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Abstract
We investigate the impact of renewable energy and green practices (RE), transportation services and infrastructure (T.S.), GDP
growth (GDP), and forestry and natural resources (AFF) on the sustainable tourism development in the Eastern European
Countries (EECs). The study employed cross-sectional dependence and and CIPS unit root test to check stationarity along with
the dynamic common correlated effect (DCCE) model proposed by Chudik and Pesaran (2015) to test parameters for ensuring
robustness. The outcome of DCCEmethod suggests that renewable energy (RE), Transport Services (T.S.), Agriculture, Forestry
and Fishing (AFF), and economic growth (GDP) have a significantly positive impact on international tourism in the sampled
countries of Europe. Our findings could be insightful for policymakers and understanding the impact of renewable energy and
transportation services on tourism development, and thereby help in taking appropriate policy measures in the sampled countries.
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Introduction

The tourism industry (T.I.) has emerged as among the fastest
growing industries over the globe, creating millions of jobs,
increasing the world income, curbing inflation, and causing
infrastructure development all-around, as it is considered a
prerequisite for the development of tourism opportunities.
According to Meo et al. (2020), the revenue receipts through

T.I. are equivalent to exports and are expected to contribute
towards the GDPs of travel destination states substantially by
2050, as reported by the World Tourism Organization of
United Nations (UNWTO 2012). Consequently, the states
and policymakers have been focusing much on the develop-
ment of T.I. not only to earn much needed foreign exchange
but also to create jobs, to invigorates the growth of T.I., and
thereby to accelerate their overall economic growth (Roudi
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et al. 2019; Khoshnevis et al. 2017; Brida et al. 2016, 2015;
Tang and Abosedra 2014). Although travel and tourism sig-
nificantly contribute to economic development in the modern
era, this contribution also has its costs, particularly related to
the environment and ecosystem. Since tourism is invariably
linked to, and thus also affected by, several sectors, it can be
considered an outcome of various dimensions acting simulta-
neously in influencing, to greater or lesser extent, the attrac-
tiveness of an area, and thus tourism sustainability (Tanizawa
et al. 2011).

While the popularity of any tourists’ destination very much
depends upon varied resources in addition to the
eco-environmental beauties of any target territory such as
the provision of logistic and accommodation services, cultural
heritage, strategic geographical position, etc., the envi-
ronmental degradation, energy usage, and excess water
consumption remain the key barriers to sustainable tour-
ism (Ciacci et al. 2021).

The academicians have started thinking about how
these barriers can be removed and eventually turned
their interest towards green energy, green transportation,
green infrastructure, and green technologies because
these are the ways to overcome the issues related to
energy, water, environmental dynamics, and thereby at-
tain the sustainable development (see e.g., Eluwole
et al. 2019; Nguyen and Su 2021; Saint Akadiri et al.
2019; Udemba 2019; Chien et al. 2021; Razzaq et al.
2020). All in all, this growing interest is due to the fact
that unsustainable tourism is considered to be a signif-
icant source of carbon emissions. As such, reduction of
environmental impact becomes inevitable through miti-
gating the effects of burning the fossil fuels and unsus-
ta inable tour ism pract ices . In the Susta inable
Development Goals (SDGs) adopted by the United
Nations (UN 2015), the goal at No. 13 addresses reduc-
ing the environmental impact of the use of fossil fuels
and global tourism.

Sustainable tourism development is very much dependent
upon economic activity, that has natural effects on environ-
mental issues (Lasisi et al. 2020). Economic growth creates
funding opportunities for the country to bear expendi-
ture on environmental sustainability and increases the
ability to introduce environmental-friendly practices
(Nguyen and Su 2021).

There has been increase in the research thrust on the
socio-economic effects of the tourism activities (e.g., see
Croes et al. 2021), and the environmental effects of the tour-
ism activates have also been the subject of attention among the
environmentalists in the context of development of a sustain-
able tourism regime (ITO) (Usman et al. 2020).

Energy (especially the renewable energy) is among the
major determinants of environmental concerns and sustain-
ability, that eventually affects the economic well-being and

since the tourism sector is a significant consumer of energy,
to design a sustainable tourism regime, the most important
thing is to understand the interrelationships between the fun-
damental factors related to the economy, environment, energy,
and tourism (Shakouri et al. 2017; Lasisi et al. 2020).
Sustainable tourism development refers to an integrated ap-
proach aiming virtually at future-friendly planning with cov-
erage of all of its social, economic, and environmental dimen-
sions by creating and ensuring a desirable balance between the
needs of human beings and maximum possible sustainability
of natural resources, including the tourism destinations (Lasisi
et al. 2020).

Sustainable tourism development and management pose
several challenges for policymakers and as such analyzing
the nexus of environmental quality and tourism development
has become a crucial issue for policymakers to design most
appropriate policies for a sustainable life (Okumus and
Erdogan 2021). The T.I.-related pressing challenges include
mainly the ecological degradation, waste management, food
wastages, and the mass-energy consumption, whereby the
overall incremental global warming estimates are between
5.2 and 12.5% (UNEP and UNWTO 2012).

In order to achieve reductions in greenhouse gas (GHG)
emissions as per the global climate policies, a radical shift to
the usage of renewable energy sources is being advocated all
around the globe (Pulido-Fernández et al. 2019; Saint Akadiri
et al. 2019; An et al. 2021). The currently available alternative
sources are geothermal and ocean energy, bioenergy, hydro,
wind, and solar power. The renewable energy implementation
should be critically assessed as they may also have some neg-
ative impacts, as reported in the study by Gasparatos et al.
(2017). The empirics of Isaeva et al. (2020), Li et al. (2021),
and Ohlan (2017) estimate the relationship between GDP
growth and tourism. ITO in the form of inbound tourism
attracts the tourists to visit the host country based on a
variety of motives, including business tours, religious tours,
leisure and pleasure tours and etc. As such the tourists and
traders, especially the foreigners, invest, spend, and
contribute their share to the economic growth.

Furthermore, higher GDP growth also plays an active role
in promoting outbound tourism. The business community
visits other countries to search for new markets and invest-
ment opportunities. In another study, Sarpong et al. (2020)
analyzed the impact of renewable energy and tourism receipts
on the living standards taking twenty years’ data of eight
South African countries. They find that openness of trade
and renewable energy usage has a significantly negative
relationship with living standards. Tourism arrival and
receipts are the important factors that help improve the
living standards of people in the South African region.

Many researchers like Gössling et al. (2012) and Nguyen
and Su (2021) suggest that academicians and practitioners
agree on the concept that tourism must be sustainable. For
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sustainable tourism, all the stakeholders should play their part.
The sustainable tourism is one of the important considerations
for the tourists, where they are willing to pay a premium for
sustainable destinations. There are a number of ways to devel-
op sustainable tourism and one of these is the use of renewable
energy at the tourists' destinations. Though this will add addi-
tional costs for the tourists, they will be willing to pay the
premium as their ethical consideration (Nguyen et al. 2020).

Sustainable tourism has much to do with the four signifi-
cant aspects of development — economic, cultural, social,
and ecosystem/environmental. The tourism business in-
tensively exploits the natural resources and eventually af-
fects the previously mentioned four aspects of the econo-
my (Buckley 2011). Due to the abrupt climate changes
taking place all around the globe, a holistic policy is re-
quired to guarantee sustainable tourism in the short and
long run. This will result in ecologically sustainable, eco-
nomically, and environmentally viable tourism. Thus, sus-
tainable tourism can be defined as the development of
tourism and travel regime ensuring an appropriate balance
between all of above mentioned four aspects as now tour-
ists consider these four aspects necessary for their choice
of destination and ultimate satisfaction (Sharpley 2000).
Another definition of green tourism proposed by the
Green Tourism Association of Taiwan reads as “tourism
activities that minimize the environmental impacts and
reduce non-green energy usage and thereby the carbon
emission while enjoying ecology-humanity-culture integ-
rity.” Another related term is ecotourism which is also
called nature-based tourism. In ecotourism, the primary
focus is on the environment and ecological protection.

The primary area of concern for sustainable tourism
is to check the level of carbon emissions by the tourism
sector to protect the environment and ecosystem
(Nguyen and Su 2021). Increasing carbon emissions is
one of the challenges to future tourism, where a radical
shift is required in order to have a significant reduction
in CO2 emission to avoid climate degradation. Such
transformation is not only required in the modes of
transportation but also in the choice of tourists’ destina-
tions (Peeters and Dubois 2010). As such, the re-
searchers have started linking tourism with sustainable
development (Hall 2010; Nguyen and Su (2021). The
United Nations (U.N.) adopted the action plan of
“Sustainable Development Agenda 21”, and afterward,
the UNWTO, Earth Council (E.C.), and the World
Travel and Tourism Council (WTTC) have also sepa-
rately put forward their agendas for sustainable develop-
ment. Despite all the developments mentioned above,
limited literature on sustainable tourism is available
(Buckley 2012), and this study attempts to fill the spe-
cific gaps identified in the extant literature on the sub-
ject of ITO and development thereof.

Statement of research objectives

The availability of energy resources and their consumption are
the primary drivers of economic development (Adedoyin et al.
2020a, b; Kirikkaleli et al. 2020; Nathaniel et al. 2020a; Udi
et al. 2020) and as such specific economic challenges confront
the nations deficient in the energy resources. The negative side
of energy consumption is that the exploitation of these re-
sources increases environmental challenges, like environmental
degradation, global warming, etc. (Nathaniel and Khan 2020;
Nguyen and Su 2021). The use of non-renewable energy
sources has caused environmental as well as health issues in
the societies (Guarnieri and Balmes 2014), giving birth to EKC
hypothesis about the relationship between economic growth
and environmental pollution (Işık et al. 2019; Bölük and
Mert 2015).Many countries are facing the issue of environmen-
tal degradation due to overdependence on fossil fuels which
results in increased greenhouse emissions (Pandey et al. 2020;
Isik et al. 2017). The tourism sector is a significant contributor
of carbon emission, so it has a significant role in climate change
(Dogru et al. 2019). In recent times, tourism has been recog-
nized as a driver of environmental degradation (World Travel
and Tourism Council 2019; Gokmenoglu and Eren 2020; Isik
et al. 2017; Işık et al. 2019).

As compared to the studies on the tourism-growth nexus,
those related to the transport-tourism-energy nexus are sparse.
However, it is concluded that one of the major contributors to
GHG effect in the tourism industry (Gössling, 2013) and
linked with many other activities such as transportation
(Gössling and Peeters, 2015; Gössling et al. 2015), and all of
these activities need much energy consumption and emit an
enormous quantity of carbon emissions (Becken and
Simmons 2005).Many empirical studies find a nexus between
tourism and energy usage (or carbon emissions) as the tourist
destinations accrue considerable quantities of energy con-
sumption, water usage, and waste disposal (Dwyer et al.
2010) Solarin (2014) finds the relationship between energy
usage and tourism in Malaysia, whereas Katircioglu (2014)
and Katircioglu et al. (2014) find the same evidence in the
context of Turkey and Cyprus, respectively.

In another study, Gössling (2000) finds that tourism-related
energy consumption has adverse environmental effects, like
increased CO2 emissions due to travel/transportation. Koçak
et al. (2020) find that a possible co-movement exists between
tourism and CO2 emissions eventually. Land-use for tourism
is another cause of environmental dilapidation, where this
results in a decrease in forest areas (Al-Mulali et al. 2015;
Bilgili et al. 2017; Raza et al. 2017; Sharif et al. 2017;
Zaman et al. 2017; Pandey et al. 2020). A few studies argue
that a sustainable tourism regime promotes an eco-friendly
environment through eco-friendly transportation, green tech-
nologies, and renewable energy consumption (Paramati et al.
2017) and also argue that roads, railways, and sea
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transportation networks can be improved in order to reduce
CO2 emissions and ensure environmental quality.

In a related study, Pan et al. (2018) investigate the barriers
in sustainable tourism like high water consumption, increase
in environmental pollution, and energy consumption. The ef-
fects of critical factors of sustainable tourism, i.e., green ener-
gy, green construction, green innovation and technologies,
and green transportation, are also analyzed in the study. It is
argued that the adoption of a green transport regime by using
electric vehicles for tourism, recycling wasted water, and im-
posing a carbon tax to eliminate the carbon emissions can help
to attain sustainable tourism and can also provide the solution
to many environmental problems. So, the beforehand problem
is to investigate the nexuses of essential factors responsible for
sustainable tourism, namely renewable energy development,
green technologies, natural resources, and green transporta-
tion services. Out of these critical determinants, natural re-
sources and infrastructure development, besides renewable
energy, are also considered among the critical determinants
of sustainable tourism development (Nguyen and Su, 2021).
There has been reported empirical findings of an increasing
influence of tourism on pollution and the CO2 emissions (e.g.,
Balli et al. (2019), whereas empirical evidences of decreasing
impact or otherwise mixed evidences are also reported (e.g.,
Le and Nguyen (2021).

Overall, the present study is focused upon the following
primary research objectives:

1. To explore the impact of Renewable Energy (RE) upon
international Tourism (ITO).

2. To test whether Agriculture, Forestry, and Fishing (AFF)
have any association with International Tourism (ITO) in
Eastern European countries.

3. To test the association between GDP growth (GDP) and
international tourism.

4. To test whether transport sector operations (T.S.) have
any association with the volume of International
Tourism (ITO) in the Eastern European countries.

Significance of the study

Though there is adequate evidence of a negative influence of
tourism upon carbon emissions (e.g., Balli et al. 2019; Le and
Nguyen 2021), less work is available on the relationship be-
tween renewable energy and sustainable tourism. This study is
going to fill this gap in the literature. In order to achieve the
objectives of environmental quality and reducing carbon
emissions, the study investigates the dynamic relationship be-
tween renewable energy usage and the development of sus-
tainable tourism. The tourism sector is very much related to
the energy sector comprising transportation, accommodation,
and illumination, which consume much energy (Becken et al.

2003; Tsagarakis 2011). As few studies have addressed the
issue of environmental degradation due to tourism, the present
research contributes towards the contemporary literature by
checking the economic growth effect in the context of the
alternate energy sources’ consumption and sustainable tour-
ism development. The findings of the study clarify the
tourism-growth, energy-environment nexuses, where these
nexuses have been scarcely investigated empirically (Işık
et al. 2019). We have mixed evidence regarding the nexus
between economic growth and tourism (Pablo-Romero and
Molina 2013), which means this area needs further empirical
investigations. Lee and Chang (2008) find the relationship
between tourism and growth in OECD countries, whereas
Isik and Radulescu (2017) find the same relationship for
Greece. Paudyal (2012) finds similar evidence in Nepal; like-
wise, Chen and Chiou-Wei (2009) reach the same conclusion
for Taiwan and Korea.

Furthermore, the bidirectional relationship is supported in
many other studies (Seetanah 2011; Nissan et al. 2011;
Cortés-Jiménez et al. 2011; Caglayan et al. 2012), whereas the
findings of growth-led tourism (GLT) and tourism-led growth
(TLG) relations are also mixed. Oh (2005) finds that economic
growth leads to tourism in South Korea. Katircioglu (2009) finds
evidence of GLT hypothesis for Cyprus; Tang (2011) finds ev-
idence of GLT hypothesis in the Malaysian context, and while
Cortés-Jiménez et al. (2011) find evidence of the same hypothe-
sis in Tunisia; Lanza et al. (2003) report evidence for OECD
countries. Contrary, several studies also endorse tourism leads
growth hypothesis (Khalil et al. 2007; Hye and Khan 2018) in
Pakistan, and Srinivasan et al. (2012) find the same evidence for
Sri Lanka. Bilen et al. (2015) find that the TLG hypothesis holds
in a few Mediterranean countries. The literature review con-
cludes that tourism activities are primarily responsible for in-
creased energy consumption. Therefore, the need of the hour is
to study this topic in detail to address the critical issues and their
remedies for the safety of our future generations.

Katircioglu (2014) opined that energy consumption, car-
bon emission, and international tourism to Turkey are
cointegrated. The study further revealed that both energy
consumpt ion and in te rna t iona l tou r i sm worsen
environmental quality in Turkey. Similarly, Zaman et al.
(2016) examined the impact of tourism development and en-
ergy consumption on carbon emission in 34 developed and
developing countries in the framework of EKC hypothesis.
While the EKC hypothesis was validated by the study, it fur-
ther affirmed a tourism-induced carbon emissions causal rela-
tionship. In addition, Eluwole et al. (2019) found a
non-significant relationship between tourism and environ-
mental sustainability in 10 pollutant emission countries while
other related studies posited a significant relationship between
tourism and pollutant emissions (Saint Akadiri et al. 2019;
Lasisi et al. 2020).
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Our study of EECs is justified due to several reasons.
Firstly, the overall energy consumption is estimated to grow
by 6% by the end of 2030 compared to that in 2011 and the
energy consumption for the power sector is estimated to grow
by 49% for the same time period (Lasisi et al. 2020)), along
with a rise in the CO2 emissions by 0.5% (IEA 2019). In this
context, present study contributes towards more comprehen-
sive understanding of the linkages between environment and
ITO beyond the scope of mixed empirical evidence on
tourism-CO2 emissions’ nexus. Secondly, present study in-
vestigates the tourism-related environmental impact along
with the influence of transport services. Thirdly, considering
the vital role of tourism in the economic growth of EECs
invariably provides adequate justification for identifying the
STR-related policy implications and well-targeted develop-
ment and environmental policies.

The rest of this research is structured as follows: Section 2
covers the relevant literature on sustainable tourism and its
key determinants/factors; Section 3 describes the methodolo-
gy and data source; Section 4 presents the analysis of results
and discussion; Section 5 presents the conclusion of the study
and the significant implications.

Literature review

The tourism industry is a significant contributor to the develop-
ment of many economies, irrespective of their level of develop-
ment (Dogru and Bulut 2018; Bella 2018; Isik et al. 2017).
However, the increase in tourism activities has posed significant
environmental challenges (De vita et al. 2015) like carbon emis-
sions. An empirical examination of the tourism-environment hy-
pothesis is based on Environmental Kuznets Curve (EKC), which
has received increased attention from tourism researchers with
respect to sustainable tourism development. In this context, the
studies by De Vita et al. (2015), Shakouri et al. (2017), and
Zaman et al. (2016) support the EKC hypothesis, whereas
Gamage et al. (2017) and Sghaier et al. (2018) report evidence
contradictory to the EKC hypothesis. This might be because EKC
is dependent upon the level of development of an economy and its
tourism industry. Economic growth can increase the ability and
efficiency of a country to replace non-renewable energy and to use
of renewable energy sources respectively (Isik et al. 2018), and
thereby decreases CO2 emissions (Etokakpan et al. 2020;
Adedoyin et al. 2020c, d, e; Nathaniel et al. 2020b). It is also
reported that testing EKC might be misleading if checked on a
panel of countries (Granger 2003; Pesaran 2006), that can be due
to the differences in their level of development, tourism industry,
renewable energy usage, etc. in the sampled countries. Some also
argue that the less developed countries are also following the
course of action set by the developed countries, so there is a need
to study the EKC hypothesis after incorporating the impact of
renewable energy usage irrespective of the regions/countries.

Zhang and Liu (2019a, b) report tourism as a significant
contributor to carbon emissions for different parts of the globe
and conclude that renewable energy usage is the key to
reducing carbon emissions. In another study, Zhang and
Zhang (2020) check for the relationship between tourism
and carbon emissions for China by employing Pedroni and
Kao tests and find cointegration between the two variables
with the conclusion that tourism eventually increases the
levels of CO2 emissions. In another study by Katircioglu
(2014), long-run integration among the two variables for
Turkey is found along with a positive influence of renewable
energy usage on sustainable tourism development. In another
study, Zhang and Gao (2016) find a negative impact of tour-
ism on CO2 emissions in the eastern region of China. In con-
trast, there is no significant influence upon CO2 emissions in
central and western regions of China.

Tang et al. (2017) conclude that the tourism sector is one of
the major consumers of energy and also the major contributor
to greenhouse gas emissions. They find a positive relationship
between the scale of tourism and the level of carbon
emissions. Zhang and Gao (2016) analyze the effects of inter-
national tourism and growth on energy consumption and CO2
emissions in China and conclude that the tourism sector is one
of the largest carbon emitters.

Tian et al. (2020) examine the impact of GDP growth and
renewable energy consumption on tourism development and
the quality of the environment, taking CO2 emissions level as
an indicator of environmental quality. Unit root test and
cointegration tests are applied on 20 years’ data of G-20 econ-
omies, and the results indicate a noteworthy decrease in pol-
lution due to an increase in sustainable tourism development.
Consumption of renewable energy resources is found as one
of the significant contributors to the decrease in pollution.
GDP growth shows a U-shaped relationshipwith environmen-
tal pollution which means that an increase in growth and de-
velopment increases pollution in the beginning but, later in the
long-run, the relationship becomes negative— a confirmation
of the existence of EKC-based hypothesis. It is found that
improvement in tourism development and replacing
non-renewable resources with renewable energy can be help-
ful for pollution reduction in the G-20 economies of the world.
The study argues the importance of renewable energy usage
and establishes the link between GDP, pollution, and tourism
development.

There are several other variables, which have a direct im-
pact on sustainable tourism. In one of the studies, Ali et al.
(2018) add some more variables and investigate the relation-
ship between trade openness, sanitation facilities, financial
development, renewable energy sources consumption
(RESC), total reserves, and tourism in the nineteen Asian
countries taking data for 20 years. The countries were divided
based on the level of economic development, i.e.,
higher-income, middle-income, and lower-income countries.
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Results of the Vector Error Correction Model (VECM) and
cointegration model show that all variables have significant
cointegration, while trade, financial development, and re-
serves have significantly positive relationships with each other
in the high-income countries. In lower-income countries, cor-
relation is found among all of the variables, namely sanitation
facilities, financial development, and RESC. The total re-
serves increased due to the financial development in five
countries; due to RESC in seven countries; on account of
tourism in nine countries; due to improved sanitation facilities
in fourteen countries whereas trade contributed to increase in
the total reserves in six of the countries. The study also sug-
gests that the improvement of sanitation and tourism increases
foreign exchange reserves.

In another sustainable tourism study, Calderón-Vargas
et al. (2019) investigate the nexus between renewable energy
sources’ consumption (RESC) and sustainable tourism by
evaluating the wind/solar energy potential in conjunction with
the spatial-temporal tourist flow evolution. They find a nega-
tive impact of lack of infrastructure upon the tourists’ ability to
stay overnight and, also propose green housing facilities using
environmentally friendly energy sources, reduction in fixed
cos ts through sus ta inab le hous ing and lodging
establishments, sustainable electrification, and heating
arrangements besides the conventional systems.

Tourism development can make positive and negative im-
pacts upon the environment depending upon the geography of
the region. Dogru et al. (2020) investigate the relationship
between carbon emissions, tourism, economic growth, and
RESC in OECD nations, and find that tourism development
exerts a negative impact on the level of CO2 emissions in
Turkey and Canada but a significantly positive impact in
Italy, Slovak Republic, and Luxemburg. Most of the countries
get the benefits of economic growth from tourism develop-
ment and vice versa. Renewable energy consumption is found
to be the critical determinant of sustainable tourism develop-
ment and also a decrease in the level of carbon emissions.

Butowski (2021) investigates the key determinants of sustain-
able tourism and report that the tourists, host communities, and
tourism businesses are collectively called tourism, whereas these
actors have an equal stake in maintaining sustainable tourism. A
qualitative survey conducted in seven different regions of Poland
reveals that host communities living in the tourists’ places can take
maximum advantages from tourism. The study also proposes a
human-cantered approach to sustainable tourism. The study by
Khan et al. (2019) further extends the literature by adding re-
sources and agencies ofworkers in the study of sustainable tourism
development. They also study the technological and organizational
aspects of tourism governance. The impact of Covid-19, which
has destroyed the tourism industry throughout the pre-
vious two years, is also checked. It is also argued that
job creation in the tourism sector is also a significant
and positive effect of tourism development.

The study by Moreno-Luna et al. (2021) examines the im-
pacts of Covid-19 on tourism in different regions of Spain.
The tourism sector in Spain has great economic importance,
but due to Covid-19, the tourism industry has suffered the
negative impacts of the pandemic. Balearic island is among
the most affected areas of Spain, where almost 90% of the
tourism activities decreased during the pandemic.
Sustainable tourism is found to be among the essential pillars
of sustainable development in most countries.

Calderón-Vargas et al. (2019) examine the combined im-
pact of wind energy projects and sustainable tourism on local
development in the Amazon region. The region is rich in
biodiversity and suitable for tourism. Data is taken from the
World Tourism Organization (WTO) to examine the contem-
porary trends of tourism. It is found that the world’s
third-largest waterfall, namely Gocta, can be the main focus
of tourists. Lack of infrastructure restricts the tourists
from visiting the region. The Wood houses in the
region and clean energy sources can help the tourists
to stay longer. Wind or solar energy can help provide
the heating facility in the houses.

Pan et al. (2018) study the challenges of attaining sustain-
able tourism, i.e., high water consumption, increase in energy
consumption, and environmental pollution. Some of the major
factors required to have sustainable tourism are green build-
ing, green energy, green innovation, green technologies, and
green transportation. These factors have a significantly posi-
tive impact on sustainable tourism. It is argued that green
transport (electric vehicles) for tourism, recycling wasted
water, and imposing a carbon tax to eradicate the carbon
emission can help in attaining sustainable tourism and
eradicating ecological issues.

The study by Zhang and Zhang (2020) also examines the
determinants of ecological footprint that lead a country like
Pakistan towards environmental sustainability. Institutional
quality, economic growth, tourism, and renewable energy
are the factors found to affect ecological footprint. It is con-
cluded that the usage of renewable energy sources and im-
provement in tourism has a significant positive impact on
environmental conditions in Pakistan, whereas economic
growth and institutional quality have a positive impact in all
aspects. It is suggested that government must play a signifi-
cant role in the improvement of sustainable tourism, institu-
tional quality, and developing renewable energy sources.

In a study by Hafeez et al. (2020), a significant link be-
tween CO2 emission and globalization is found in the context
of South Asian countries analyzing 40 years’ data and
causality between growth and CO2 emissions. Hafeez et al.
(2020) conclude that economic growth is the main reason for
CO2 emission in Nepal, Pakistan, and Bangladesh as these
developing countries are focusing on economic growth,
which also increases environmental pollution. It is necessary
to control environmental pollution to get a competitive
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advantage. At some level, globalization also helps in
decreasing CO2 emissions in Bhutan and Pakistan. In this
regard, Pakistan must impose strict laws for the
implementation of environmental policies to reduce CO2
emissions.

Paramati et al. (2017) investigate the nexus between CO2
emission, tourism investment, and tourism development in 28
European Countries by taking 24 years’ data. Long-run and
short-run causality tests are applied, and the results suggest
that tourism development has a negative impact on CO2
emissions in the short run but has a positive impact in the
long run. It is suggested that more environmentally friendly
policies should be implemented by E.U. countries to improve
tourism development. This can help E.U. countries to reduce
carbon emissions and will also assist in increasing the tourism
revenue.

Lopez and Bhaktikul (2018) investigate the tourism poli-
cies that can improve sustainable tourism development in
Thailand. Range table analysis and Friedman scale method
are applied to analyze the data, and the results show that
most of the tourism in Thailand is attributed to the
availability of mountains for climbing, followed by the
museums and then temples. National parks also have major
tourism attractions.

In one of the empirical studies on the subject of sustainable
tourism regime, Wanner et al. (2020) examine different policies
implemented by the European countries to achieve the objective
of sustainable tourism. Framework, assessment, comparison, and
plans of European countries are discussed in the aforementioned
study. Wanner et al. (2020) conclude that focus of sustainable
policies needs the schemes of integrated management, healthy
lifestyle, and sustainable tourism using green innovation. Goals
of integrated management are more efficiently achieved by these
policies as compared to achieving the goals of tourism and
healthy lifestyle. From the careful review of the selected studies
on the subject of sustainable tourism regime, it can be posited that
the extant literature has focused on several philosophies related to
the relationship between tourism and growth. The first is
tourism-led economic development philosophy, whereby eco-
nomic growth leads the tourism growth. The second is the feed-
back philosophy which focuses on the causal effects of tourism
and growth. The third is the neutrality philosophy that advocates
the absence of any relationship between tourism and growth
(Razzaq et al. 2021; Fauzel 2020; Dogan and Inglesi-Lotz
2020; Ren et al. 2019; Fauzel et al. 2017). Chou (2013) argues
that governments havemade resolute efforts to undertake tourism
development to achieve economic growth. The tourism industry
also has a spill over effect on other industries. Asadzadeh and
Mousavi (2017) find a positive nexus between the level of eco-
nomic development and tourism growth. Economic
development results in the advancement of technology, which
can be used to upgrade environmental parameters. Rembeci
(2016) argues that tourism affects the entire economy and

recommends further exploration of the role of economy, envi-
ronment, and energy in the context of sustainable tourism, as also
suggested byWanner et al. (2020). Based on the critical literature
review, we also take natural resources, transportation services
and renewable energy, and green practices as the key determi-
nants of sustainable tourism development. Besides all these fac-
tors, GDP is also a significant factor that positively affects sus-
tainable tourism.

Methodology

This study investigates the impact of renewable energy and
green practices (RE), transportation services and infrastructure
(T.S.), GDP growth (GDP), and Forestry and natural re-
sources (AFF) on the sustainable tourism development in the
Eastern European Countries (EECs) namely Ukraine,
Slovakia, Romania, Poland, Czech Republic, and Bulgaria,
for the period from 1995 to 2018. Based on the objectives of
the study, international tourism (ITO) stands as the dependent
variable while economic growth (GDP), renewable energy
(RE), transport services (T.S.) followed by agriculture, forest-
ry, and fishing (AFF) are taken as influence variables in our
study model (see Table 1 and Figure 1). The DCCE-based
model equation is as follows:

ITOit ¼ αiITOit−1 þ δixit þ ∑PT
P¼0γxipX t−p þ ∑PT

P¼0γyipY t−p þ μit ð1Þ

In Eq. (1), ITO presents the international tourism,αiITOit −

1 represents the lag of ITO as an exogenous variable, δixit
represents other exogenous variables, and PT represents the
lags limit that is being included in the cross-sectional means.
In the formulation presented (Eq. (1)), the association between
the Transport sector (T.S.) and international tourism (ITO) is
expected to be positive. This study incorporates the forestry
and natural resources, GDP per capita, transportation services,
and infrastructure beside renewable energy and green prac-
tices as the key determinants of sustainable tourism develop-
ment and might be among the pioneering studies identifying
the unique relationship between these variables and sustain-
able development that will be equally interesting for the
policymakers and practitioners. We measured sustainable
tourism development through international tourism receipts,
whereas renewable energy and transport services variables are
measured through the log of the value of consumption per
capita of renewable energy and the relative % of services
imports, respectively.

This study incorporates the forestry and natural resources,
GDP per capita, transportation services, and infrastructure be-
side renewable energy and green practices as the key determi-
nants of sustainable tourism development and might be
among the pioneering studies identifying the unique
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relationship between these variables and sustainable develop-
ment that will be equally interesting for the policymakers and
practitioners. We measured sustainable tourism development
through international tourism receipts, whereas renewable en-
ergy and transport services variables are measured through the
log of the value of consumption per capita of renewable ener-
gy and transport services % of services imports, respectively.

The researchers did not consider the cross-sectional effects
in earlier studies and have just dealt with homogeneous slopes
using the econometric method for the time-series and panel
data analysis. The techniques, namely OLS, the Fixed, and the
Random Effects, and GMM, only indicate homogeneity’s
high degree. According to Meo et al. (2020), this assumption
is wrong and may result in the misinterpretation of results.
Alternatively, according to Pesaran et al. (1999), the panel
data approach is applied more extensively and thus

appropriate for data analysis in the above-mentioned context.
Table 2 presents the results of the dependence test employed,
whereas Tables 3, 4, and 5 show the 1st and 2nd generation
unit root tests respectively. Table 6 presents the results for the
confirmation test of no cointegration between the variables
involved, while Table 7 presents the results confirming the
nexuses among the endogenous and exogenous factors as pro-
posed by Westerlund and Edgerton (2008).

Analysis of results and discussion

Our study incorporated selected variables in the international
tourism model for the economies of EECs. The current study
investigates the relationships between renewable energy,

Country GDP per 
Capita 

(GDP)

Transportation 
Services and 

Infrastructure

(T.S.)

Renewable Energy 
and Green 
Practices 

(RE)

Forestry and 
Natural Resources

(AFF)

Sustainable 
Tourism 

Development

(ITO)

Fig. 1 Conceptual model of
Sustainable Tourism
Development

Table 1 Sources of data

Terms’ acronyms The variables Unit of measurement Sources of data

ITO International tourism International tourism, receipts (current US$) World Tourism Organization and
Statistica website

GDP GDP growth Gross domestic product (annual %) World Bank Database

RE Renewable energy Log Renewable energy consumption per capita (kWh) Statistical Review of World Energy

T.S. Transport services Transport services (% of services imports) International Monetary Fund

AFF Agriculture, forestry, and fishing Agriculture, forestry, and fishing,
value added (annual % growth)

World Bank Database
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transportation services, GDP, natural resources, and tourism
development. Analysis and discussion of the various tests and
regression model are presented in the following sections:

Cross-sectional dependence and unit root tests

Testing for cross-sectional dependence is an important issue
for two reasons. Firstly, given the interdependence across in-
ternational economies, the dilemma of cross-sectional depen-
dence among the macroeconomic indicators tends to exist and
is much debated. The Pesaran (2006) cross-sectional depen-
dence test (CD) was applied across pair-wise mean correlated
residuals to avoid the issue of distorted parameters.

Table 2 presents cross-sectional dependence across entities
confirmed by the CD test. Secondly, the CD test helps to
determine as to which of the panel unit roots, whether the
first-generation (Levin et al. 2002; Im et al. 2003) or those
of the second-generation tests (Chang 2004 and Pesaran
2007) are appropriate for suggested variables of the study.

The unit root test identifies and accommodates
cross-sectional dependence by assuming homogeneity,
while the second-generation unit root test considers
cross-sectional dependence (Kahia et al. 2017). The
present study has commissioned both the first vis-à-vis
second-generation unit root test to arrive at genuine
speculations. Findings on the first-generation unit root
test are displayed in Tables 3 and 4, while those of
the second-generation unit root tests are presented in

Table 5. Table 3 reveals that the variables demonstrate
mixed findings towards stationarity in different tests
when these are at level but emerge as stationary while
these are at the first difference in Table 4.

Prior to applying the dynamic common correlated effect
estimation, we test the stationarity of panel variables by using
the second-generation test CIP unit root.

Panel cointegration

As shown in Table 6, Pedroni’s test of cointegration indi-
cates the absence of cointegration among variables under
consideration. The Westerlund and Edgerton (2008) tests
in Table 7 do validate the existence of a long-run rela-
tionship among exogenous and endogenous variables.
They further propose that majority of the cointegration
tests cannot prevail over the issues of structural breaks,
which ultimately lead to imprecise judgments. Compared
to conventional tests of cointegration, the tests recom-
mended by Westerlund and Edgerton (2008) are rela-
tively reliable to counter the issues of cross-sectional
dependence, heteroskedasticity, serial correlation, and
structural breaks. The p-values of G.T., Ga, Pa, and Pt
cointegration tests indicate the level of significance at
1%, which confirms rejection of the null hypothesis of
no cointegration and reinforces the presence of
cointegration across RE, T.S., AFF, GDP, and ITO in
the analysis.

Table 2 Cross-sectional
dependence test Abbreviations The variable The CD test The P-value

ITO International tourism 11.13 *

GDP GDP growth 9.18 *

RE Renewable energy 7.94 *

T.S. Transport services 9.71 *

AFF Agriculture, forestry, and fishing 7.07 *

*indicating the test of significance at 1%

Table 3 The results of stationarity tests employed (ADF, IPS & LLC)

Abbreviations The variables LLC IPC ADF

The Stat. P-value The Stat. P-
value

The Stat. P-
value

RE The Renewable energy − 2.331 0.042** 0.692 0.947 11.766 0.597

TS Transport services − 0.512 0.346 0.479 0.371 17.631 0.551

GDP GDP growth − 1.411 0.061*** 0.621 0.531 21.987 0.612

ITO International tourism 0.761 0.031** 1.449 0.271 2.954 0.635

AFF Agriculture, forestry, and fishing 0.137 0.631 1.212 0.593 8.442 0.712

*, **, and *** indicate significance on 1%, 5%, and 10% levels respectively
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PMG regression and DCCE model

The results of regression (PMG) reveal Agriculture, Forestry,
and Fishing (AFF) and Renewable Energy (RE) have an in-
significantly inverse nexus with International Tourism (ITO)
(see Table 8). Contrarily, the Transport Services (T.S.) and
GDP growth (GDP) tend to have a significantly positive effect
on international tourism. This finding is really insightful and
suggestive for the government administrators to strengthen
their transportation sector (Daniel et al. 2021).

Results of PMG regression appear to be somewhat mis-
leading, as the cross-sectional dependence test reveals.
Hence, DCCE model was employed (see Table 9), revealing
that renewable energy (RE), transport services (T.S.), agricul-
ture, forestry and fishing (AFF), and GDP growth (GDP) have
positive and significant effects upon international tourism, as
also reported by Chen and Chiou-Wei (2009), Mbarek et al.
(2017).

There is a positive association between tourism and
renewable energy variables, as empirically pronounced by
Bano and Alam (2021) also. They posit that the use of renew-
able energy helps in augmenting tourism, speeding up eco-
nomic growth, and repelling CO2 emissions. The green
transportation services and RE both significantly and
positively affect international tourism in Eastern European
countries, and results tend to validate the positive association

between renewable energy and tourism, as pronounced by
Jebli et al. (2019) and Zhang and Liu (2019a, b).

Transport services are indispensable for the development
of the tourism sector (Gutiérrez and Miravet, 2016) and form
an intrinsic part of the tourism industry. Transport tends to
influence the other branches of the world economy, including
international tourism, decisively.Without transportation, there
won’t be a travel and tourism industry; people won’t have the
means to reach other places that they desire to see
(Dinu 2018). Hence, our findings agree to amplify the role
of transport services towards tourism development. These
are in line with the notions propagated by Celata (2007),
Litman (2008), and Currie and Falconer (2014).

The connections across agriculture, forestry, & fishing
(AFF) vis-à-vis tourism have the potential to help economies
exploit the benefits of economic diversification. Both agricul-
ture and tourism sectors appear to offer the best opportunities
for inclusive economic growth globally (UNEP 2011). This
might help generate economic prospects, develop complai-
sance in rural communities, and enhance sustainable develop-
ment across these sectors. Likewise, developing linkages be-
tween agriculture and tourism presents considerable prospects
for stimulating local production, retaining tourism earnings in
the vicinity, and improving the distribution of economic ben-
efits of tourism to the rural class (Torres 2003). Our findings
are converse to those reported by Mitchell and Coles (2009)
and Welteji and Zerihun (2018), which pronounce that in
terms of a perceived coexistence between agriculture and tour-
ism, there is no syntrophic relationship between the two.

The significance of tourism has grown up worldwide as-
ymptotically largely because of the multiple benefits that have
loomed through employment generation, foreign exchange
earnings, the balance of payment support, income to the soci-
ety, and revenue to the government through multiplier
effects (Paudyal 2012). Given this, the present research tends
to support the tourism-led growth hypothesis (TLGH) offered
by Balaguer and Cantavella-Jorda (2002), which proclaims
that expansion of international tourism activities wields

Table 4 First-generation unit stationarity tests at 1st diff. (LLC, IPS, & ADF)

Abbreviations Variable name Levin, Lin & Chu I'm, Pesaran and Shin ADF - Fisher

Statistics P-value Statistics P-value Statistics P-value

GDP GDP growth − 6.236 0.004* − 2.359 0.001* 36.252 0.000*

RE Renewable energy − 2.114 0.000* − 2.112 0.000* 36.142 0.002*

T.S. Transport services − 7.342 0.003* − 6.217 0.000* 58.322 0.001*

ITO International tourism − 4.256 0.000* − 3.365 0.000* 35.551 0.000*

AFF Agriculture, forestry, and fishing − 4.243 0.000* − 3.265 0.000* 23.154 0.000*

*, **, and *** indicate significance at 1%, 5%, and 10% levels respectively

Table 5 The results of
CIPS 2nd generation unit
root test

The level 1st diff.

RE 0.335 − 2.31*

T.S. − 1.621 − 4.54*

AFF − 1.234 − 6.75*

GDP − 2.418 3.75*

ITO − 1.26** − 5.23*

* and ** show significance at 1% and 5%,
respectively
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economic growth. Our results tend to substantiate the findings
by Rasool et al. (2021), Banday and Ismail (2017), Mallick
et al. (2016), Dhungel (2015), and Kadir and Karim (2012).

Conclusion and recommendations

Sustainable tourism needs the focus of the authorities on some
critical areas related to energy, environment, and natural re-
sources. The current study examined the linkages among re-
newable energy, transportation services, agricultural, forestry,
and fishing development, GDP growth, and international tour-
ism using data for the Eastern European countries employing
the DCCE model and incorporating cross-sectional depen-
dence in the tourism model, which were not tested empirically
in earlier studies.

Our findings reveal that our influence variables of renew-
able energy, transport services, agriculture, forestry and fish-
ing (AFF), and GDP growth exert significantly positive ef-
fects on international tourism. There stands a need to encour-
age the stakeholders to invest in renewable energy areas,
hence speeding up economic growth through renewable ener-
gy deployment. The role of renewable energy sources is vital
towards promoting international tourism both in terms of cost

savings and ensuring better environmental quality for the tour-
ists. However, the attitude towards the use of renewable ener-
gy seems to have been intimidated due to dispossessed poli-
cies by the governments in developing countries. As such, the
policymakers are hereby recommended to devise appropriate
policies for the development of T.I. by focusing upon the
significant determinants identified in our study results.
Moreover, for sustainable tourism, since some regions may
be expected to confront energy and environment-related con-
cerns, proper planning and monitoring by the concerned au-
thorities is indispensable. A number of policy implications
that are supposed to help in the development of sustainable
tourism are as follows:

Policy implications and recommendations

i. The currently available natural resources, as well as the
carbon-less alternatives such as geothermal and ocean en-
ergy sources, bioenergy, hydro, wind, and solar power,
mus t be dep loyed in the t r anspo r t a t ion and
tourism-related sectors for achieving sustainable tourism
development regime.

Table 6 The results of
cointegration test by Pedroni The t-stat The p-value Weight

t-stat

The p-value

The H1: common coefficients (within the dimensions)

The V-stat − 0.61 0.51 − 0.42 0.52

The Rho-stat 0.63 1.82 0.87 0.62

The PP-stat − 0.59 0.37 − 0.23 0.27

The ADF-stat − 0.44 0.84 − 0.09 0.47

The H1: individual coefficients (between dimensions)

The Rho-stat 1.38 0.69

The ADF-stat − 1.27 0.14

The PP-stat − 1.69 0.041**

**shows the result significance at the 5%

Table 7 Westerlund ECM tests

H1: cointegration The value The P-value

Gt − 6.151 0.000*

Ga − 21.234 0.000*

Pa 20.862 0.000*

Pt − 13.118 0.000*

*shows significance on the 1% level

Table 8 Results of the
PMG regression Exon. var Coefficient p-

value

RE − 0.05 0.201

TS 0.09 0.02**

AFF − 0.35 0.321

GDP 0.26 0.04**

C 14.03 0.00*

* and ** show the result significance at the
1% and 5% levels
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ii. Through comprehensive plans of balancing, moderniza-
tion, and replacement (BMR) strategies, the concerned
quarters must strive to convert the traditional energy
sources into green energy for ensuring an environmental-
ly friendly and sustainable tourism regime.

iii. The environmental regulations must be strengthened by the
Government bodies along with embarking upon the mass
awareness programs for stakeholders through all available
media,whichwill not only help to increase awareness among
the public, but also among the business enterprises, and there-
by lead to switching towards green energy sources.

iv. This study argues that non-renewable energy damages
the quality of the environment, whereas renewable ener-
gy sources can improve the environment. The
policymakers should formulate policies to monitor and
decrease the consumption of non-renewable energy.
Alternatively, the government should promote the use
of renewable energy sources; there will be in line with
the environmental agenda of Sustainable Development
Goals 2030.

v. In order to promote sustainable tourism regime, the poli-
cies can be designed in an inclusive manner, whereby the
policies should focus on ecotourism and nature tourism.
The consumption pattern of the tourism-related activities
and the tourism destinations must be monitored and reg-
ulated properly. The policymakers should enforce renew-
able energy consumption at the tourist destinations, so the
traditional energy solutions are steadily replaced with re-
newable energy sources.

vi. Furthermore, the study demonstrates that the
policymakers should focus on green growth as findings
show that economic growth goes alongside improving
environmental quality. In order to discourage the con-
sumption of traditional and carbon-related sources of
energy, specific incentives and exemptions should be
offered to enable the desired shift towards the alternative
energy sources mentioned above.

vii. Last but not least, the policymakers may initiate vibrant
policies to gear up the investment in the tourism sector
and ensure its growth and development of sustainable
tourism across the countries sampled in this study.

This study attempted to find the impact of essential var-
iables, namely natural resources, transportation services,
renewable energy and green practices, and GDP on sus-
tainable tourism development. All of the policy initia-
tives mentioned above need a firm resolve by the
policymakers and relevant authorities in order to devise
and implement the policies related to sustainable tour-
ism development. This study is also supposed to help
the policymakers in the EECs to devise and implement
successful sustainable tourism development policies by
focusing on the sustainability aspects and green prac-
tices related to energy-growth nexus, forestry and natu-
ral resources, and transportation services.

Recommendations for future research

1. This study examines data related to the sampled Eastern
European Countries, so the findings cannot be generalized
to any individual country due to differences arising from
country-specific conditions. Therefore, future studies may
also focus on the country-specific analysis.

2. The moderating effect of political regimes and global un-
certainties, the growth of the shadow economy, and gov-
ernance effectiveness can also be checked in future
studies.

3. Advanced quantile modelling can be carried out, as this
approach is comparatively less employed in tourism
literature.

4. The role of information and communication technologies
in the development of sustainable tourism can also be
studied in future studies.
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Table 9 DCCE model output

Exon. var The coefficient The p-value

ITO ( -1) − 0.07 0.02**

RE 0.14 0.00*

TS 0.08 0.00*

AFF 0.05 0.03*

GDP 0.12 0.06**

* and ** show result significance at the 1% and 5% level
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