfrica, iAsia 

iPacific, iAmericas iand ithe iMiddle 

iEast. iTOR ihas ino isignificant  

ilong-run irelationship iwith iTCO2 

iin iEurope idue ito istrong 

ienvironmental iregulations iin ithe 

itransportation iindustry. 

Amzath, iA., 

i& iZhao, iL. 

i(2014) 

Maldives ▪ Unit iRoot 

iTest 

▪ Correlation 

iTest 

▪ Tourism idevelopment 

icontributes ienormously ito ithe 

iincrease iin iCO2. iHigh igrowth 

irate iin itourism ihave iincreased 

inational ireceipts iand iCO2 

iemission iin ithe ipast ithree 

idecades. 

Ang i(2008) Malaysia ▪ Unit iRoot 

iTest 

▪ Johansen 

iCointegrati

on iTest 

▪ Cointegrati

ng iVector 

▪ Causality 

iTest 

▪ Multivariat

e iVECM 

▪ There iis ia ilong irun irelationship 

ibetween iCO2 iemission iand 

ienergy iconsumption 

▪ Increase iin ithe ipollution ileads ito 

iincrease iin ithe ieconomic igrowth 

iin iMalaysia 
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Azam, iM., 

iAlam, iM. 

iM., i& 

iHafeez, iH. 

iM. i(2018) 

Malaysia 

i& 

iSingapor

e 

▪ Unit iRoot 

iTest 

▪ Cointegrati

on iTest 

▪ CUSUM i& 

iCUSUMQ 

iTest 

▪ Granger 

iCausality 

iTest 

▪ The iresults iof ithis istudy ialso 

ireveal ithat ithere iare 

icausalities iin itwo iways 

ibetween iCO2 iemission iand 

iincome, iand ibetween 

iVietnam's iFDI iand iCO2 

iemission. i 

▪ Additionally, ienergy 

iconsumption iis ifound iat 

iGranger idue ito ishort- iand 

ilong-run iCO2 iemission. i 

▪ The ikey ideterminants iof 

iCO2 iemission iin iVietnam 

iinclude ienergy 

iconsumption, iFDI, iand 

iincome. 

Balogh, iJ. 

iM., i& 

iJámbor, iA. 

i(2017) 

168 

iCountrie

s 

▪ Panel iUnit 

iRoot iTest 

▪ Panel 

iCointegrati

on iTest 

▪ Regression iresults iwere 

ipositive iand isignificant ifor iper 

icapita iGDP iand inegative ifor 

iper icapita isquared iGDP. 

Basarir, iC., 

i& iCakir, iY. 

iN. i(2015) 

Turkey, 

iFrance, 

iItaly, 

iSpain i& 

iGreece 

▪ Panel iUnit 

iRoot iTest 

▪ Panel 

iCointegrati

on iTest 

▪ FMOLS 

▪ There iis ia ione-sided irelationship 

iis idetected ifrom ifinancial 

idevelopment ito ienergy 

iconsumption iand ito iCO2 ilevels. 

▪ This istudy ialso ishows ithat itourist 

ivariable ieffects iCO2 iand ienergy 

iemission 

Ben iJebli, 

iM., iBen 

iYoussef, iS., 

i& iApergis, 

iN. i(2019) 

African 

iCountrie

s 

▪ Unit iRoot 

iTest 

▪ Cointegrati

on iTest 

▪ FOMLS 

▪ DOLS 

▪ Real iGDP iand icommerce iare ithe 

itwo imain idrivers ifor iincreasing 

iCO2 iemission. i 

▪ The iimpact ion iCO2 iemission iof  

iboth irenewable ienergy 

iconsumption iand ithe inumber iof 

itourist iarrivals iis inegative iand 

ican icontribute ito ilong-term 

ipollution ireduction. 

▪ Short icausality ilinks ibetween 

iCO2 iemission iand ieconomic  

igrowth, iwhich imeans ithat 

iincreases iin ieconomic igrowth iare 

inot iexpected ito ihave iany iimpact 

ion ithe iquality iof ithe 

ienvironment, iwhile iincreases iin 

ithe ishare iof ipollution icannot 

iaffect ithe idevelopment iof 

ieconomic iactivities. 
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Dogan, iE., i& 

iAslan, iA. 

i(2017) 

Europea

n iUnion 

iCountrie

s 

▪ Panel iUnit 

iRoot iTest 

▪ LM 

iBootstrap 

iTest 

▪ FMOLS 

▪ OLS 

▪ DOLS 

▪ There iis inegative iimpact iof 

ieconomic igrowth ion ithe iCO2 

iemission. 

▪ Increases iin ienergy iconsumption 

ilead ito ienvironmental 

idegradation. 

▪ Tourism isector iis inot ia iconcern 

ifor ienvironmental ipollution iin 

ithe isample icountries iinstead 

iincreases iin itourist iarrival ireduce 

ithe ilevel iof iCO2 iemission. 

Du, iWei, i& 

iCai i(2012) 

China ▪ Provincial 

ipanel idata 

ianalysis 

▪ Economic idevelopment, 

itechnology iprogress i& iindustry 

istructure iare ithe imost iimportant 

ifactors iaffecting iCO2 iemission. 

▪ Impacts iof ienergy iconsumption 

istructure, itrade iopenness iand 

iurbanization ilevel iare inegligible. 

▪ Inverted iU-shaped irelationship 

ibetween iCO2 iemission iand 

ieconomic idevelopment ilevel iis 

inot istrongly isupported iby ithe 

iestimation iresults. 

Durbarry, 

iR., i& 

iSeetanah, 

iB.(2014) 

Mauritus ▪ Unit iRoot 

iTest 

▪ Cointegrati

on iTest 

▪ ARDL 

iBound iTest 

▪ 1% iincrease iin itourist iarrival 

iresult iin i0.8% iincrease iin iCO2 

iemission. i 

▪ Number iof ivehicles ion iroad iand 

iinvestment icontributes ito 

ipollution. iPopulation iincrease 

ialso icontribute ito iincrease iin 

iCO2 iemission. i i 

Farhani, iS., 

i& iOzturk, iI. 

i(2015) 

Tunisian ▪ Panel iUnit 

iRoot iTest 

▪ ARDL 

iBound iTest 

▪ Granger 

iCausality 

iTest 

▪ VECM iTest 

▪ Diagnostic 

iChecking 

▪ ARDL iTests ishow ithat ithere iis ia 

ilong irun irelationship ibetween 

ithe ivariables. 

▪ Tunisia idoes inot isupport ithe iEKC 

ihypothesis ias ithe iCO2 iemission 

iinitially iincrease iwith iReal iGDP 

iand istill iincrease iwithout 

ireaching ithe ithreshold 

Ghosh iS. i, 

i(2010) 

India ▪ Unit iRoot 

iTest 

▪ ARDL 

iBound iTest 

▪ Johansen-

Juselius 

▪ The istudy ifails ito iestablish 

ilong-run iequilibrium 

irelationship iand ilong-term 

icausality ibetween icarbon 

iemission iand ieconomic 

igrowth. 
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Author Country Methodology Findings 

iCointegrati

on iTest 

▪ Granger 

iCausality 

iTest 

▪ Generalize

d iVariance 

iDecomposi

tion iTest 

▪ CUSUM i& 

iCUSUMQ 

iTest 

▪ However, ithere iexists ia ibi-

directional ishort irun icausality 

ibetween ithe itwo. i 

▪ There iis iunidirectional ishort-

run icausality irunning ifrom 

ieconomic igrowth ito ienergy 

isupply iand ienergy isupply ito 

icarbon iemission 

Haseeb, 

iXia, 

iDanish, 

iBaloch, i& 

iAbbas i 

i(2018) 

Brazil, 

iIndia, 

iRussian, 

iChina, 

iSouth 

iAfrica 

▪ LM iTest 

▪ CIPS iand 

iCADF iunit 

iroot itest 

▪ Wester 

iLund 

iCointegrati

on itest, 

▪  iDynamic 

iseemingly 

iunrelated 

iregression 

i(DSUR) 

▪ Dumitrescu

-Hurlin 

iGranger 

icausality 

itest ishow 

▪ Energy iconsumption iand 

ifinancial idevelopment 

icontribute ito ithe icarbon idioxide 

iemission iwhereas iglobalization 

iand iurbanization ihave inegative 

ibut iinsignificant irelationship 

iwith icarbon idioxide iemission. 

▪ Supports ithe iEKC ihypothesis iin 

iBRICS ieconomies. 

▪ Bidirectional icausality iexists 

iamong ienergy iconsumption, 

ifinancial idevelopment, 

ieconomic igrowth iand isquare iof 

iGDP iwith icarbon idioxide 

iemission iwhereas iglobalization 

iand iurbanization ihave 

iunidirectional irelationship iwith 

icarbon idioxide iemission 

Jungho i& 

iKoo i(2009) 

India i& 

iChina 

▪ Unit iRoot 

iTest 

▪ ARDL 

iBound iTest 

▪ Cointegrati

on iTest 

▪ Granger 

iCausality 

iTest 

▪ This istudy ifound ia isignificant 

ipositive irelationship ibetween 

iCO2 iemission iand iFDI ifor 

iChina iin iboth ithe ishort- iand 

ilong-run. 

▪ For iIndia, ion ithe iother ihand, 

ithe iinflow iof iFDI iis ifound ito 

ihave ia idetrimental ieffect ion ithe 

ienvironment iin ithe ishort-run 

ibut ihas ilittle iimpact iin ithe 

ilong-run. 

Katircioglu, 

iS. iT., 

iFeridun, 

iM., i& 

iKilinc, iC. 

i(2014) 

Cyprus ▪ Unit iRoot 

iTest 

▪ ARDL 

iBound iTest 

▪ Tourism iarrivals ihave ia ipositive 

iand istatistically isignificant 

iimpact ion iCO2 iemission iand 

ienergy iconsumption. 

▪ Increases iin ienergy 

iconsumption inot ionly iresult iin 
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▪ Granger 

iCausality 

iTest 

ieconomic igrowth ibut ialso 

iresult iin igrowth iin ithe inumber 

iof iinternational itourist iarrivals 

▪ A ichange iin itourism istimulates 

ichanges iin icarbon idioxide 

iemission iand ienergy 

iconsumption. 

Lee, iJ., iW., 

i& 

iBrahmasren

e, iT. i(2013) 

Malaysia ▪ Panel iUnit 

iRoot 

▪ Panel 

iCointegrati

on i 

▪ Granger 

iCausality 

iTest 

▪ CUSUM i& 

iCUSUM iQ 

iTest 

▪ This istudy ishows ithat ithere iis 

iinverted iU-shaped irelationship 

ibetween iCO2 iemission iand 

iurbanization iin ithe ilong irun. 

▪ Based ion ithis istudy, iit iimplies 

ithat ithe irapid iurbanization iin 

iMalaysia iled ian iincrease ienergy 

idemand iwhich idominated iby 

ifossil ifuels. 

Liu, iJ., 

iFeng, iT., i& 

iYang, iX. 

i(2014) 

Chengdu ▪ Methods 

iintroduced 

iby iIPCC 

iReport 

▪ Indirect ienergy irequirements iand 

iindirect iCO2 iemission idominate 

ioverall ienergy iconsumption iand 

ioverall iCO2 iemission, iwith ian 

ioverwhelming i90%. i 

▪ Transportation iis ithe ibiggest 

icontributor ito itourism iindustry's 

ienergy iconsumption iand icarbon 

iemission. iTransportation iand 

ishopping itend ito ibe iof irelative 

iimportance, iwhile ifood iand 

ientertainment itend ito idecrease 

Makarabbi, 

iGururaj, 

iKhed, iG., i& 

iJamaludhee

n, i(2017) 

India ▪ Unit iRoot 

iTest 

▪ ARDL 

iBound iTest 

▪ Granger 

iCausality 

iTest 

▪ VECM i 

▪ OLS 

iEstimation 

▪ The iresults iindicate ithe iexistence 

iof ilong irun irelationship ibetween 

iCO2 iemission iper icapita, iGDP 

iper icapita, iFDI iinflows iand 

ienergy iconsumption iper icapita. 

▪ Existence iof ibi-directional 

icausality ibetween iCO2 iemission  

iper icapita iand iFDI, iCO2 

iemission iper icapita iand ienergy 

iconsumption. 

▪ EKC ihypothesis i(inverted iU-

shaped icurve idoes inot iexist  

ibetween iGDP iper icapita iand 

iCO2 iemission iper icapita iin 

iIndia's icontext. 
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Muthusamy 

i& iRani 

i(2019) 

India ▪ Unit iRoot 

iTest 

▪ ARDL 

iBound iTest 

▪ OLS 

iEstimation 

▪ Cointegrati

on iTest 

▪ Granger 

iCausality 

iTest 

▪ Ordinary iLeast iSquare iMethod 

isuggests ithat ithere iis ia ipositive 

irelationship ibetween iforeign 

idirect iinvestment i(FDI) iand 

ienvironment i(CO2) iand iGDP. 

▪ The istudy ialso ifound ithat ithere iis 

ia ilong irun irelationship iamong 

ieconomic igrowth iand i iCO2  

iemission iwith iFDI. 

▪ Granger iCausality ifound ithat 

ithere iis iuni-directional ilink 

ibetween ieconomic igrowth iand 

iCO2 iemission itowards iFDI. i 

Nain, 

iAhmad, i& 

iKamaiah, 

i(2015) 

India ▪ ADF iUnit 

iRoot iTest 

▪ DF-GLS 

iUnit iRoot 

iTest 

▪ KPSS iUnit 

iRoot iTest 

▪ ARDL 

iBound iTest 

▪ Johansen 

iMultivariat

e 

iCointegrati

on itest 

▪ Granger 

iCausality 

iTest 

▪ MWALD 

iTest 

▪  

▪ The iautoregressive idistributed 

ilag ibounds itest ireveals ithat ithere 

iis ia ilong-run irelationship iamong 

ithe ivariables iconcerned iat iboth 

iaggregate iand idisaggregate 

ilevels. i 

▪ The iToda–Yamamoto icausality 

itests, ihowever, ireveal ithat ithe 

ilong-run ias iwell ishort-run icausal  

irelationship iamong ithe ivariables 

iis inot iuniform iacross isectors. i 

▪ The iweight iof ievidences iof ithe 

istudy iindicates ithat ithere iis ishort-

run icausality ifrom ielectricity 

iconsumption ito ieconomic 

igrowth, iand ito iCO2 iemission 

Nepal, iR., 

iIndra ial 

iIrsyad, iM., 

i& iNepal, iS. 

iK. i(2019) 

Nepal ▪ Unit iRoot 

iTest 

▪ ARDL 

iBound iTest 

▪ CUSUM i& 

iCUSUMQ 

iTest 

▪ Granger 

iCausality 

iTest 

▪ The iresults iprovide istrong 

ievidence iof ia itourism isector 

idriven iby ithe ieconomy, iwhere 

iexpansion iof ieconomic ioutput 

ileads ito iexpansion iof itourist 

iarrivals. 

▪  iIn iturn, imore itourist iarrivals 

igenerate ipositive iimpacts ion ithe 

iformation iof igross icapital. 

iEnergy iconsumption ihas ia 

inegative ieffect ion itourist iarrivals, 

icalling ifor imore iattention ito 

iimprove ienergy iefficiency iand 

idiversity. 
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Ozturk, iI. 

i(2015) 

Develop

ed iand 

iDevelopi

ng 

iCountrie

s 

▪ Correlation 

iMatrix 

▪ Panel iUnit 

iRoot 

▪ Panel 

iCointegrati

on iTest 

▪ VAR 

iModel 

▪ FMOLS 

▪ OLS 

▪ DOLS 

▪ Health iexpenditure iincreases 

itourist ireceipts i(Medical 

itourism) 

▪ Increase iin iCO2 iemission 

iincreases itourist iarrival 

i(Ecotourism) 

▪ Insufficient ienergy ibase 

idecreases iinternational itourists’ 

iarrivals. i(Renewable ienergy 

isources) 

Paramati, iS. 

iR., iAlam, 

iM. iS., i& 

iChen, iC.-F. 

i(2016) 

Develop

ed i& 

iDevelopi

ng 

iCountrie

s 

▪ Panel iUnit 

iRoot iTest 

▪ Panel 

iCointegrati

on iTest 

▪ Granger 

iCausality 

iTest 

▪ Environmental iKuznets’s iCurve 

i(EKC) idoes inot inecessarily iexist 

iacross ideveloped iand ideveloping 

icountries. 

▪ Developed icountries ishow ithat 

itourism ihas ia iimportant irole iin 

istimulating ieconomic igrowth 

ialthough iit iincreases iCO2 

iemission. 

Puzon 

i(2012) 

8 iEast 

iAsia 

icountries 

▪ Hausm

an itest 

▪ Serial 

icorrelat

ion iand 

iheteros

kedasti

city 

▪  iFully 

icorrect

ed 

imodel 

▪ The iinverted iU ishaped iEKC idoes 

iexist. 

▪ The ieconomic iand idemographic 

ivariables icontribute ito 

ienvironmental idegradation. 

▪ GDP iper icapita, iGDP iper icapita-

squared, imanufacturing 

iintensity, ienergy iefficiency, 

ipopulation igrowth iand idebt 

ishare iin iGDP iare ithe ipossible 

ideterminants ifor iper icapita iCO2 

iemission. 

Robaina-

Alves, iM., 

iMoutinho, 

iV., i& iCosta, 

iR. i(2016) 

Portugal ▪ Logarithmi

c iMean 

iDivisia 

iIndex 

▪ Tour ioperators i& itravel iagencies' 

isubsector iemission iare istrongly 

iinfluenced iby ithe ieffect iof 

itourism iactivity, iwhich iis 

iresponsible ifor ireducing 

iemission iin ithis isubsector,  

iwhereas ithe ienergy imix ihas ihad ia 

ipositive iimpact. 

▪ Tourism iactivity iin iTransport iis 

ian iimportant ieffect, ibut ithe ieffect 

iof ienergy iintensity ihas ihad ia 

istronger iimpact ion iemission 

ireduction i, iespecially isince i2006. 
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Shakouri, 

iYazdi, i& 

iGhorchebig

i i(2017) 

Asia 

iPacific i 

▪ Panel iUnit 

iRoot iTest 

▪ Panel 

iGMM 

▪ Panel 

iGranger 

iCausality 

iTest 

▪ Tourist iarrivals ihave 

isignificant ipositive ieffects ion 

icarbon idioxide iemission ilevels 

iin ilong-run. 

▪ The iresults iof ithe iGranger 

icausality itest ithat 

iunidirectional icausality ifrom 

ienergy iconsumption ito 

itourism iarrivals iand 

iunidirectional icausality ifrom 

iCO2 iemission ito itourism 

iarrivals ifor iAsia-Pacific 

icountries. 

Solarin, iS. 

iA. i(2014) 

Malaysia 

 

▪ Unit iRoot 

iTest 

▪ ARDL 

iBound iTest 

▪ Granger 

iCausality 

iTest 

▪ A ipositive ilong-run 

iunidirectional icausality iof 

iGranger iflowing ifrom itourist 

iarrivals ito iMalaysian ipollutant 

iemission. i 

▪ The isign iof ia icoefficient iof 

itourism iis ipositive iand 

istatistically isignificant, ishowing 

ithat ihigher igrowth iin itourism 

iincreases ithe icountry's ipollution. 

Ubaidillah, 

iN. iZ. i(2012) 

Malaysia ▪ Unit iRoot 

iTest 

▪ VECM iTest 

▪ All ithe ivariables iare isignificant  

iwhereby iRGDP ihas ia ipositive 

ieffect ion iTOUR iwhile iCO ihas ia 

inegative ieffect ion iTOUR. 

Wang, iM., 

iC., i& iWang, 

iC., iS. i(2018) 

OECD 

iCountrie

s 

▪ Panel iUnit 

iRoot iTest 

▪ Panel 

iCointegrati

on iTest 

▪ Hausman 

iTest 

▪ ARCH iTest 

▪ The iimprovement iof ienergy iuse 

iefficiency ireduces iCO2 iemission 

iand ihelps itourism idevelopment 

ito idecrease iCO2 iemission. 

▪ Renewable iEnergy 

iconsumptions ihas ia isignificance  

iinfluence ion ireducing iCO2 

iemission, ibut iit idoes inot ihelp 

itourism ito ireduce iCO2 iemission 

Yazdi, iS. 

iK., 

iShakouri, 

iB., 

iKhanalizad

eh, iB. 

i(2019) 

Iran ▪ Unit iRoot 

iTest 

▪ VECM iTest 

▪ Granger 

iCausality 

iTest 

▪ Real iGDP iand itourist iarrivals 

imain idrivers iin iincreasing iCO2 

iemission. i 

▪ Increase iin ienergy iconsumption 

ialso iincreases iCO2 iemission. 

iCoefficient iof itrade iopenness ion 

iCO2 iemission iis inegative. i1% 

iincrease iin itrade iopenness 

idecreases iemission iby i0.18%. 
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Author Country Methodology Findings 

Yorucu, iV. 

i(2015) 

Turkey ▪ Unit iRoot 

iTest 

▪ ARDL 

iBound iTest 

▪ Granger 

iCausality 

iTest 

▪ Rapid itourism idevelopment iin 

iTurkey ihas itriggered iCO2 

iemission 

Zaman, iK., 

iMoemen, 

iM. iA., i& 

iIslam, iT. 

i(2019) 

Albania, 

iArmenia

, 

iAzerbaij

an, 

Belarus, 

iBosnia, 

iHerzego

vina, 

iCroatia, 

iGeorgia, 

Kazakhst

an, 

Kyrgyz, 

iRepublic 

Russian, 

iUkraine 

▪ Correlation 

iMatrix 

▪ Panel iFixed 

iEffect 

iRegression, 

i 
▪ Panel 

iCausality 

iTest i 

▪ Panel 

iVariance 

iDecomposi

tion 

iTechnique. 

▪ GDP iper icapita iand iurban 

ipopulation iincreases iCO2 

iemission 

▪ Tourism itransportation 

iindicators iall ihave ian iindirect 

irelationship iCO2 iemission 

▪ Energy idemand, iFDI itrade 

iopenness iand iurban ipopulation 

ihave ia inegative icorrelation iwith 

ithe iGDP iper icapita, iwhile 

itourism itransportation 

iexpenditures iincreases iGDP iper 

icapita isignificantly 

Zhang, iS., i& 

iLiu, iX. 

i(2019) 

Asian 

iCountrie

s 

▪ Panel iUnit 

iRoot iTest 

▪ Panel 

iCointegrati

on iTest 

▪ Positive iimpact iof itourism ion 

iemission iis ifound iin iIndonesia, 

iKorea, iand iRussia, iwhile 

inegative iimpact iin ithe 

iPhilippines 

▪ Only iunidirectional icausality 

ifrom iGDP iand itourism ito 

iemission, iand ino icausality 

ibetween ienergy iand iemission,  

ireveal ithat iemission ican ibe 

icontrolled iby isustainable itourism 

iand ieconomy. 
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CHAPTER 3 

METHODOLOGY 

 

3.1 Introduction 

 The main purpose of this study is to develop an understanding of the relationship 

between carbon dioxide emission and tourist arrival in India between year 1981 until 

2017. This chapter has been divided into five parts. The introduction of this chapter 

will be discussed in section 3.1, whereas the empirical model of this study will be 

reviewed in section 3.2. Meanwhile, the third and fourth section of this paper will be 

dealing with the data descriptions and methodology used in this research paper. The 

final parts of this chapter will be the conclusion and a brief summary of this chapter. 

3.2 Empirical Model 

 To investigate the relationship of Gross Domestic Product, tourist arrival and 

Foreign Direct Investment on carbon dioxide emission, the following function is 

employed:  

CO₂ = f (GDP, TA, FDI)                                                                                         (3.1) 

The function also can be written into an econometric model:  

CO2𝑡 = 𝛽𝑜 + 𝛽1𝐿𝐺𝐷𝑃𝑡 + 𝛽2𝐿𝑇𝐴𝑡 + 𝛽3𝐹𝐷𝐼𝑡 + 휀𝑡                                       (3.2) 
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where,  CO2𝑡 = the logarithmic rate of carbon dioxide emission in t𝑡ℎ yearly; 

  𝐿𝐺𝐷𝑃𝑡 = the logarithmic price of gross domestic product in t𝑡ℎ yearly; 

  𝐿𝑇𝐴𝑡= the logarithmic number of tourist arrival in t𝑡ℎ yearly; 

  𝐿𝐹𝐷𝐼𝑡= the logarithmic price of foreign direct investment in t𝑡ℎ yearly; 

  𝛽𝑜= the constant terms; 

  𝛽1, 𝛽2, and 𝛽3= the coefficient to measure the impact of CO2 emission; 

  휀𝑡= the stochastic term.  

 The coefficient of 𝛽𝑜  is expected to be positive as the rate of carbon dioxide 

emission is always in positive values. The coefficients of 𝛽1 and 𝛽2 is also expected to 

be in positive values as increase in gross domestic product and tourist arrival will leads 

to increase in the CO2 emission. This is caused by the increase in production of the 

country has resulted in increase of greenhouse gases emission. Besides, increase in the 

number of tourist arrival has always been associated with the increase of number of 

transportations that actually also lead to increase in the carbon dioxide gas emission 

to the country.  Last but not least, the coefficient of 𝛽3 is expected to be in the positive 

values too, this is the result of increasing in the economic activity in the country which 

leads to the damage to the environment quality, increasing the natural disaster as well 

as increasing the air pollution. 
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3.3 Data Description 

 The time period that will be used in this study is from year 1981 until 2017 a 

total of 37 observations. The reason of considering of this time period is because of 

the data availability. 

Table 3. 1: Features of the Variables 
 

3.4 Methodology 

3.4.1 Augmented-Dickey Fuller (ADF) Test 

The presence of unit roots which compromise the auxiliary regression as shown 

in equation 3.3 and 3.4 can be tested using the Augmented-Dickey Fuller Test. The 

test stipulates the serial correlation by including the lagged ∆𝑦𝑡 term. 

  ∆𝑦𝑡 = 𝛽1 + 𝛽2t + 𝜋𝑦𝑡−1 + ∑ 𝑦𝑗
𝑘
𝑗=1 ∆𝑦𝑡−𝑗 + 𝑢1𝑡                                          (3.3) 

Variables Symbol Measurements Sources 

Carbon Dioxide 

Emission 

CO₂ Total Carbon Dioxide Emission of 

Fossil Fuel Use and Industrial 

Processes 

World 

Bank Data 

Gross Domestic 

Product 

GDP 
Constant 2010 US$ 

Tourist Arrival TA Per Person 

Foreign Direct 

Investments 
FDI BoP, current US$) 
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∆𝑦𝑡 = 𝛽1 + 𝜋𝑦𝑡−1 +  ∑ 𝑦𝑗
𝑘
𝑗=1 ∆𝑦𝑡−𝑗 + 𝑢2𝑡                                                   (3.4) 

where, 𝛽1, 𝛽2, 𝜋 𝑎𝑛𝑑 𝑦 = the parameters to be estimated; 

∆𝑦𝑡−𝑗 = the first differences with j lags; and  

𝑢𝑖𝑡 = the error term in the regression 

The null hypothesis of this test state that, the variables is has unit root or in other 

words it is non-stationary. Meanwhile, the alternative hypothesis state that, the 

variable has no unit root, or it is stationary. The null and alternative hypothesis of this 

test can be stated as below: 

𝐻0 ∶  𝛽 = 0 (𝑦𝑡 consist of a unit root or 𝑦𝑡is non − stationary) 

𝐻𝑎 : 𝛽 < 0 (𝑦𝑡 do not consist of a unit root or 𝑦𝑡is stationary) 

The t-statistics was used to identify the stationarity of the variables by using the 

optimum lag length which is determined by the Akaike Information Criterion (AIC). 

The significance of the variables is based on the 1%, 5% and 10% value of the 

significance level. If the t-statistic is larger than the critical value, hence, reject the null 

hypothesis and the variables is concluded as  significance. However, if the t-statistic 

is smaller than the critical value, hence, do not reject the null hypothesis and the 

variables will be concluded as not-significance. 
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3.4.2 Phillips-Perron Test 

 Phillip-Perron test administer a semi-parametric test of the unit root hypothesis 

for a single time series. This test tries to correct the effect of residual serial correlation 

in a simple Dickey-Fuller regression by using the non-parametric estimates of the 

long-run variance. This test can be written as below;  

𝑋𝑡 =  𝛼𝑂 +  𝛽𝑋𝑡−1 + 𝑢𝑡                                                                                          (3.5) 

where,   𝑋𝑡= time series represented as 𝑢𝑡defined as the innovation term; 

    t = number of observations. 

The null hypothesis of this test can be written as below; 

𝐻0 : 𝛽 = 0 (𝑋𝑡 consist of a unit root or 𝑋𝑡is non − stationary) 

𝐻𝑎: 𝛽 < 1 (𝑋𝑡 do not consist of a unit root or 𝑋𝑡is stationary) 

The significance of the variables is selected based on critical value in 1%,5% and 10% 

significance level. If the t-statistic is larger than the critical value, hence reject the null 

hypothesis. Therefore, the variable is significance. However, if t-statistics is smaller 

than the critical value, hence do not reject the null hypothesis. Therefore, the variable 

is  not significance. 
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3.4.3 Johansen Cointegration Test 

Johansen Cointegration Test is used to identify the long-run relationship 

between the dependent variables and the macro independent variables of the research 

model. Johansen cointegration test regression can be referred as below equation:  

∆𝑋𝑡 =  𝑟1∆𝑋𝑡−1 + 𝑟2∆𝑋𝑡−2 +⋯+ 𝑟𝑘∆𝑋𝑡−𝑘+1 + 𝜋𝑋𝑡−𝑗=1 + 𝜇 + 𝜃𝐷𝑡 + 휀𝑡       (3.6) 

where, 𝑟1 = −𝐼 + 𝜋1 + 𝜋2 +⋯+ 𝜋𝑖 for i = 1,2, K − 1 

  𝜋 = −𝐼 + 𝜋1 + 𝜋2 +⋯+ 𝜋𝑖 is an identity matrix 

 The 𝑟1denoted as a short-term adjustment parameter and 𝜋 comprise of long-

term equilibrium relationship of the X variables. 𝜋 decomposed into the product of 

two n by r matrix 𝛼 and 𝛽. Therefore, 𝜋 =  𝛼𝛽. 𝛽 is a matrix that contains r 

cointegration vectors and 𝛼 denoted as the speed of adjustment parameter. 

 Two likelihood test use to examine the number of cointegration vector . The 

likelihood test consists of trace test and maximum Eigenvalue test. The trace test is 

described in the following regression of: 

𝑇𝑡𝑟𝑎𝑐𝑒 = −𝑇∑ 𝐼𝑛[(1 − 𝑟𝑖)]²
𝑁
𝑖=𝑟+1                                                                                     (3.7) 

where, T is the number of observations, N is number of observations and 𝑟𝑖 is the 

highest value of estimated Eigenvalue.  
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 𝐻𝑜 ∶ 𝑟 = 0  

 𝐻𝑎 ∶ 𝑟 ≤ 0 

The null hypothesis of this Trace test indicates that, there is no cointegration exists in 

the model while the alternative hypothesis states that there is cointegration exists in 

the model. If the computed value of trace test is larger than the critical value, hence, 

the null hypothesis needs to be rejected. Therefore, there is at least one cointegration 

exists in the model.  

The Eigenvalue Test can be expressed in the following equation:  

𝑇𝑚𝑎𝑥 = −𝑇𝐼𝑛(1 − 𝜆𝑟−1)                                                                                                 (3.8) 

where, T = number of observations; 

 𝜆𝑟−1 = the largest estimated Eigenvalue. 

The null and alternative hypothesis of this test are stated below: 

 𝐻𝑜 ∶ 𝑟 𝑐𝑜𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑛𝑔 𝑣𝑒𝑐𝑡𝑜𝑟 

 𝐻𝑎 ∶ 𝑟 + 1 𝑐𝑜𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑛𝑔 𝑣𝑒𝑐𝑡𝑜𝑟 

The null hypothesis states that there is no cointegrating factor in the long-run while 

alternative hypothesis states that there is cointegrating factor in the long-run. If the 

computed Eigenvalue is bigger than the critical value, it indicates to reject the null 

hypothesis. Therefore, the model has cointegrating factor in lung run and vice versa. 
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3.4.4 Granger Causality Test 

Granger Causality test is a statistical hypothesis test, run to decide whether a 

one time series can give impact in forecasting other time series.  A time series of Z is 

said to Granger-cause time series X if it only can be shown by a series of t-test and F-

test on the lagged of value of the Z and X, that those Z and X values provide 

statistically significant information about future value of Z and Y. The causality is 

defined by Granger in two principle which is the cause happens prior to its effect and 

the cause has a unique information about the future values of its effect. Based on these 

assumptions of causality, Granger proposed to test the following hypothesis to 

describe the causal effect of Z on X: 

𝑃[𝑋(𝑡 + 1)𝜖 ∣ 𝐼(𝑡)] ≠ 𝑃[𝑋(𝑡 + 1) ∈ 𝐴 ∣ 𝐼𝑥𝑡                                     (3.9) 

where, A is an arbitrary of non-empty set. The symbols I(t) and 𝐼𝑥𝑡denote all the 

information until time t in the entire universe and the modified universe in which Z is 

excluded, respectively. If the hypothesis is accepted, call Z Granger causes X.  

3.4.5 Vector Error Correction Model Test 

Based on Granger (1988), if the variables in the model is said to be cointegrated, 

hence, Vector Error Correction Model based on Granger Causality must be carried out 

to avoid the misspecification problem. By running this test, it can tell the presence of 

both short-run and long-run causal relationship among the variables. The significance 

results of F-test will show the presence or absence of short-run causality while Error 
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Correction Term (EC_(t-1)) represents the long-run causal effects. Vector Error 

Correction Model based Granger Causality equation for this study can be shown as 

below:   

 

∆𝐶𝑂2𝑡 =  𝑎1 + 𝛽1,𝑖

𝑚

𝑖=1

𝐶𝑂2𝑡−𝑖 + 𝛽2,𝑖∆𝐺𝐷𝑃𝑡−𝑖

𝑛

𝑖=1

+ 𝛽3,𝑖∆𝑇𝐴𝑡−𝑖

𝑝

𝑖=1

+ 𝛽4,𝑖∆𝐹𝐷𝐼𝑡−𝑖

𝑞

𝑖=1

  

+ 𝜇1𝐸𝐶𝑡−1 +  𝜖1𝑡  

∆𝐺𝐷𝑃𝑡 =  𝑎2 + ∅1,𝑖

𝑚

𝑖=1

𝐶𝑂2𝑡−𝑖 + ∅2,𝑖∆𝐺𝐷𝑃𝑡−𝑖

𝑛

𝑖=1

+ ∅3,𝑖∆𝑇𝐴𝑡−𝑖

𝑝

𝑖=1

+ ∅4,𝑖∆𝐹𝐷𝐼𝑡−𝑖

𝑞

𝑖=1

+ 𝜇2𝐸𝐶𝑡−1 +  𝜖2𝑡  

∆𝑇𝐴𝑡 =  𝑎3 + 𝛿1,𝑖

𝑚

𝑖=1

𝐶𝑂2𝑡−𝑖 + 𝛿2,𝑖∆𝐺𝐷𝑃𝑡−𝑖

𝑛

𝑖=1

+ 𝛿3,𝑖∆𝑇𝐴𝑡−𝑖

𝑝

𝑖=1

+ 𝛿4,𝑖∆𝐹𝐷𝐼𝑡−𝑖

𝑞

𝑖=1

    

+ 𝜇3𝐸𝐶𝑡−1 +  𝜖3𝑡  

∆𝐹𝐷𝐼𝑡 =  𝑎4 + 𝛾1,𝑖

𝑚

𝑖=1

𝐶𝑂2𝑡−𝑖 + 𝛾2,𝑖∆𝐺𝐷𝑃𝑡−𝑖

𝑛

𝑖=1

+ 𝛾3,𝑖∆𝑇𝐴𝑡−𝑖

𝑝

𝑖=1

+ 𝛾4,𝑖∆𝐹𝐷𝐼𝑡−𝑖

𝑞

𝑖=1

   

+ 𝜇4𝐸𝐶𝑡−1 +  𝜖4𝑡  

where, ∆= 𝑡ℎ𝑒 𝑙𝑎𝑔 𝑜𝑝𝑒𝑟𝑎𝑡𝑜𝑟; 

 𝛼′𝑠,𝛽′𝑠,∅′𝑠 𝑎𝑛𝑑 𝛾 ′𝑠 = the coefficient to be estimated; 

 𝑚,𝑛,𝑝 𝑎𝑛𝑑 𝑞 = optimal lag for the series; 

 𝜇1, 𝜇2, 𝜇3 𝑎𝑛𝑑 𝜇4 =response measurement of variables to departure equilibrium 

 𝐸𝐶𝑡−1 = the error correction term; 

 𝜖𝑡 = the random error term. 
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For an example to determine whether GDP Granger cause CO2 or not the  null 

hypothesis states that GDP does not Granger cause CO2 while the alternative 

hypothesis states that GDP does Granger cause CO2 in the short run:  

𝐻𝑜 ∶ 𝛽2,𝑖 = 0 (𝐺𝐷𝑃 𝑑𝑜𝑒𝑠 𝑛𝑜𝑡 𝐺𝑟𝑎𝑛𝑔𝑒𝑟 𝑐𝑎𝑢𝑠𝑒 𝐶𝑂2 𝑖𝑛 𝑡ℎ𝑒 𝑠ℎ𝑜𝑟𝑡 𝑟𝑢𝑛) 

𝐻𝑎 ∶ 𝛽2,𝑖 ≠ 0 (𝐺𝐷𝑃 𝑑𝑜𝑒𝑠 𝐺𝑟𝑎𝑛𝑔𝑒𝑟 𝑐𝑎𝑢𝑠𝑒 𝐶𝑂2 𝑖𝑛 𝑡ℎ𝑒 𝑠ℎ𝑜𝑟𝑡 𝑟𝑢𝑛) 

This test can be performed by using the Wald Test of restriction. If the F-test statistic 

of the Wald test is larger than the critical value hence the null hypothesis needs to be 

rejected. The Error Correction Term simply tells if there is long run causality. 𝐸𝐶𝑡−1 

is said to be significant when its coefficient has a negative sign, smaller than zero and 

statically significant. 

3.4.6 Diagnostic Checking 

3.4.6.1 Jarque-Bera Test 

The Jarque-Bera Test, a type of Lagrange Multiplier Test, is used to test the 

normality of a data. Normality is one of the assumptions for many statistical tests, like 

the t test or F test; the Jarque-Bera test is usually run before one of these tests to 

confirm normality. If any assumptions are violated, it can give an accurate result and 

can cause misleading in the research. A sample of skewness and sample of kurtosis is 

used in this test. It is a normality test that usually tests for huge datasets because other 

normality test is not reliable when the number of observations is too large. 
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Specifically, the test matches the skewness and kurtosis of data to see if it matches a 

normal distribution. The null and alternative of this test are; 

𝐻𝑜: 𝑇ℎ𝑒 𝑒𝑟𝑟𝑜𝑟 𝑡𝑒𝑟𝑚 𝑖𝑠 𝑛𝑜𝑟𝑚𝑎𝑙𝑙𝑦 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑑 

𝐻𝑎 : 𝑇ℎ𝑒 𝑒𝑟𝑟𝑜𝑟 𝑡𝑒𝑟𝑚 𝑖𝑠 𝑛𝑜𝑡 𝑛𝑜𝑟𝑚𝑎𝑙𝑙𝑦 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑑 

Based on the rejection rule, when 5% level of significance is larger than p-value, then 

rejected the null hypothesis. Hence, the error term is not normally distributed. As the 

variables are normally distributed and the p-value is larger than the 5% level of 

significance, do not reject the null hypothesis. 

3.4.6.2 Breusch-Godfrey Serial Correlation LM Test 

Breusch-Godfrey Serial Correlation LM test is a test that is used to examine 

whether there is an autocorrelation problem of error term due to the lag order of pre-

specified integer. First order autocorrelation is used to test the correlated relationship 

between the error terms in the previous study. The null and alternative hypotheses are 

stated as: 

𝐻0: 𝑇ℎ𝑒𝑟𝑒 𝑖𝑠 𝑛𝑜 𝑎𝑢𝑡𝑜𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 

𝐻𝑎 : 𝑇ℎ𝑒𝑟𝑒 𝑖𝑠 𝑎𝑢𝑡𝑜𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 
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If the 5% level of significance is greater than the p-value, reject the null hypothesis. 

This means that error term is autocorrelated. This indicates the estimated OLS standard 

errors are invalid and the estimated coefficients will be inaccurate and inconsistent. 

3.4.6.3 Heteroskedasticity Test 

 Heteroscedasticity test had been conducted to test whether there is 

heteroscedasticity in the residuals of the model. Heteroscedasticity occurs when the 

variance of the unobservable error conditional on explanatory variables is not constant. 

White test is one of the tests that is used to test for heteroscedasticity. 

Heteroscedasticity indicates that the OLS estimators are not Best Linear Unbiased 

Estimators (BLUE). The hypothesis can be expressed as follow: 

𝐻0: 𝑇ℎ𝑒 𝑒𝑟𝑟𝑜𝑟 𝑡𝑒𝑟𝑚 𝑖𝑠 ℎ𝑜𝑚𝑜𝑠𝑐𝑒𝑑𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦 

𝐻𝑎 : 𝑇ℎ𝑒 𝑒𝑟𝑟𝑜𝑟 𝑡𝑒𝑟𝑚 𝑖𝑠 𝑛𝑜𝑡 ℎ𝑜𝑚𝑜𝑠𝑐𝑒𝑑𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦 

Reject the null hypothesis if the p-value is less than the 5% level of significance. If the 

null hypothesis is rejected, it is indicated that the error term is not homoscedastic, and 

it has heteroscedasticity problem. 

3.4.6.4 Ramsey RESET Test 

 Ramsey’s RESET test is designed to detect if there are any neglected non 

linearities in the model. The intuition behind the test is that if non-linear combinations 
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of the explanatory variables have any power in explaining the response variable, the 

model is misspecified in the sense that the data generating process might be better 

approximated by a polynomial or another non-linear functional form. The null 

hypothesis of the RESET test says that the model is correctly specified 

𝐻𝑜: 𝛿1 = 0, 𝛿2 

In large samples and under the Gauss-Markov assumptions, the usual F restrictions 

test follows the F(2, n − k − 3) distribution.  If the F statistic is greater than the critical 

value at a given significance level, then the null hypothesis of correct specification 

will be rejected. This indicates that, there is a functional form misspecification. 
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CHAPTER 4 

RESULTS AND DISCUSSIONS 

 

4.1 Introduction 

 This ichapter ishows ithe ifindings iand ithe iresult iof ithe idata. iThe iempirical iresults 

iare iobtained iby irunning isome itest ifrom ithe isoftware iin iEViews iversion i10. iTests ithat 

ihave ibeen iused iin ithis istudy iare iAugmented iDicker-Fuller i(ADF) iand iPhillips iPerron 

i(PP), iJohansen iCointegration iTest, iVector iError iCorrection iModel i(VECM) iGranger 

iCausality iTest, iand ithe iDiagnosis iTests. 

4.2 Unit iRoot iTest 

According ito iGranger iand iNewbold i(1974), ithe ioutcome iof iregression iresults 

icould ibe ispurious iassuming ithe ivariables ihas iunit iroot i(non-stationary). iIn iorder ito 

iprevent ispurious iestimation iresults, iunit iroot itest iwas iconducted ito ireaffirm ithe 

istationarity iof ithe ivariables ibefore iproceeding ito icointegration iand iVAR ior iVECM 

itesting iprocedures. iFrom ithe ivarious itypes iof iunit iroot itest, iAugmented iDickey-Fuller  

i(ADF) iunit iroot itest iand iPhillips-Perron i(PP) itest iis iselected ito iverify ithe istationarity ior 

inon-stationarity iof ithe iseries iof iLCO2, iLTA, iLGDP iAND iLFDI iin iIndia. iThese ifour 

ivariables iwere iincluded iin ithe iestimation iwhich inamed iin ithe itotal icarbon idioxide 

iemission i(LCO2), itotal itourist iarrival i(LTA), itotal igross idomestic iproduct i(LGDP) iand 

itotal iforeign idirect iinvestment i(LFDI). 
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Within ithe iunit iroot itest, ithe inull ihypothesis ifor iboth iin ithe ilevel, iI i(0) iand ifirst 

idifference, iI i(1) irepresents ithe iexistence iof iunit iroot iexists i(non-stationary) imeanwhile 

ias ifor ithe ialternative ihypothesis irepresents ithe iabsence iof iunit iroot i(stationary). iThe 

idecision irule ifor iADF iunit iroot itest iis ireject ithe inull ihypothesis iif ithe ivalue iof it-statistics 

iis ishown igreater ithan ithe icritical ivalue iin imagnitude. 

Based ion ithe iresults iin itable i4.1 iand itable i4.2, iin iADF iunit iroot itest, iall ithe ifour 

ivariables imention iwere icategorized ias inon-stationary ivariables iat iI i(0) ifor iADF itest. iIn 

iorder ito idetermine iwhether iall ithe ivariables iwere istationary iat ifirst idifference iI i(1), ithe 

istudy iproceed ito iI i(1) iand ithe iresults ishow ithat iall iof ithe iintercept iand itrend iand 

iintercept iform iof iLCO2, iLTA, iLGDP iand iLFDI iare irejecting ithe inull ihypothesis. iThis 

iis ibecause it-statistics ifor iboth iintercept iand itrend iand iintercept iare iexceeding ithe icritical 

ivalue iin imagnitude. iThis iimplies ithat ithe iLCO2, iLTA, iLGDP iand iLFDI iwas istationary 

iin ithe ifirst idifference. 

Table i4.1 iand iTable i4.2 iobtained ifrom iPP itest iat ilevel iindicating iall ivariables isuch 

ias iLCO2, iLTA, iLGDP iand iLFDI iare inot isignificant ilevel iat i1 ipercent ifor iintercept iat 

ilevel. iHowever, iresult ishow ionly iLFDI iis isignificant i10 ipercent ifor itrend iand iintercept 

iat ilevel. iOverall, ithe itesting idoes inot ireject inull ihypothesis iwhich iindicates ithat imost iof  

ithe ivariable iare istationary iat ilevel. iIn iconstant iat ifirst idifferent, iall ivariables isuch ias 

iLCO2, iLTA, iLGDP iand iLFDI iare isignificant iat i1 ipercent iof isignificant ilevel ifor iboth 

itrend iand iintercept iand iintercept iin iPP itest ibecause ip-value iis iless ithan isignificant ilevel. 

iThus, ithe itesting irejects inull ihypothesis iwhich iindicates ithat iall ithe ivariables iare 

istationary iat ifirst idifference. i 
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Table i4. i1: iLevel iat iAugmented iDicker-Fuller i(ADF) iand iPhillips iPerron (PP) 

Unit Root Test 
 

  Level 

Variables ADF PP 

Intercept Trend & 

Intercept 

Intercept Trend & 

Intercept 

LCO2 -1.126(0) -3.262(0) -1.052(3) -2.137(3) 

LGDP  2.282(0) -1.444(0) 10.440(35) -0.986(13) 

LTA  1.587(0) -1.743(0)  1.539(2) -1.743(0) 

LFDI -0.902(0) -4.344(0) -0.577(7) -3.437(1)* 

Note: Asterisks (***) denoted as level of significant 1%, (**) level of significant 5% and (*) 

level of significant 10% 

Table 4. 2: First Difference at Augmented Dicker-Fuller (ADF) and Phillips 

Perron (PP) Unit Root Test 
 

  First Difference 

Variables ADF PP 

Intercept Trend & 

Intercept 

Intercept Trend & 

Intercept 

LCO2 -6.223(0)*** -6.299(0)*** -6.265(3)*** -6.330(3)*** 

LGDP -5.533(0)*** -6.118(0)*** -5.545(5)*** -13.892(34)*** 

LTA -4.459(0)*** -4.783(0)*** -4.491(1)*** -4.689(3)*** 

LFDI -6.340(0)*** -6.244(0)*** -7.700(9)*** -7.762(9)*** 

Note: Asterisks (***) denoted as level of significant 1%, (**) level of significant 5% and (*) 

level of significant 10% 

4.3 Johansen-Juselius iCointegration iTest 

After iascertaining ithat ievery itime iseries iare istationary iat ifirst idifference, ithe istudy 

iemploys ithe icointegration itest iprocedure iproposed iby iJohansen iand iJuselius i(1990). 

iThe iresults iof ithe iJohansen iand iJuselius icointegration itest iare idisplayed iin iTable i4.3 

iwhich iindicate ithat iboth itrace iand imaximum ieigenvalue itest istatistics isimultaneously  

iidentify ione icointegrating ivector ifor ithe itotal icarbon idioxide iemission i(LCO2), itotal 
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itourist iarrival i(LTA), itotal igross idomestic iproduct i(LGDP) iand itotal iforeign idirect 

iinvestment i(LFDI). i 

Based ion ithe iresult, iit ihas ienough istatistical ievidence ito ireject ithe inull ihypothesis 

iat i5 ipercent ilevel iof isignificant iand i10 ipercent ilevel iof isignificant. iTrace itest iimplies 

ithat ithere iis ione icointegrating ivectors iexist ibetween ithe ivariables ifor ithe isample iperiod 

iat i5 ipercent iwhile imaximum ieigenvalue itest iimplies ithat ithere iis ione icointegrating 

ivectors iexist ibetween ithe ivariables ifor ithe isample iperiod iat i10 ipercent. iTrace istatistics 

irecorded i53.941 iis igreater ithan icritical ivalue iof i47.856 iat i5 ipercent ilevel iof isignificance 

iwhereas imaximum ieigenvalue istatistic irecorded i38.773 iis igreater ithan i27.584 iat i10 

ipercent ilevel iof isignificance. iTherefore, iit ican ibe iconcluded ithat ithere iis ione ilong irun 

iequilibrium iexists ibetween ithe ivariables. 

Table 4. 3: Results on Johansen and Juselius Cointegration Test 
 

Null Alternative k=2 r=1 

  
Trace 

Statistics 

0.05 Critical 

Value 

Max-Eigen 

Statistics 

0.05 Critical 

Value 

r=0 r=1 53.941*** 47.856 38.773*** 27.584 

r≤1 r=2 16.168 29.797 9.668 21.132 

r≤2 r=3 5.449 15.495 4.721 14.265 

r≤3 r=4 0.778 3.841 0.778 3.841 

Note: Trace test and Max-eigenvalue test indicate a cointegrating equation(s) at the 0.05 level. 

Asterisks (***) denoted as level of significant 1%, (**) level of significant 5% amd (*) level of 
significant 10%. Chosen r: number of cointegrating vectors that are significant under both tests.  
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Table 4. 4: Normalized Cointegrating Vector Test Results 

 

LCO2= 17.884 -0.345LGDP +1.275LTA +0.135LFDI   
[5.749] ['-3.246] [5.197] 

4.4 Vector Error Correction Model 

 The iJohansen-Juselius icointegration iresults idisplayed ithere iis ione icointegrating 

ivector, ithen ilater ion ithe istudy iproceed ito iexamine ithe ilong irun irelationship ibetween ithe 

ivariables. iThe iexistence iof ione icointegrating ivector ias ishown iin ithe iJohansen iand 

iJuselius iresults ihad isuggested ithat ithe ivariables iare ibeing icointegrated iand ia ilong irun 

irelationship idoes iexist iwith ione ierror icorrection iterm i(ECT). iTherefore, ithe iauthor 

iproceeds iusing iVector iError iCorrection iModel i(VECM) ito iconduct ithe itest. iAccording 

ito ithe iresults iin iTable i4.3, ithe iECT iof iLCO2 iin ithe itested imodel iis iless ithan i1, 

istatistically isignificant iat i5 ipercent ilevel iof isignificant i(equal ito icritical ivalue iof i1.96) 

iand inegative ivalue. iLCO2 isolely ibears ithe ibrunt iof ishort irun iadjustment ito ibring iabout 

ithe ilong irun iequilibrium. 

Based ion iabove iresults, iit icould ibe iseen ithat iLFDI iis ithe imost iendogenous 

ivariable ibecause iit ican iget iinfluence iby ione ivariables i(LTA). iIn iother iword, iLTA iis ithe 

Cointegration Equation Normalized [t-statistics] 

Constant 17.884 

LCO2 -1.000 

LGDP -0.945[3.246]*** 

LTA  1.275[5.749]*** 

LFDI  0.135[5.197]*** 

Notes: The estimated coefficients were obtained by normalizing the independent variables with respect 

to their respective dependent variable (LCO2). Asterisk (***), (**) and (*) indicate statistically 

significant at 1%, 5% and 10% level respectively. 
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imost iexogenous ivariable ibecause iit icould iinfluence ione ivariable iat ithe isame iperiod. 

iLastly, ithe icoefficient iof iLNCO2 ishow i0.138% iof iadjustment ito igo iback ito ithe 

iequilibrium iand ithe icoefficient of LNTA shows 0.392% of adjustment to go back to 

the equilibrium. 

Table 4. 5: Vector Error Correction Results 

4.4 Granger-Causality Test 

 

Source: Author’s Estimation 

Figure 4 1: Short Run Causality Direction 

 

The irejection irule iof iVECM iGranger icausality iis ithat ithe inull ihypothesis iif ip-

value iis ismaller ithan ithe i5 ipercent ilevel iof isignificant. iIn iother iword, iassume ithat ithe 

inull ihypothesis iis ibeing irejected, ithe iindependent ivariable idoes iGranger icause ithe 

idependent ivariable. iThe iGranger icausality itest iin iTable i4.5 ihas iindicates ithat iLFDI ican 

Dependent 

Variable 

χ²-Statistics ECT 

ΔLNCO2 ΔLNGDP ΔLNTA ΔLNFDI Coefficient t-statistics 

ΔLNCO2 - 1.837 0.427 2.021 -0.138 -2.974** 

(0.399) (0.808) (0.364) 

ΔLNGDP 0.158 - 1.801 1.218 0.392 2.835** 

(0.924) (0.406) (0.544) 

ΔLNTA 2.426 1.798 - 6.745** 0.032 0.704 

-0.297 (0.407) (0.034) 

ΔLNFDI 1.279 0.163 0.973 - 1.128 0.842 

(0.528) (0.922) (0.615) 

Note: χ²-Statistics test the joint significant of the lagged value of the independent variables. The 

significance of the ECT evaluated with t-statistics, Δ is the first difference operator. Asterisks (***), 

(**) and (*) indicated significance level at 1%, 5% and 10%. 

LTA LFDI 

Direct Cause 
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iGranger icause iTA iin i5 ipercent ilevel iof isignificant. iBased ion iFigure i4.1, iit ican ieasily 

idetect ithe ishort irun idirection icausality irunning ifrom iforeign idirect iinvestment i(LFDI) 

ihave ibidirectional irelationship iwith itotal itourist iarrival i(LTA). i 

4.5 Diagnostic iTest 

Based ion iTable i4.6, ithe iresult iof iJarque-Bera i(JB) iNormality itest ishows ithat ithe 

iJarque-Bera istatistic iis iabout i0.134, iand ithe iprobability iof iobtaining isuch ia istatistic 

iunder ithe inormality iassumption iis iabout i93.5%. iTherefore, ithis iindicate ithat, ido inot 

ireject ithe inull ihypothesis ithat ithe ierror iterm iis inormally idistributed iand ihas ino 

inormality iproblem iat i5 ipercent isignificance ilevel. 

Within iTable i4.6, iBreusch-Godfrey i(BG) iSerial iCorrelation iLM itest iconsists ia 

iprobability iof ithe itest iwhich iis i0.851. iThis ifigure iimplies ithat ian iinsignificant ifigure ito i5 

ipercent ilevel iof isignificance. iTherefore, iit ican iconclude ithat ithere iis inot isufficient 

ievidence ito ireject inull ihypothesis. iTherefore, ithere iis ino iserial icorrelation iproblem ion 

ithe imodel iat i5 ipercent isignificance ilevel. 

As ifor iAutoregressive iConditional iHeteroskedasticity i(ARCH) itest iresults 

idisplay iin iTable i4.6, ithe iprobability iof iChi-Square iis i0.284 iwhich iis iinsignificant iat i5 

ipercent isignificance ilevel. iHence, inull ihypothesis icannot ibe irejected. iTherefore, ithis 

iconcluded ithat ithe imodel idoes inot ihave iheteroscedasticity  iproblem iat i5 ipercent 

isignificance ilevel. 
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For ithe iRamsey iRESET itest iresults ias ishown iin iTable i4.6, ithe iprobability ifor iF-

statistic iis i0.277 iwhich iis iinsignificant iat i5 ipercent isignificance ilevel. iTherefore, iit ican 

iconclude ithat ithere iis inot isufficient ievidence ito ireject inull ihypothesis. iHence, iit ican ibe 

iconcluded ithat ithe imodel iis icorrectly ispecific iat i5 ipercent isignificance ilevel. iLastly, ithe 

iCUSUM iand iCUSUMQ itest iis iperform iin iorder ito icheck ithe iconstancy iof ithe 

icoefficients iin ithe imodel. iAs ishown iin ithe iFigure i4.2 iand iFigure i4.3, ithe iresults ifor iboth 

iCUSUM iand iCUSMQ itest ishows ithat ithe iblue iline iis iwithin ithe ired iline, iindicating ithat 

ithe imodel iis istable. i 

Table 4. 6: Summary of Diagnostics Test Results 

 

Diagnostic Test Results (P-value) Diagnostic Test Results (P-value) 

JB 0.134(0.935) RESET(2) 1.239(0.277) 

BG(2) 0.324(0.851) CUSUM Stable 

ARCH(1) 1.148(0.248) CUSUM² Stable 

Notes: JB is Jarque-Bera Statistic for testing normality, AR and ARCH are the Lagrange Multiplier test 

for order serial correlation and ARCH effects, respectively. RESET refers to Ramsey RESET 

specification test. CUSUM and CUSUM2 are the CUSUM and CUSUM of squares stability tests. 

Asterisks (*), (**) and (***) denoted the rejection of null hypothesis at 10 percent, 5 percent and 1 

percent significant levels, respectively. 
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Figure 4 2: CUSUM Test Result 

 

 

Figure 4 3: CUSUMQ Test Results 
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CHAPTER 5 

CONCLUSION AND RECOMMENDATIONS 

 

5.1 Introduction 

 This ichapter iwill iconclude ithe ioverall idata ipertaining ito ithe irelationship ibetween 

icarbon idioxide iemission iand imacroeconomic ifactors iin iIndia iconducted iin ithis ireport. 

iThis ifinal ichapter iwill ialso iaddress ithe ireport's ioverview, ipolicy imakers iguidelines iand 

ilimitations iencountered iduring ithe iconduct iof ithis iresearch. 

5.2 Summary iof ithe iStudy 

 The iobjective iof ithe istudy iwas ito iinvestigate ithe irelationship ibetween icarbon 

idioxide iemission iand ithe imacroeconomic ivariables iin iIndia. iIn ithis istudy, ithe iperiod 

iused ifor imodel iestimations iis iannual idata istarting ifrom iyear i1981 ito i2017 iand itime 

iseries ianalysis iis iadopted ithroughout ithe istudy. iThere iis ispecific itest ithat ihave ibeen 

iemployed iin ithis ipaper iwhich iare iAugmented iDickey iFuller i(ADF) itest iand iPhillips 

iPerron i(PP) itest iare iused ito idetermine ithe istationarity ifor ieach ivariable. iLater ion, 

iJohansen-Juselius itest iis iapplied ito idetermine ithe iexistence iof ilong irun irelationship ifor 

ithe ivariables iused iin ithe iestimation. iThe ianalysis iis ifollowed iby iGranger icausality 

ibased ion ithe iVector iError iCorrection iModel i(VECM) ifor iIndia. 

From ithe iempirical iresults iobtained, ievery ivariable iis isignificant iat i95 ipercent 

iconfident ilevel iand istationery iin ifirst idifference iwhere iit iis iconsidered ias iI(1) ifor iADF 

iunit iroot itest. iAs ifor iPP iunit iroot itest, iall ivariables iare isignificant iat i99 ipercent iof 
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iconfident ilevel ifor iboth itrend iand iintercept iwhich iindicates ithat iall ithe ivariables iare 

istationary iat ifirst idifference. i 

The inext ianalysis iis iJohansen iJuselius icointegration itest ito idetermine iand iclarify 

ithe iexistence iof ilong irun irelationship ifor ithe ivariables iused iin iestimation. iThe 

icointegration itests iprove isimilar iresults ifor iboth iTrace iand iMaximum iEigenvalue itest. 

iTrace itest iand iMaximum iEigenvalue itest iwere irejected iat i5 ipercent isignificant ilevel iand 

i10 ipercent isignificant irespectively. iIt ialso iimplies ithat ithere iis ione icointegrating ivector. 

iBased ion ithe iresults iobtained, ithere iis ia icointegrating ivector ior iexistence iof ia ilong-run 

irelationship iamong ithe ivariables isuch ias itotal icarbon idioxide iemission i(CO2), itotal 

itourist iarrival i(TA), itotal igross idomestic iproduct i(GDP) iand itotal iforeign idirect 

iinvestment i(FDI) iin iIndia. 

After iperforming ithe iJohansen iJuselius icointegration itest, iit iis ifollowed iby ithe 

iGranger iCausality ibased ion iVector iError iCorrection iModel i(VECM). iVECM iis 

iadopted ito iexamine ithe ishort irun iand ilong irun icausal irelationship ibetween ithe 

ivariables. iFrom ithe iresults iobtained, ithere iis ia ishort irun idirection icausality irunning 

ifrom itotal iforeign idirect iinvestment ito itotal itourist iarrival. iBased ion ithe iGranger 

icausality itest iresult, ithere iis ino ipresence iof irelationship iamong itotal icarbon idioxide 

iemission iand iother ieconomic ivariable isuch ias itotal itourist iarrival, itotal igross idomestic 

iproduct iand itotal iforeign idirect iinvestment iin ithe ishort irun. 

 From ithe iresults iobtained iin ithis istudy, iPHH idoes inot iappear ito ibe ian iacceptable 

iargument ibehind iFDI iinflow iin iIndia. iThis idoes inot imean, ihowever, ithat iFDI iinflow idid 

inot icause iany ienvironmental idamages. iWithout ihaving iproper iempirical iestimates ion 
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ithe irelationship ibetween isectoral icomposition iof iFDI iinflow iand isectoral icontribution 

iof ienvironmental idamages iit iis ipremature ito iconclude ieither iway. iThis iis ibecause ithe 

ipollution iintensities iand iemission irates idiffer iacross ithe isectors. iMoreover, iFDI iinflows 

imay ihave imultiplier ieffects ion isectoral igrowth iwhich imay ialso idiffer isignificantly 

iacross ithe isectors idue ito iasymmetries iin ithe iproduction iand ilabour imarket iconditions. 

iThus, ieven ia ismall iFDI iinflow imay ihave ia ilarge ilong irun igrowth iimpact ion 

ienvironmental idamages icaused iby idifferent iindustries. i 

5.3 Recommendation iof iStudy 

 Based ion ithe iresults iof ithe iempirical istudy, ithe iresult iwill irecommend icertain 

ipolicy irecommendation ifor ithis istudy iin iorder ito ireduce ithe icarbon idioxide iemission iin 

iIndia. iIndirectly, iit iwill iboost ithe ieconomic igrowth iin iIndia. iIn iour iopinion, iinvestment 

ialways iplay ian iimportant irole ito ireduce ithe icarbon idioxide iemission iin iIndia. iOne iof ithe 

imentioned ieconomic ivariables iis iforeign idirect iinvestment i(FDI), iand ithis icould ibe 

iused ito ibring iin icapital iinvestment, itechnology iand imanagement iknowledge ineeded ifor 

ieconomic igrowth. iMoreover, ithe iadvancement iin itechnology iin iterms iof iproduction 

ican ipreserve ithe ienvironment ias iprimary iobjective iand iit iwill ienhance ithe iproductivity 

iof iIndia’s ifirms. iFor iexample, iunder ithe iGovernment iRoute iwhich iis iprior ito 

iinvestment, irailways ipitching ifor ibuilding ibullet itrain icoaches ilocally irequires ian 

iapproval ifrom ithe iGovernment iof iIndia. iIn ifact, iapproval isignal ito iIndia ifirst ibullet itrain 

inetwork ibetween iMumbai-Ahmedabad ihas inot ionly istrengthened ithe ibilateral ities 

ibetween itwo ideveloped icountries ibetween iIndia iand iJapan ibut ialso iprovide 

iopportunities ifor ia ibetter ienvironment iwith ireduced icarbon idioxide iemission. 
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 The iother ipolicy irecommendation iis ivoluntary iapproaches iinvolving igovernment 

iand iindustry iin iIndia. iThe iadoption irequires iall iparties ito ifocus ion ipolicy iinstruments 

isuch ias ieconomic igrowth, ivoluntary iagreements iand itrading. iThis icould iinfluence iits 

igross idomestic iproduct iin iIndia iwhich iconsists iof ia ispecific iinitiative iabout itheir  

igovernment iand iincreasingly iinvolving iindustry ipartners iwhen ideveloping ior irevising 

iemission imitigation ipolicies ifor iany irelated iindustry isector. iVarious itypes iof ivoluntary 

iapproaches iwhich iinclude iIndia ieconomic igrowth icould ibe iadopted ito ireduce 

igreenhouse igas iemission ifrom iindustry iby ithe iIndia igovernment ithrough iproper 

iagreement iwith iother ideveloped icountries isuch ias iJapan ior iAmerica. iVoluntary 

iapproaches ican ialso ibe ideveloped iby igovernment iin iallowing ithe icollaboration 

ibetween iindividual ifirms iwhich ioften iinclude isetting iemission ireduction ias itheir 

iprimary itargets. iFor iinstance, iIndia ifirms iand igovernment icould imonitor iand ireport 

itheir icompany’s iemission iinventory ifrom itime ito itime ito iunderstand itheir iproduct iand 

iservices iin iterms iof iwhether ior inot ithey iare ilegally ibinding, iwhich ialso iinclude 

isanctions ifor inon-compliance imechanism iprojects ior iemission itrading ito iboost iIndia 

ieconomic igrowth. iHence, ithe iaims ito imeet ia ispecific ienergy-efficiency ior iemission 

iperformance istandard icould ihave ivery idifferent icharacteristics ito iincrease ieconomic 

idevelopment iin iIndia iand ireduce icarbon idioxide iemission. 

 Lastly, iIndia itourism isector iis iconsidered ias ian iimportant isector ionly iafter ithe 

iindependence iand iwhen ithe igovernment iintroduced ivarious ischemes iand iplans ifor iits 

idevelopment. iTherefore, ithe igovernment iof iIndia ishould iprovide ithe irequired isupport 

ifacilities iand iincentives ito iboth idomestic iand iforeign iinvestors ito iencourage iprivate 

iinvestment iin ithe itourism isector iand iintroducing ithe iregulatory imeasures ito iensure 

isocial, icultural iand ienvironmental isustainability ias iwell ias isafety iand isecurity iof 
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itourists. iBesides, ianother ipolicy irecommendation ifor iIndia iis ito itake iadvantage iof itheir 

iavailability iof ilabour iforce iin iIndia iin iorder ito ienhance itourists' iexperiences iby itraining 

iskilled iand iunskilled iworkers iin ithe ihospitality iindustry ithrough ipublic iprogrammes. 

iAssuming iIndia’s ipotential igrowth icould ibe irealised, iit ineeds ia isignificant iamount iof 

imanagerial italent. iOne iof ithe idrawbacks iof ia icareer iin ihospitality iindustry iis ithe ilack iof  

ia iclear icareer ipath iand iprogression. iIndia iState iin icollaboration iwith ithe iindustry ishould 

icontinuously iaddress imajor iissue irelated ito ithe ireduction iof icarbon idioxide iemission ito 

ibe iable ito iattract itheir ibest italent iand imaintain iprofessionalism. iIn iorder ito iachieve ihigh 

istandards iof iprofessional iskill idevelopment, iit iis iequally isignificant ito iinclude itraining 

iand iskillset idevelopment iof iworkers iwho iare iparticularly iinvolved iin ithe ienvironmental 

ihealth iof iIndia. i 

5.4 Limitation iof ithe iStudy 

 There iare ifew ilimitations ior iconstraints iof ithis istudy. iThe ifirst ilimitation iwould ibe 

ithe ilimited idata iavailable. iEarlier istage iof ithis iresearch, iurbanization iand ilife 

iexpectancy iare ichosen ias iof ithe ivariables ito ithis istudy, ihowever iafter irunning ithrough 

ithe isystem ithere iis isome iunreasonable ieffects ihappened itowards ithe iequation imake iit 

iimpossible ifor iit ito ibe iregressed iin ithis istudy. iTherefore, ithe ivariable ineed ito ibe 

ichanged iin iorder ito ifurther ithe istudy. 

 Secondly, ithe idata iof icarbon idioxide iemission iavailable iin ithe istudy iis ilimited 

iuntil i2014 iwhich iis iavailable iin ithe iWorld iBank iDatabase iIndicator. iHowever, ito ikerb 

ithe iproblem iof ioutdated idata iin ithis istudy, ithe iauthor ineed ito iforecast ithe idata iuntil i2017 
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ito imeet ithe itimeframe ilike ithe iother iindependent ivariables. iThis istudy imay inot ireally 

ishow ithe ireal istate iof iaffairs iof icurrent iCO2 iemission iin iIndia. 

 The ilack iof ijournals ifor ithis istudy imakes iit ihard ito ifind ithe iresources ito irefer iinto 

ithe irelationship ibetween ithe ivariables iof ithis istudy. iThis iis ibecause imost iof iresearcher 

ihaving ia idifferent ivariable iand idifferent imethod iof ithe iempirical ianalysis iin ithis istudy. 
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