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ASSESSING INBOUND TOURISM CONSIDERING GHG
EMISSIONS AND RENEWABLE ENERGIES
(THE CASE OF ROMANIA)

This paper investigates the impact of greenhouse gas (GHG) emissions and renewable ener-
gies on Romanian inbound tourism along with other economic, social and geographical variables,
such as bilateral trade, population, distance and education. It aims to stress the need of respecting
green environmental principles as the main instrument of attracting foreign tourists to Romanian
destinations, for the future sustainable development of the sector. A panel analysis, including 3
models, was used to study the impact of GHG emissions in 23 generating countries for the period
1993-2008. All 3 models proved to be significant and underlined a medium-high influence of GHG
emissions and a low-medium influence of renewable energies on international tourism flows to
Romania. Greater attention is required to study of impact of GHG emissions and the use of renew-
able energy in tourism, to better understand the mechanism that could support sustainable tourism
development.
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OLITHIOBAHHA B'I3HOI'O TYPU3MY 3 YPAXYBAHHSAAM BUKW/IIB
IMAPHUKOBUX TA3IB I BITHOBJIIOBAHUX JIZKEPEJ EHEPTII
(HA TTPUKJIAJII PYMYHII)

Y cmammi docaidxceno enaue euxudie napnuxosux eazie (III) i sidnosaroeanux oxcepen
eHepeii Ha PYMYHCOKUil 6 T3HUIl mypusm nopsao 3 IHWUMU eKOHOMIYHUMU, COUIAAbHUMU I
2eozpapiuHuMu 3MIHHUMU, MAKUMU K 080CHOPOHHS MOP2i6.as, HACeAeHH, gidcmany i oceéima.
IMiokpecaeno neobXioHicms OOMPUMAHHA eKOA02IMHUX NPUHWUNIG AK OCHOBHO20 IHCMPYMEHNy
3aayvennsn iHozeMHux mypucmieé 00 Pymynii, dasa matiGymuvoeo cmilikoeo po3eumky 2auysi.
Ianeavnuii ananaiz, wo exarouae 3 moodeni, GUKOPUCMAHO 0451 GUEHEHHA 6NAUCY BGUKUOIG
napuuxosux 2azie y 23 kpainax 3a nepioo 1993-2008 pokis. Bci 3 modeai susguaucs snauyuwumu
i nidkpecauau cepeOHbOBUCOKUII 6NAUG GUKUOIE NAPHUKOGUX 2a3i8 | HU3bKOCEPeOHill 6n.iue
6i0HOBAI06AHUX 0XCcepe eHepeil Ha MiNcHapoOHi mypucmuyni nomoku 6 Pymynii. Beauxoi ysazu
euMmaczae ueuenHs O0ii GUKUOI6 NAPHUKOBUX 2a3i6 | GUKOPUCTAHHS 8IOH0B.1I06AHUX OJcepe eHepeil
Ha mMypucmu4Hi NOMOKU, 041 KPauio2o PO3YMIHHA MeXawizmy, akuil mic Ou niompumamu
cmitlikuil po36UmoK mypusmy.

Karwwuosi caosa: mincuapoonuii nonum; Pymynia; euxudu napHukosux easzie; mypusm;
MOO0eN08AHHS.
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CouuaIbHLIMU U 2eoepadpuuecKumMu nepeMeHHbIMU, MAKUMU KaK O0GYCHOPOHHAS MOP206.s,
HaceaeHnue, paccmosinue u oopaszoseanue. Iloduepknymo mneobxodumocmo cobarodenus
9KO0102UMECKUX NPUHUUNOE 8 KA4eCmee OCHOBHO20 UHCHIPYMEHMA NPUueAeHenust UHOCMPAHHbIX
mypucmog ¢ Pymuinuto, daa 6yoywezo ycmoiiuueozo pazeumus ompacau. Ilaneavnoui anaaus,
eKarouarouuil 3 mModeau, UCNOAb306AH 045 U3YHEHUS BAUSHUS 8bIOPOCO8 NAPHUKOBLIX 2308 6 23
cmpanax 3a nepuod 1993-2008 20006. Bce 3 moodeau okazaiucv 3HAMUMBIMU U NOOHEPKHYAU
CpeoHeBbICOKoe 6AUSHUE 8bLOPOCO8 NAPHUKOBBIX 24306 U HU3KOCPeOHee GAUSHUE 60300H06ATEMbIX
UCMOYHUKO8 JHepeUu HaA MedCcOyHapoOHble mypucmuueckue nomoxu 6 Pymwvinuu. Boavwoeo
GHUMANHUsL mpebyem u3zyvenue 6030elicmeusi 6bl0p0oCco8 NAPHUKOBBIX 2A308 U UCHNOAb306AHUS
60300H08AAEMBIX UCMOYHUKOG IHEPUU HA MYPUCUMECKUE NOMOKU, 045 Ay4ule20 NOHUMAHUS
MexaHuma, Komopoutil Moz 0bt noddepicams ycmoiugoe pasgumue mypuzma.

Karouesvie caosa: mexcoynapoonsiii cnpoc;, PymuiHus; 6bl0pocsl nApHUKOBLIX 2a308; MYPU3M;
Modeauposanue.

1. Introduction. The effects of greenhouse gas (GHG) emissions pose real
challenges for the tourism industry. On the other hand, the increase in tourist
activities also means an increase in resource consumption. Tourism is a very ener-
gy-intensive activity, contributing to GHG emissions and the build-up of these
gases in the atmosphere (Dubois and Ceron, 2005). The UNWTO (United
Nations World Tourism Organization) estimates that the tourism industry is
responsible for about 5% of global carbon dioxide (CO2) emissions. Therefore, it
also adds to the exacerbation of climate change, which, in turn, impacts tourism
activities and flows.

OECD (2010) underlines that, among the common themes for governments of
all countries in tourism development, "environmental sustainability for green growth"
plays a significant role, as it needs to meet the challenge of reducing GHG emissions
and raise awareness on the "importance of environmentally-responsible tourism and
encouraging lower carbon activities".

As underlined by international organizations and research studies, GHG emis-
sions and, as a consequence, global warming put a lot of pressure on tourism, espe-
cially on international tourism, highly dependent on transportation which is greatly
pollutant.

It is obvious that future sustainable development of economies and human life
will be closely related to GHG emissions and the nations' ability to cope with renew-
able energy technologies. The GHG emissions and renewable energy use have impli-
cations for the tourism sector, however these influences have not been deeply
analysed to see the consequences on tourism flows.

Consequently, not only the GHG emissions, influencing the quality of the envi-
ronment, have effects on tourism activity, but also tourism operations impact the
environment, generating considerable GHG emissions, derived especially from
transport and accommodation activities.

GHG emissions are thus dually related to tourism, but the present paper is aim-
ing to investigate just one side, less analysed in the literature, which refers to the
effects of GHG emissions on the tourism activity. More precisely, it analyses their
effects on inbound flows of Romanian tourism, using econometric models. Secondly,
an emphasis should be put on the use of renewable energies and their effects on the
tourism activity.
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Academic literature comprises a significant amount of papers on international
tourism demand modeling (i.e., Garin-Munoz and Amaral, 2000; Turner and Witt,
2001; Eilat and Einav, 2004; Garin-Munoz, 2007; Song and Fei, 2007; Muhammad
and Andrews, 2008; Habibi et al., 2009; Leitao, 2010; Hanafiah and Harun, 2010;
Surugiu et al., 2011). In the case of Romania, there are previous studies that analyse
different aspects of tourism, especially related to sustainable tourism (Nistoreanu,
2005; Chasovschi et al., 2008; Constantin and Mitrut, 2008; Gherasim et al., 2011).
However, research is still needed to model the impact of various variables on inbound
tourism, namely economic and social ones and, more specifically, GHG emissions
and renewable energy use, which are closely linked with environmental sustainabili-
ty.

This paper aims to analyse the relationship between international tourism
demand in Romania and various economic, social and environmental variables using
3 types of data analysis models. The following section presents the literature review
on modeling tourism flows. Section 3 presents the objectives and some theoretical
aspects of the methodology of the data analysis, followed in section 4 by the models'
presentation and the discussions of the obtained results. The last section concludes
the article.

2. Literature review. In the coming decades, climate change will have a signifi-
cant role in tourism development and management, as the tourism sector is very sen-
sitive to climate conditions. GHG emissions, significantly caused by the burning of
fossil fuel, contribute to global warming, and, as a consequence, are an important
driving force of climate change. CO2 is the most important anthropogenic GHG
(IPCC, 2007). Actions to reduce current levels of GHG emissions will not only min-
imise the threat of climate change, but also provide an opportunity to develop a sus-
tainable global economy (Cabrini, 2009). Some authors (i.e., Becken, 2002;
Pentelow and Scott, 2010) tried to estimate the impact of GHG emissions on tourism
demand, while others estimated their impact on various economic variables, such as
intra-industry trade (Leitao et al., 2011).

Climate change concerns and willingness to support sustainable development
readdress the production of renewable energy, which plays a crucial role in reducing
GHG emissions and other forms of pollution, diversifying and improving the securi-
ty of energy supply and maintaining a world-leading and clean-energy technology
industry (European Commission, 2011). Analysis of both actual and modeling results
demonstrated that renewable energies' supply can effectively meet the power demand
for stand-alone to medium-scale tourist accommodations, which are most likely to be
located in peripheral and environmentally sensitive areas (Dalton et al., 2009). Still,
renewable energy production remains expensive. Some industry professionals believe
that although consumers are paying attention to accommodations that use renewable
energy, they are not willing to pay more for it (Renewable Energy in Tourism
Initiative, 2008)

Education has an important role to play in achieving sustainable tourism. The
role of education and training in the context of transitory working lives, both with-
in the external college environment and in the industry itself, is to support mobili-
ty, mid-life entry and re-entry to the sector and development in relation to new
technologies and products (Baum, 2007). The attempt to educate for sustainable
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tourism development must necessarily precede any finalisation of principles that
might guide it, then such further work might be hoped, over time, to contribute to
an archive of experience (Gough and Scott, 1999). Through education, people are
more aware of the critical issues of their tourism area, gathering knowledge and
understanding of the environment, green environmental principles, being further
empowered to participate in decision-making processes and work on sustainable
development.

The empirical results show that the volume of bilateral trade sustains tourism
flows between two countries (Shan and Wilson, 2001; Turner and Witt, 2001;
Phakdisoth and Kim, 2007; Habibi et al., 2009; Leitao, 2010), with a country's
exports having a positive effect on tourist arrivals (Muhammad and Andrews, 2008).
Bilateral trade supports sustainable tourism, but negative pressure could be put on the
environment as a result of extra-utilization of natural resources, pollution and
increased traffic congestion.

The impact of population changes in a country is important to analyse.
Population growth puts pressure on long-term sustainable development. The sustain-
ability of tourism and communities depends on the growth of population, which, in
turn, means increased demand and extra-pressure on the environment, scarcer
resources (e.g. food, energy, water), irreversible damage to environmental life support
systems (Park, 2001).

Distance from origin countries to destination country is a powerful motivation
for travellers. The distance increases transportation costs, puts pressure on the quali-
ty of the environment, as GHG emissions increase. On long distances, environmen-
tally friendly means of transportation (e.g., bikes) are less probably to be used.

3. Objectives and Methodology. This study is based on rigorous cross-sectional
time series analysis and assesses the role of GHG emissions, renewable energies, edu-
cation expenditure, along with other variables of influence (such as bilateral trade,
population and distance) on inbound tourism.

The analytical approach is based on the evidence gathered from the literature
review, which suggests that not only income, prices, exchange rates and distance have
a significant influence on tourism demand, as underlined in previous research econo-
metric studies, but also the quality of the environment and air pollution. Another
starting point in previous research papers (i.e., Gough and Scott, 1999; Baum, 2007)
was underlining the importance of education and awareness in developing sustainable
tourism.

International tourism arrivals are seen as a demand system, and each generating
country is considered as a separate demand market. For each tourism market, the
determinants are influencing the consumer behaviour and their preferences on
Romania as a tourism destination.

The first step in elaborating the model was to choose the dependent variable,
which in our case referred to the number of international arrivals in Romania.
Concerning the selection of the explanatory variables in the theoretical model, sever-
al studies were considered and analyzed (i.e., Turner and Witt, 2001; Becken, 2002;
Eilat and Einav, 2004; Phakdisoth and Kim, 2007; Dalton et al., 2009; Pentelow and
Scott, 2010; Leitao et al., 2011), starting from the availability of data.
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The proposed models challenge, besides classical economic and social variables
frequently used in econometric modeling, other variables closely related to the sus-
tainable pattern of tourism development, such as GHG emissions, renewable ener-
gies and education expenditure (Table 1).

TOU;; =f(CO2,REWE, TRADE,POP,DIST ,ED), (D

where TOU;,, is the number of foreign tourist arrivals; COZ2is the greenhouse gas

emissions; REWE is the renewable energies; TRADE is the bilateral trade; POP is the

total population in tourist outbound countries; DIST is the geographical distance
between Romania and tourist-generating countries; £D is the education level.

Following the literature review, it was postulated that foreign tourism demand for
travel exports in Romania is a function of GHG emissions, renewable energies, trade
openness, population, distance between an origin country and Romania, and educa-
tion levels.

Therefore, the econometric model on estimating tourism demand takes the fol-
lowing representation:

LogTOU;; = o+ By x LogCO2; + Bo x LogREWE;; + )
B3 x LogTRADE;; +34 x LogPOP;; + B5 x LogDIST}; + Bg x LOgED;; + &

where the variables were expressed in logarithm form: « is the constant term, 3,

are the coefficients of each variable taken into consideration, ¢ is the error term; (for

i =1,2,..., M cross-sectional units observed for a period =1, 2, ..., T), i is the num-
ber of cross sections, and ¢ is the time period.

Table 1. Variables used in the proposed models

Abbreviation Description
TOU No. of foreign tourists arrived in Romania by country of origin
TRADE Bilateral trade

X;+M,;
GDPRomaznia + GDPk ,

BILATERALTRADE,, =

where X', represents the annual exports of Romania to the country of
origin of each tourist at time ¢ and M represents the annual imports of

Romania from each tourist’s country of origin at time ¢. GDPk is the

GDP per capita in tourism generating countries (constant 2000 USD).
The data for exports and imports were collected from Romanian
National Institute of Statistics.

REWE Renewable energies, thousand tonnes of oil equivalent (TOE)

CcO2 Greenhouse gas emissions (CO2 equivalent), thousands of tonnes

POP Total population in tourism generation countries

ED Education expenditure (USD)

DIST Geographical ~distance between Romania and tourism-generating

countries (km)

The variables described above were combined in creating econometric models aim-
ing to study the influence exerted on international arrivals. For a good control of the
dependent variable, 3 types of models were developed to estimate the international
tourism demand for Romania, namely two using pooled least squared and the third panel
using least squares. The following sections discuss the results of each econometric model.

4. Models presentation and results. Using the variables described above, interna-
tional tourist demand for Romania was estimated. First, two pooled least squared
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models were run, with the second model introducing an additional variable, allowing
one to arrive at a better understanding of the general influences exerted on Romanian
international tourism flows. Secondly, a new model was computed for the analysis of
international demand.

Estimation of international tourism demand in Romania from 23 different coun-
tries', which represent over 65% of all foreign arrivals in Romania, between the years
1993 and 2008, was finished. Data used to create the foreign tourists number series,
as dependent variable, are annually collected from the Romanian National Institute
of Statistics. Annual data were used because of their availability in the long run and to
avoid the seasonality problems.

The novelty of the model is the introduction of the GHG emissions together with
renewable energies, education expenditure as the variables of sustainable environ-
mental behaviour applied for Romanian tourism sector.

Testing the impact of various economic, environmental, geographical and social
variables in tourism and highlighting the evolution of asymmetric effects induced by
shocks in the manipulated variables require a methodology that provides a flexible
framework of analysis. In the end, two pool-least squares models were developed. To
complete the general picture, an additional panel model was added.

3 models were developed to allow the analysis of the influences on the variation
of foreign tourism in Romania to underline the variables of influence related to pol-
lution, renewable energies, education, but also trade, population and distance.

Pooling cross sections of various countries from different years is often an effec-
tive way of analysing the effects of certain economic, social and environmental influ-
ences, to observe how a key relationship has evolved over time and to underline the
effects of certain modelled variables on the evolution of other variables.

Models 1 and 2 show the results of the pooled least squares estimation, while
Model 3 shows the panel least squares estimates (Table 2). Model 1 estimates the
pooled equation by using white cross-section standard errors to allow for general con-
temporaneous correlation between firm residuals. The "cross-section” designation is
used to indicate that non-zero covariance is allowed across cross-sections (clustering
by period). This model uses, as explanatory variables, GHG emissions, renewable
energies, bilateral trade, population and education. Model 2 adds, as explanatory
variable, the distance. Model 3 is the least squares panel data model using as explana-
tory variables for Romanian international tourism demand GHG emissions, renew-
able energies, bilateral trade, population and distance.

The estimated coefficients in Models 1 and 2 are relatively close to each other.
Regarding Model 3, the results keep the sign of the influence, but the coefficient is
higher, as the model is different from the previous two models.

As expected, GHG emissions in the country of origin have a positive impact on
the number of international arrivals in Romania. This suggests that the most pollut-
ing countries contributed with more visitors to Romania (ceteris paribus). The GHG
emission effect on origin-specific arrivals was 0.328 in Model 1 and 0.299 in Model
2. For the panel model, the estimated coefficient was 0.584. The coefficients for

"The countries selected are Austria, Belgium, Bulgaria, Denmark, Switzerland, Finland, France, Germany, Ireland,
Italy, Luxembourg, Norway, the Netherlands, Poland, Portugal, Czech Republic, United Kingdom, Slovakia, Slovenia,
Spain, Sweden, Turkey, and Hungary.
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GHG emissions in all 3 models are significant. Thus, it would make sense to try not
to be very dependent on any single country or a small group of countries but try to
promote Romania as a tourism destination on the markets mostly affected by air pol-
lution, counting on those generating countries and capitalizing the green environ-
ment for tourism purposes.

Table 2. Estimation results for Romanian international tourism demand
(1993-2008). Dependent variable: logarithm of the tourists’ number

Model 1 Model 2 Model 3
Pooled Least Squares Pooled Least Squares Panel Least Squares
Variable Coefficient | Std. Error | Coefficient | Std. Error | Coefficient | Std. Error
CO2 0.328"* (0.035) 0.299%* | (0.098) | 0584 (0.148)
REWE 0.067*** (0.018) 0.107*** (0.040) 0.302%** (0.039)
TRADE 0.328%** (0.035) 0.574%** (0.058) 0.739*** (0.053)
POP -0.322%** (0.045) -0.367*** (0.087) -0.645*** (0.155)
DIST 0.309** (0.145) 0.776*** (0.121)
ED 0.398*** (0.016) 0.319%** (0.052)
C 3.129%** (1.071)
Coef. White cross-section Ordinary
covariance standard errors and
method covariance
(d.f. corrected)
R-squared 0.725 0.729 0.707
Adjusted R- 0.722 0.725 0.703
squared
No. of 368
observations

Note* significant at 10%, ** significant at 5%, *** significant at 1%.
Source: data processed by the authors.

The estimated coefficient for renewable energies in the generating countries is
positive and significant at 1% level, implying that international tourism in Romania
is responsive to this variable. Still, the coefficients are smaller, suggesting that the
influence has no high amplitude. Looking from the perspective of the environment,
renewable energies mean a cleaner environment for the generating countries and
more reasons for tourists to remain in their region of origin, thus the tourism demand
for Romania should decrease. But looking at costs, renewable energies are more
expensive, at least for the moment, and tourists may prefer cheaper destinations and
thus Romanian international demand could increase, and thus the expected sign from
this variable is positive.

It was expected that bilateral trade would have a positive impact on the number
of arrivals from any given country. In fact, a 1% increase in bilateral trade between
Romania and the analysed countries leads to a 0.328% increase in tourism demand
for Model 1 and 0.574% for Model 2. Therefore, efforts could be made by national
authorities to promote Romania in those countries with whom Romania has strong
commercial relationships.

For the variable, of population, the estimated coefficients are negative and sig-
nificant at 1% level. On the long run, tourism promotion of Romania should be con-
sidered in those countries where population growth is accompanied with welfare and
improvement of life conditions and in the quality of the environment. It is worth
mentioning that sustainable tourism development in Romania should be based on a
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qualitative increase of tourists, more interested in green environmental principles and
in preservation of the country's natural capital.

The distance effect on arrivals suggests that neighbour countries are not the main
generating tourist markets for Romania. Distance is not a barrier for tourists coming
from far away countries in Europe. The reality is that neighbouring countries in
Eastern Europe are more attractive for West European visitors, and even for
Romanian tourists. This variable needs a more profound analysis as it is connected
with the quality of infrastructure, which in Romania is still poor, and transportation
costs.

The coefficient of education confirms the sensitivity of international tourism in
Romania to this variable. The positive and significant relationship existing between
education and international arrivals underlines the fact that a sustainable long-term
development of tourism should consider education, training and awareness of visi-
tors. As education expenditures in the generating country are a positive stimulating
variable and an important advantage for supporting green environmental principles,
future tourism policy should closely consider these aspects when promoting
Romanian tourism.

5. Conclusions and future discussions. Increasing recognition of climate change
as a major environmental issue that must be addressed in a concerted manner
(Becken and Hay, 2007), induced a consensus on the need to study the impact of
GHG emissions on tourism activities, derived especially from transport and other
industry-related activities. The second emphasis should be put on the use of renew-
able energies, as further impacts tourist flows.

These two consistent variables, GHG emissions and the use of renewable ener-
gies, were integrated in a larger cross-sectional time series analysis, including other
variables, such as bilateral trade, population, distance, and education, which have an
important role in achieving sustainable tourism.

In this paper, the authors elaborated 3 panel data models applied to international
tourism demand in Romania, with results being similar to each other. GHG emissions
and renewable energies have positive impact on the number of international arrivals in
Romania, suggesting that the country attracts tourists from other more polluted
European countries and that tourists are less responsive to renewable energies. As
compared with other indicators having positive influences on Romanian inbound
tourism (bilateral trade and education), GHG emissions have a moderate to high have
influence and renewable energies have a relatively low influence. The coefficient of
education indicates a significant relationship with international arrivals.

In the years to come, lower-carbon activities, more efficient and renewable
sources of energy will offer tourism the opportunity for adaptation and rejuvenation,
putting great hopes on tourism as a driver of sustainable development.

Previous international agreements between world nations highlighted the need
to promote and undertake investments in energy-efficiency programmes and use of
renewable energy resources, with the aim of reducing the carbon footprint.
Renewable energy technologies can be used as a leverage for tourism development.

The results may be a valuable source of information for central administrations
in the decision-making process to implement the best suitable measures to reduce
GHG emissions and implement green environmental principles.
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