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Abstract
With the growing interest among researchers in analyzing the ecological footprint of any country, this study focuses on new
dimensions to analyze the long-run and short-run asymmetric impact of tourism, financial development, and globalization on
ecological footprint in Turkey by using Quantile Autoregressive Distributed Lag model for the period from 1986 to 2018.
Further, the EKC hypothesis was also tested. The results show that tourism, globalization, and financial development are
positively and significantly associated with the EFP. This means that the increase in these variables will further increase the
ecological footprint in Turkey. The U-shaped EKC curve was found to be valid in Turkey. The results also depict nonlinear and
asymmetric association among most of the variables. Hence, based on the results, further research directions and practical
implications can be suggested.
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Introduction

Thus, the purpose of this particular study is to investigate the
association of tourism, FDEV, and globalization with the EFP
in Turkey, through which the effective policy measures will
be proposed depending on the results of the study. One of the
major global issues for future generations that have been in-
creasingly threatening and responsible for global warming is
environmental degradation (EN_DEG). The world is striving
for the protection of the environment along with the achieve-
ment of economic development simultaneously. In many
studies, it has been observed that due to a continuous decline
in environmental quality, it becomes vital for the countries to

develop some strategies that reduce these deteriorations so
that the quality of the environment can be improved. In liter-
ary studies, it has been examined that human beings have
unlimited needs and as the natural resources are limited with
higher economic well-being and expansion stages; the energy
consumption, in this case, leads to pollution and environment
degradation (Borhan and Ahmed 2012; Anatasia 2015;
Jumadilova 2012; Zee and Burford 2008; Katircioglu 2014).

Further, it also becomes important that natural habitat
should be preserved in this process of economic welfare.
Keeping this view in mind, economic growth and pollution
have been researched comprehensively in the previous litera-
ture. By extending the classical work of Kuznets (1955), many
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scholars such as Istaiteyeh (2016), Grossman et al. (1991),
Ozcan and Ari (2017), and Dinda (2004) have argued that
with the rise in economic development activities of a country,
the per capita income also increases, as a result of which
energy consumption and economic growth cause damage to
the environment. But as activities of economic development
reach the optimum level, EN_DEG is likely to reduce with the
rise in per capita income. This particular fact has been named
environmental Kuznets curve (EKC) hypothesis and is also
being tested in an extensive number of countries (Ozatac
et al. 2017; Katircioglu 2017; Kapusuzoglu 2014; Kalayci
and Koksal 2015).

However, because of differences in proxy settings and eco-
nomic estimation processes, various studies have also failed to
govern an inverted U-shaped EKC for some of the nations and
states that have earlier confirmed the hypothesis. In one of the
studies conducted by Dogan et al. (2017), it was observed that
the EKC hypothesis was not supported in some of the selected
OECD countries, because the expected coefficient signs of
variables were opposite to that of the path of hypothesis. At
the same time, it was concluded by Bozkurt et al. (2016) that
the EKC hypothesis was not supported and provided the same
results by showing that as tourist arrival was increased in the
BRICS countries, the CO2 level also increased. Additionally,
it was also found that the EKC hypothesis in China, Malaysia,
Turkey, and Sri Lanka was also not supported (Solarin 2014;
Naradda Gamage et al. 2017; Zhang and Gao 2016; Karasoy,
2019; Katircioğlu and Katircioğlu, 2018).

Further, the ecological footprint (EFP) has been considered
one of the most significant issues these days under the um-
brella of EN_DEG for developing as well as developed coun-
tries. In this study, we have considered the same, i.e., the
ecological footprint, as a measure of EN_DEG in Turkey. It
is referred to as a natural production area with respect to the
water and land that an individual, people, or activity entails to
yield all resources that are consumed while absorbing waste
(carbon dioxide) with the help of modern technology along
with the managing of resources (Rudolph and Figge 2017).
According to Ewing et al. (2012) and Ozturk and Al-Mulali
(2015), EFP is a comprehensive measure, which is used as an
indicator to measure EN_DEG (Aslan et al. 2018;
Charfeddine and Mrabet 2017; Ozturk et al. 2016). Further,
it highlights the direct and indirect effects of manufacturing
and consumption on the atmosphere (Ulucak and Bilgili
2018). EFP is the indicator showing the demand of people
for natural resources and is considered one of the most widely
used indicators of natural resource consumption (Teixidó-
Figueras and Duro 2015) and is mostly recognized as a mea-
sure of environmental sustainability (Mostafa 2010). EFP can
also measure and manage the resources of the overall econo-
my. It is very advantageous because of the fact that environ-
mental data can be merged in this single measure and is easily
compared with production capacity (Costanza 2000).

Due to the significance of the EFP, the focus of researchers
has turned to several key issues causing deterioration of envi-
ronments such as tourism (TOUR), financial developments
(FDEV), and globalization (GLOB). Previous literature
highlighted various factors affecting EFP, such as “FDI”
(Solarin and Al-Mulali 2018), “economic growth”
(Tutulmaz 2015), “tourism” (S. Katircioğlu & Katircioğlu,
2018), FDEV (Charfeddine and Khediri 2016; Destek &
Sarkodie 2019), “GLOB” (Sharif et al. 2019), and “natural
resources” (Hassan et al. 2019).

Tourism is a cultural, economic, and social occurrence
which demands the process of moving of an individual to
the areas or locations outside of their normal surrounding for
business or personal purposes. The TOUR industry seems to
be one of the major industries in the world. This industry is
considered to be constantly growing, and as result incomes
and services improve (Pırnar and Günlü 2012). Over the last
few years, it has been observed that international TOUR has
gained significant increase by representing almost 7% of ex-
ports around the world generating 1.5 trillion US dollars and
30% of service exports while contributing 10% of world GDP
(Glaesser et al. 2017). However, despite the fact that TOUR
considerably contributes to growth in economic activities and
development, it also adds a negative influence on the overall
environment of that country. The TOUR industry can lead to
deterioration of the environment in different forms such as air
pollution, loss of natural habitat, and erosion of soil (Ozturk
et al. 2016). Secondly, the amount of energy consumption in
TOUR activities for catering, accommodations, and transpor-
tation can produce higher levels of CO2 in the atmosphere. In
a report of IEA (2019), 2/3 of CO2 emission is due to electric-
ity or heat production including the transportation sector. In
the study carried out by Qureshi et al. (2019) on the panel of
countries, the results showed that tourists’ arrival is connected
with loss in biodiversity while increasing carbon dioxide and
greenhouse gas emissions (GHG). Moreover, trade liberaliza-
tion also impacts EF and the habitat area. They also found a
direct relationship between EFP and outbound tourists.

By extending our knowledge on EN_DEG, another most
important factor reported in previous literature is FDEV.
Although, for the development of a country’s economy, the
financial sector plays a vital role, yet, it can have a number of
adverse effects on the environment in different ways. A con-
sumer buys or builds certain items such as building large
houses, machinery, automobiles, and the like that usually im-
pact the atmosphere, as manufacturing these items requires
energy consumption. So as a result of FDEV, investors are
likely to purchase and arrange modern plants and machinery
that require a huge amount of energy, and as a result of this, a
large number of pollutants and CO2 are emitted into the envi-
ronments (Pata 2018). In contrast, few prevailing studies also
suggest that FDEV decreases pollution. For example, Juan
(2011) suggests that FDEV fetches environmentally friendly
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ventures by stimulating research and development (R&D) that
results in the reduction of EN_DEG. In addition, Shahbaz
et al. (2016) also discuss that FDEV leads to the financing
of efficient technologies and encourage sources of renewable
energy, which are less expected to impair the environment.
Majeed and Mazhar (2019) found that FDEV reduces the
EFP and considerably helps in improving environmental qual-
ity. Thus, it shows that FDEV and EN_DEG are reasonably
linked to one another.

Furthermore, the causes and effects of GLOB are described
and examined in several different ways by various scholars de-
pending on the prevailing global view and relevant disciplines
(Dreher and Gaston 2008; Jones 2010). GLOB, all over the
world, has enhanced economic development and has a very
strong impact on different aspects of human life such as socio-
economic, environment, and politics. GLOB is a shift from iso-
lated national and self-constrained economies having trade bar-
riers, strict regulations, and tough cultural differences towards a
more unified and mutually dependent global economy (Hill
2008). The economic facets of globalization may perhaps affect
the environment through the channel of trade and foreign direct
investment (FDI). For example, the use of sophisticated and
innovative technology by foreign investors may reduce energy
consumptions and improve environmental quality, but if they
employ the conventional and obsolete machinery, the environ-
ment degradation further increases (Shahbaz et al. 2016). The
influence of globalization results in the improvement of envi-
ronmental quality as capital inflows and trade openness aid to
import more advanced technology which is environmentally
friendly (Godil et al. 2020; Shahbaz et al. 2018a).

Current research has targeted Turkey due to the rise in
EN_DEG. The Turkish economy has witnessed an average
annual growth rate of 2.8% against 2.3% of OECD during
2018 (World Bank 2018). This growth was achieved at the
cost of various issues including environmental ones. Although
the attention of the world since 2001 is mostly on the devel-
oped and emerging economies, another most important yet
emerging bloc of the global economy is MINT (Mexico,
Indonesia, Nigeria, and Turkey) (Dogan et al. 2019). In
2016 the energy sector alone contributed 72.8% of aggregate
GHG emissions (Turkish Statistical Institute 2018).
Moreover, it is an emerging economy and a member of the
EuropeanUnion with the highest levels of carbon emissions in
the world. The EU may put forth pressure on Turkey for
implementing some strategies in its national scheme on cli-
mate variation and global warming in addition to CO2 emis-
sion targets and curtailing the same. Turkey has been placed
on number 23 worldwide in terms of carbon emissions with
1% emissions in 2006 according to the World Bank (Erdogdu
2010). Turkey is located in the most strategic region of the
world, and due to its economic growth, it is likely to attract
tourists, FDIs, and global attention, and due to these factors,
the EFP of Turkey is expected to be disturbed.

Yet, in our knowledge very little or no single study has
been carried out by integrating these three variables, i.e.,
TOUR, FDEV, and GLOB, on EFP along with the Quantile
Autoregressive Distributed Lag (QARDL). Keeping in view
that this study offers a clear vision about the relationships
developed here, it differs from previous studies in certain
ways. Firstly, one of the important research tasks is to com-
bine these three variables to further extend our understanding
of the EFP in the context of Turkey as it has not been explored
with respect to the intensities of EFP, i.e., how the said vari-
ables influence at different environmental levels.

Secondly, the study examines the use of quantile
asymmetries between our independent variables (tourism, fi-
nancial development, and globalization) and dependent vari-
able (EFP) by employing QARDLmodel of Cho et al. (2015),
which will be comparatively a new addition to the existing
literature and differs from the previous techniques used.
Moreover, this technique has some advantages which are not
included in standardmodels. For example, the QARDLmodel
helps to test the extent to which the long-term relationship
across the quantiles is stable. Additionally, it provides a flex-
ible econometric framework to examine the various links
among variables. In comparison with the linear ARDLmodel,
the QARDL model is more helpful as it introduces the
asymmetries in EFP due to an increase and/or decrease in
TOUR, financial development, and globalization under di-
verse stages. In terms of methodology, the QARDL model is
more useful because firstly the model allows for asymmetries
location-wise, i.e., it may depend on the location of EFP with-
in its conditional distribution. Secondly, the QARDL ad-
dresses the long-term relationship of tourism, financial devel-
opment, and globalization with EFP, which is further related
to short-term dynamics across a range of quantiles of the con-
ditional distribution of EFP.

Lastly, in previous studies, it was found that there was a
lack of cointegration between the time series due to the usage
of traditional econometric techniques like Johansen
cointegration test and linear ARDL model. It is because of
the fact that the negative outcome could be explained by the
existence of quantile varying cointegration coefficients over
the short term, although the variables continue to move to-
gether in the long term (Xiao 2009). Moreover, the QARDL
model is also considered superior to other nonlinear models,
i.e., NARDL (nonlinear autoregressive distributed lag) model
(Shin et al. 2011). In this model, the nonlinearity is shown
exogenously, and the threshold is set to zero rather than it is
determined by the data-driven process. These reasons justify
our choice of adopting this model in our study which will
encompass all the gaps of previous studies and show the ac-
curate nonlinear and asymmetric linkages of tourism, financial
development, and globalization with an EFP in Turkey.

Further, the paper is planned as follows: Selected literature
is shown in the “Literature review.” Research methodology
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and examination procedure are shown in “Methodology.”
Data analysis and related discussion are produced in
“Results,”while the closing statements and policy suggestions
are placed in “Conclusion.”

Literature review

Over the last few decades, many studies have been carried out
that examine the relationship between TOUR and pollution
(Bakhat and Rosselló 2011; Becken 2002; Lohmann and
Dredge 2012; Tabatchnaia-Tamirisa et al. 1997; Akadiri
et al., 2019; Akadiri et al. 2020; Eluwole et al. 2020).
TOUR is considered to be one of the major factors towards
EN_DEG because it requires huge energy levels for different
functions such as “food supplying, transportation, housing,
and the management of TOUR-related attractions” (Gössling
et al. 2012; Hall and Gössling 2013; Saenz-de-Miera and
Rossello 2014). These activities are likely to increase CO2

emission and lead to EN_DEG (Tovar and Lockwood 2008;
Xuchao et al. 2010; Alola et al. 2019). Previously, CO2 emis-
sion has been considered one of the most significant factors
leading to polluting the environment. Lee and Brahmasrene
(2013) analyzed the TOUR impact on economic growth and
carbon dioxide emission using statistics from the European
Union countries. The results showed that tourism impacts
negatively on carbon dioxide emissions. In one of the studies
conducted by Katircioğlu (2014), the TOUR development ef-
fect on CO2 emissions in Singapore was analyzed using the
EKC hypothesis from 1971 to 2010. The findings revealed
that tourism development and carbon dioxide emissions are
negatively related. Moreover, the determinants of carbon di-
oxide emissions with macroeconomic variables and TOUR
were examined in Malaysia (Solarin 2014). A long-run rela-
tionship was observed between these variables.

With respect to Turkey, Katircioglu (2014) studied the im-
pact of TOUR and CO2 emissions. The study showed that an
increase in TOUR leads to higher energy consumptions and
carbon dioxide emissions. Additionally, the impact of TOUR
was studied in association with environmental quality and
EFP in 10 countries by Katircioğlu and Katircioğlu (2018).
The results show that the TOUR induced EKC hypothesis was
found valid and a negative influence was observed between
TOUR development and EFP. In one of the studies conducted
by Ozturk et al. (2016), international TOUR and EFP were
examined by using the EKC hypothesis for the period of 1988
to 2008 in the panel of 144 countries. An indirect relationship
between TOUR growth and the EFP was found in the high-
income and upper-middle nations. Habibullah et al. (2016)
inspected the impacts of TOUR activities on the loss of bio-
diversity in the panel of 141 countries. The results reveal that
tourist arrival in the country proves to be dangerous for mam-
mals, birds, plants, and fishes, while the high per capita

income decreases the loss of biodiversity. It was concluded
by Lin et al. (2018) that as tourism EFP in the metropolitan
increases, the traffic intensity, overload on cultivated land,
frequency of shopping, and ecosystem footprint are also likely
to increase creating a severe problem for the sustainability
schedule of the country.

It was further highlighted that there is a need to reconsider
the TOUR insights by implying new perceptions about TOUR
destinations that would be aligned with public-private collab-
oration, e-TOUR, knowledge-based TOUR, and others, rather
than conventional TOUR (Jovicic 2019). Further, it was con-
firmed by Katircioglu et al. (2018) that the sustainable TOUR
infrastructure can lead to better environmental quality which
reduces the EFP on a global level. Moreover, sustainable
TOUR marketing is considered the most suitable policy tool
in preserving natural plants and wildlife of the country
(Kiráľová 2019).

FDEV enhances countries’ economic efficiency due to
which their overall financial status improves. It also helps
many undertakings of a country to boost such as FDIs, banks,
and the stock market (Katircioglu 2014). An upsurge in
FDEV broadens the scope of investments across the borders
while providing a greater opportunity to use advanced tech-
nologies. On the other hand, FDEVs can impact the environ-
ment in many ways. Several previous researches have
highlighted the effect of FDEV on EN_DEG (Pata 2018;
Sarkodie and Strezov 2019) and have shown the negative
impacts of FDEV on the environment (e.g., Abbasi and Riaz
2016; Park et al. 2018; Sadorsky, 2010; Sarkodie and Strezov
2019).

However, very few studies have been carried out linking
FDEV and EFP. For example, FDEV was found to be posi-
tively related to EFP in Qatar (Charfeddine andMrabet 2017).
Likewise, Mrabet and Alsamara (2017) also found a positive
relationship between FDEV and EFP in Qatar. Charfeddine
and Mrabet (2017) found that EFP increases with the increase
in FDEV activities. Yet, in one of the studies of Uddin et al.
(2017) conducted on 27 countries, emitting the highest quan-
tity of CO2 showed that FDEV lessens EFP. Furthermore,
Hafeez et al. (2018) argued that environmental problems can
be inflated because of FDEV in the country. However, FD is
also found to be positive in improving the environment of the
country with the improvement in technological progress and
research and development (Shahbaz et al. 2013). Supporting
this, Baloch et al. (2019) argued that FDEV decreases EFP.

GLOB has been studied widely with different outcomes,
positive as well as negative. Although GLOB is termed as an
important factor in promoting the linkages politically, eco-
nomically, and socially among different countries all over
the world, however, due to trade flows, transfer of technology,
FDIs, industrialization, and urbanization, it can have adverse
impacts on countries’ environment and atmosphere.
According to Shahbaz et al. (2017), GLOB is transferring of
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technology from developed to developing economies in the
form of FDIs and imports while promoting division of
labor and enhancing relative advantage of countries.
However, it has been observed that besides an increase in
economic development through different influences of
GLOB, the environment is greatly affected by surging en-
ergy consumption.

The classical study of Grossman and Krueger (1991a, b)
showed that free trade among economies can have a signifi-
cant impact on the environment. Additionally, Managi and
Jena (2008) examined the impact of trade liberalization on
EN_DEG in some advanced and emerging nations. The study
results showed that opening trade in these countries causes
EN_DEG. In support, few other studies reported the negative
impact of GLOB on the environment (Frankel, 2003;
Shahbaz, 2013). A reverse relationship was reported between
GLOB and carbon dioxide emissions in 15 countries by Lv
and Xu (2018). Similarly, Shahbaz et al. (2017) investigated
the effect of GLOB on CO2 emissions in 25 developed coun-
tries, and the findings showed a positive impact. By further
studying the literature, authors such as Doytch and Uctum
(2016), Martens and Raza (2010), and Salahuddin et al.
(2019) have found mixed results of the effect of GLOB on
CO2 emission. The findings vary according to the countries’
global perspectives.

On the other hand, in the previous literature, the asso-
ciation between “globalization and EFP” has been studied
scarcely. In one of the studies conducted by Rudolph and
Figge (2017), a relationship between GLOB and the EFP
was examined using the KOF index in 171 countries
through panel data. The study findings confirmed that
GLOB has a significant positive impact on EFP depend-
ing on the economic, social, and political aspects of
GLOB. In a study conducted by Dreher and Gaston
(2008), different environmental factors were studied such
as “CO2 emissions,” “sulfur,” water pollution, and “round
wood” production. The results of the study, however,
were found to be ambiguous and inconclusive. In another
study of Sabir and Gorus (2019), it was examined that
different dimensions of GLOB like a foreign direct invest-
ment, trade liberalization, and KOF index are positively
and significantly associated with EFP. The study con-
cludes that GLOB is responsible for increasing environ-
mental degradation through unsustainable economic
growth in South Asian countries. In the study of Ahmed
et al. (2019), it was found out that GLOB is not a signif-
icant factor of EFP but it intensifies the ecological carbon
footprint significantly.

The study further fills the gap as previously the influence of
TOUR, FDEV, and GLOB on EFPwas examined cumulative-
ly, i.e., it was not analyzed according to the condition of the
environment, whereas the prevailing study has identified the
influence of the said variables according to the magnitude of

the environment, i.e., whether the influence of TOUR, FDEV,
and GLOB is at a high, moderate, or low level of EFP.
QARDL is best suited for these types of multivariate evalua-
tions especially when the influence of variables is required to
be checked at different intensities of the environment.

Methodology

In order to examine the relationship of our variables used in
this study (tourism, financial development, globalization, and
EFP), we have employed the QARDL model given by Cho
et al. (2015). This model is an extension of the ARDL model,
which helps to investigate the potential asymmetries and non-
linearities between the tourism, financial development, glob-
alization, and EFP. The QARDL model for our study is writ-
ten as follows.

EFPt ¼ μþ ∑p
i¼1σEFPiEFPt−i þ ∑q

i¼0σGDPiGDPt−i

þ ∑r
i¼0σGDP2 iGDP

2
t−i þ ∑s

i¼0σFDEViFDEVt−i

þ ∑U
i¼0σTOURiTOURt−i þ ∑v

i¼0σGLOBiGLOBt−i

þ ɛt ð1Þ

Where ɛt is defined as error term indicated as EFPt – E
[EFPt/ωt − 1] where ωt − 1 is considered the smallest υ-field
which is produced by EFPt , GDPt, GDP

2
t, FDEVt, TOURt,

GLOBt, EFPt − 1, GDPt − 1, GDP
2
t − 1, FDEVt − 1, TOURt − 1,

GLOBt − 1} and p, q, r, s u and v are lag orders stated by the
Schwarz Information Criterion. We use EFP, GDP, GDP2,
FDEV, TOUR, and GLOB in Eq. 1 as ecological footprint,
gross domestic product, the square of GDP, financial devel-
opment, tourism, and globalization.

This Eq. 1 is extended as recommended by Cho et al.
(2015), which further leads to the form of QARDL, given as
follows:

QARDL (p,q,r,s,u,v) model:

QΔEFPt ¼ μ τð Þ þ ∑P
i¼1σEFPi τð Þ EFPt−i

þ ∑q
i¼0σGDPi τð ÞGDPt−i

þ ∑r
i¼0 σGDP2 i τð ÞGDP2

t−i

þ ∑s
i¼0σFDEVi τð ÞFDEVt−i

þ ∑U
i¼0σTOURi τð ÞTOURt−i

þ ∑v
i¼0σGLOBi τð ÞGLOBt−i þ ɛt τð Þ ð2Þ

Where, ɛ t τð Þ ¼ EFPt−QEFPt
τ=δt−1ð Þ (Kim andWhite,

2003) and 0 > τ < 1 shows quantile. Further, the QARDL
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Model in Eq. 2 is generalized as under because there might be
some serial correlation in the error term.

QΔEFPt ¼ μþ ρEFPt−1 þ πGDPGDPt−1

þ πGDP2GDP2
t−1 þ πFDEVFDEVt−1

þ πTOURTOURt−1 þ πGLOBGLOBt−1

þ ∑P
i¼1σEFPiΔEFPt−i þ ∑q

i¼0σGDPiΔGDPt−i

þ ∑r
i¼0 σGDP2 iΔGDP

2
t−i

þ ∑s
i¼0σFDEViΔFDEVt−i

þ ∑U
i¼0σTOURiΔTOURt−i

þ ∑v
i¼0σGLOBiΔGLOBt−i þ ɛt τð Þ ð3Þ

By extending the above eq. 3, it can be further reformulated
as per (Cho et al. 2015) to get the ECM of QARDL model
given as follows:

QΔEFPt ¼ μ τð Þ þ ρ τð ÞðEFPt−1−βGDP τð ÞGDPt−1−βGDP2 τð ÞGDP2
t−1

−βFDEV τð ÞFDEVt−1−βTOUR τð ÞTOURt−1−βGLOB τð ÞGLOBt−1Þ
þ ∑P

i¼1σEFPi τð ÞΔ EFPt−i þ ∑q
i¼0σGDPi τð ÞΔGDPt−i

þ ∑r
i¼0 σGDP2 i τð ÞΔGDP2

t−i þ ∑s
i¼0σFDEVi τð ÞΔFDEVt−i

þ ∑U
i¼0σTOURi τð ÞΔTOURt−i þ ∑v

i¼0σGLOBi τð ÞΔ GLOBt−i þ ɛt τð Þ
ð4Þ

We have used the delta method in order to measure the
short-run impact of the previous EFP on recent EFP, and it

is measured by σ* ¼ ∑P
i¼1σEFPi, whereas the cumulative

short-term impacts of recent and previous levels of GDP,
GLOB, TOUR, GDP2, and FDEV are measured by
σGDP* ¼ ∑q

i¼1σGDP*, σGLOB* ¼ ∑v
i¼1σGLOBi, σTOUR* ¼ ∑u

i¼1σTOURi,
σGDP2* ¼ ∑r

i¼1σGDP2 i, and σFDEV* ¼ ∑s
i¼1σFDEVi. Furthermore,

the long-run integrating parameter β for GDP, GLOB,
TOUR, GDP2, and FDEV is measured as

βGDP* ¼ −
βGDP

ρ
;βGLOB* ¼ −

βGLOB

ρ
;βTOUR*

¼ −
βTOUR

ρ
;βGDP2* ¼ −

βGDP2

ρ
;βFDEV* ¼ −

βFDEV

ρ
:

The conventional delta method is usually used to calculate
the cumulative short-term and long-term parameters. ρ is the
ECM parameter which should be negative. In this paper, we
have used the Wald test in order to investigate statistically the
short-run and long-run asymmetric influences ofGDP,GDP2,
FDEV, TOUR, andGLOB on EFP. For e.g. considering ρ, the
parameter for speed of adjustment, following is the null hy-
pothesis, ρ* (0.05) = ρ* (0.10)…………. ρ* (0.95). The same
type of hypothesis is analyzed on βGDP, βGLOB, βTOUR, βGDP2 ,
and βFDEV parameters and also on specific lags, i.e., σEFP,

σGDP, σGLOB, σTOUR, σGDP
2, and σFDEV, the short-term

parameters.

Results

In this paper, we analyzed the impact of tourism, financial
development, and globalization on EFP. Further EKC
hypothesis with respect to Turkey was also analyzed. The
annual data was used for analysis from the year 1986 to
2018 which was first converted into quarterly data by
choosing the quadratic match sum method as applied by
Sharif et al. (2019) and Shahbaz et al. (2018b). The data of
TOUR was collected from the web site of Turkey’s ministry
of tourism and is measured in terms of no. of tourist arrival,
GLOB is an index consists of political, economic and social
globalization and was collected from KOF Swiss index,
FDEV is the Domestic credit by Financial sector (% of
GDP) whereas, GDP is per capita of GDP (constant US$)
and the data source for FDEV and GDP is world Bank, finally,
EFP is per capita of a global hectare (gha) and is collected
from Global footprint network.

Table 1 shows the descriptive statistics of the variables
used in this study, i.e., EFP, GDP, tourism, financial develop-
ment, and globalization with respect to Turkey. All mean
values of variables are found to be positive. Mean value for
EFP is found to be 0.699 with minimum and maximum values
of 0.526 and 0.854, respectively, GDP to be 2346.173 with
minimum and maximum values of 1420.356 and 3767.514,
tourism to be 4.318 with minimum and maximum values of
0.590 and 10.537, financial development to be 11.284 with
minimum and maximum values of 4.808 and 19.533, and
globalization to be 15.805 with minimum and maximum
values of 12.026 and 18.723, respectively. The Jarque-Bera
test results depict that the EFP, GDP, tourism, financial devel-
opment, and globalization are not normally distributed at a 1%
level of significance. The findings of Jarque-Bera confirmed
the existence nonlinearity among the variables (Sharif et al.

Table 1 Results of descriptive statistics

Variables EFP GDP TOUR FDEV GLOB

Mean 0.699 2346.173 4.318 11.284 15.805

Minimum 0.526 1420.356 0.590 4.808 12.026

Maximum 0.854 3767.514 10.537 19.533 18.723

Std. dev. 0.098 675.221 2.928 4.758 1.829

Skewness 0.030 0.692 0.447 0.422 − 0.426
Kurtosis 1.698 2.259 1.758 1.806 2.291

Jarque-Bera 9.344 13.560 12.874 11.759 6.769

Probability 0.009 0.001 0.002 0.003 0.034

Source: author estimation
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2017; Sharif et al. 2018; Arain et al. 2020; Batool et al. 2019);
Mishra et al. 2019. This implies that further analysis can be
done through the QARDL model.

Table 2 shows the outcomes of the unit root test for which
the ADF and the ZA test were utilized. The results of the ADF
and ZA tests show whether data is stationary or not. Further,
the structural break is also accounted for with the help of the
ZA unit root test. In this study, all of the variables are not
stationary at level but are stationary at the first difference,
i.e., I (1). Table 3 shows the results of the QARDL model
estimation for Turkey. The ρ parameter shows a significant
relationship with a negative sign at the highest quantile ranges
between 0.90 and 0.95. It depicts the parameter dependence of
parameters. Further, the results represent the long-term rela-
tionship between independent variables (tourism, financial de-
velopment, and globalization) and dependent variable (EFP)
represented by β. GDP, in the outcome, shows that it is highly
significant and negative at middle-high and high quantiles
(i.e., (0.70–0.95), whereas GDP2 is significant but positive
from quantile (0.60–0.95). So in the case of Turkey, we
witnessed a U-shaped nexus between economic growth and
EFP where at the beginning an upsurge in economic growth
leads to the decline in EFP but, after a threshold stage, a
further rise in GDP also deteriorates the environment. So here
at high quantiles i.e. (0.70–0.95), further increases in the
growth result in the decline of EFP, i.e. the condition of the
environment improves. So here it shows the existence of the
U-shaped EKC hypothesis in the case of Turkey. The out-
comes are consistent with previous studies (e.g., Katircioğlu
and Katircioğlu 2018).

TOUR is positive and significant at both the highest and
lowest quantiles, i.e., 0.05–0.10 and 0.90–0.95, showing that
tourist arrival in the country has a significant positive influ-
ence on the EFP of the country. However, when there is the
low intensity of EFP, these tourists will further degrade the
environment, but as the intensity of EFP increases, the effect
of TOURwill become insignificant until EFP reaches the high
intensity, i.e., 0.90–0.95, where the arrival of tourist will again
deteriorate the environment. This finding indicates that as
tourist arrival increases, the EFP is likely to increase which
is aligned with the results of previous researches (e.g.,

Katircioğlu and Katircioğlu, 2018; Brandt and Buckley,
2018; Lin et al. 2018; Habibullah et al. 2016).

The result of FDEV shows that at a low or moderate inten-
sity of EFP, the effect of FDEV is insignificant; however,
FDEV is positive and significant at the higher quantiles, i.e.,
0.80–0.95, showing that, at a high intensity of EFP, as finan-
cial development increases in the country, the EFP condition
of that country deteriorates. These findings are aligned with
the study of Hafeez et al. (2018), Charfeddine and Mrabet
(2017), and Hafeez et al. (2018) in which financial develop-
ment is one of the reasons for the increase in EN_DEG.

Lastly, GLOB depicts the same result as TOUR, i.e., it is
also positively significant at both the lowest and the highest
quantiles (i.e., 0.05–0.10 and 0.90–0.95), which indicate that
with the global development, the EFP of the country is also
disturbed, i.e., it will further deteriorate. It shows that when
there is a low intensity of EFP, globalization will further de-
grade the environment, but as the intensity of EFP increases,
the effect of globalization will become insignificant until
EFP reaches the high intensity, i.e., 0.90–0.95, where the
globalization will again deteriorate the environment. The find-
ings are aligned with the results given by Rudolph and Figge
(2017).

Further, the short-term dynamics show that the prevailing
EFP changes are significantly and positively influenced from
low to middle-high quantiles by their own previous levels in
Turkey. The current and past changes in GDP negatively and
significantly influence the current and previous variations in
EFP at high quantiles, whereas current and past changes in
GDP2 positively and significantly influence the current and
previous variations in EFP from the middle to high quantile
in Turkey. The previous and recent variations in TOUR at
high quantiles are found to be significant and negatively
influencing current and previous changes in EFP in Turkey.
FDEV and GLOB are found insignificant in the short run.
Thus, the overall findings of the QARDL model suggest that
tourism, financial development, globalization, and GDP are
either positive or negative significant determinants of EFP
either in the long-run or short-run with respect to Turkey.

Table 4 above shows the Wald test results of parameter
dependency for both the long-run and short-run parameters.

Table 2 Results of unit root test
Variables ADF (level) ADF (Δ) ZA (level) Break year ZA (Δ) Break year

EFP 0.296 − 5.334*** − 1.053 2012 Q01 − 13.247*** 2012 Q01

GDP − 0.109 − 4.267*** − 1.245 2008 Q04 − 8.325*** 2010 Q04

TOUR − 1.236 − 4.893*** − 2.093 1996 Q01 − 5.998*** 2006 Q04

FDEV − 1.093 − 5.038*** − 1.275 2014 Q01 − 6.095*** 2008 Q04

GLOB 0.147 − 6.093*** 0.254 2017 Q02 − 10.245*** 2012 Q03

The values in the table specify statistical values of the ADF and ZA test. The asterisk ***, **, and * represent the
level of significance at 1%, 5%, and 10%, respectively
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This analysis allows testing parameter dependency across all
quantiles. Moreover, the Wald test also checks the nonlinear-
ities in long-run and short-run parameters for evaluating loca-
tional asymmetries (Cho et al. 2015). When we fail to reject
the null hypothesis indicating the dependency of long-run and
short-run parameters among the variables of interest across
quantiles, it shows linear and symmetric relationships among
the associations. Overall, the null hypothesis for ρ is rejected
in the model. Further, the results of our study show that the
Wald test rejects null hypotheses across all variables such as
GDP, tourism, financial development, and globalization in
long-run parameters. In the case of short-term parameters,
the Wald test rejects the null hypothesis for all variables, i.e.
EFP, TOUR, and GLOB, except for the GDP and financial
development in which the Wald test fails to reject the null
hypothesis. It shows that our exogenous variables, i.e., GDP,
tourism, and globalization, along with the EFP, the dependent
variable, depict nonlinear and asymmetric association; how-
ever, GDP, FEDV, and GDP2 is found to be insignificant as
per short-term dynamics of the Wald test.

Discussion

In previous studies a number of scholars have examined the
determinants of EFP in Turkey, but the relationship of the
variables used in this study has not yet been studied so far
by keeping in view the QARDL methodology. This study
entailed the various variables such as tourism, financial devel-
opment, globalization, and GDP to measure EFP in Turkey.
The time series data were analyzed from 1986 to 2018. At
first, descriptive statistics were analyzed for all the variables
along with the normality test through Jarque-Bera. The sta-
tionarity and non-stationary characteristics of variables were
measured through ADF and ZA tests. Further, the long-term

and short-term association between independent and depen-
dent variables were determined by using the QARDLmodel at
different levels of quantiles. Lastly, we have also employed
the WALD test to check the parameter dependence of the
constructs.

The findings of the QARDL are unique as compared with
previous researchers as it offers the influence of FDEV,
GLOB, and tourist arrivals on EFP according to the intensities
of EFP. Outcomes reveal that tourism, globalization, and
FDEV significantly impact the EFP in Turkey. All of these
variables have a positive effect on EFP, i.e., in the case of
tourism and globalization; it is at the lowest and highest in-
tensity of EFP, i.e., 0.05–0.10 and 0.90–0.95, whereas in the
case of FDEV, it is only at the highest intensity of EFP, i.e.,
0.80–0.95. It shows that due to an increase in FDEV, GLOB,
or tourist arrivals in the country, the EFP is also likely to
increase. Further, all the null hypotheses across long-run pa-
rameters were rejected; however, for the short-run parameter,
all null hypotheses were rejected except for financial develop-
ment, GDP, and its square in which the WALD test fails to
reject the null hypothesis.

Conclusion and policy suggestions

The study fills the gap which was not addressed by previous
researchers, i.e., earlier studies have shown the influence of
TOUR, FDEV, and GLOB on EFP on a cumulative basis,
whereas the prevailing study has identified the influence of
said variables according to the magnitude of environment. The
results of the study suggested that the variables used in this
study are found to be possible determinants of EFP. Keeping
in view the empirical results, the policymakers must invest in
strategies to improve the tourist guides especially from those
countries that are more responsible for increasing EN_DEG.
The Turkish officials should take necessary actions in limiting
energy consumption and its usage because of the fact that non-
renewable energy consumption deteriorates environmental
conditions. By limiting the usage of non-renewable energy,
environmental conditions can be improved in the long-run.
Renewable energy can be used to replace the consumption
of fossil fuels. It is also observed that renewable energy is
helpful in reducing the dependence on energy imports while
improving environmental footprints (Kahia et al. 2017).

Further, ecosystems offer a broad range of beneficial ser-
vices that enhance the standard of the human way of life and
welfare. Their efficient administration is subsequently a cru-
cial concern for avoiding the loss of species and habitats.
Governing bodies and investors must emphasize on the activ-
ities that biodiversity assures for the social and economic ad-
vancement of the specific country along with the advancement
of all nations in common. So the need to assess the services
rendered by ecosystems is getting more apparent. Careful

Table 4 Results of the
Wald test for the
constancy of parameters

Variables F statistics (P value)

ρ* 7.492*** [0.000]

βGDP 11.539*** [0.000]

βGDP
2 4.684*** [0.000]

βTOUR 17.482*** [0.000]

βFDEV 9.491*** [0.000]

βGLOB 0.291 [0.982]

σGDP20 0.999 [0.513]

σEFP1 2.290** [0.013]

σGDP0 0.860 [0.568]

σTOUR0 7.039*** [0.000]

σFDEV0 0.510 [0.885]

σGLOB0 1.899** [0.049]

Source: authors’ estimation
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control of natural capital and services furnished by eco-
systems direct to enhanced economic and social sustainability
both locally and globally (Nikolova and Jebril, 2019).

More precisely, it can be said that the TOUR industry must
invest in those activities which may be beneficial both for the
industry itself and the environment. By ignoring environment
protection, the TOUR industry can lose its opportunities and
true essence of recreational purpose. As far as GLOB is con-
cerned, it is the result of actions and guidelines in numerous
spheres (e.g., international finance, trade, communication, and
transport,) and through various political scales (i.e., locally
and globally). Hence, there is no sole area in which GLOB
and its outcomes can be exclusively addressed. So with re-
spect to GLOB, policymakers should take into consideration
both social and economic associations more seriously when
deliberating and addressing sustainable growth (Rudolph &
Figge 2017). It was also found that in the case of Turkey, a
U-shaped EKC hypothesis was valid, i.e., at the initial stage,
an upsurge in economic growth leads to the improvement of
the environment, but after a threshold stage, a further rise in
GDP deteriorates the environment. This issue can be ad-
dressed by taking certain actions by creating awareness for
the general public to use renewable energy resources in lieu
of non-renewable energy.Moreover, an important finding was
stated by Baloch et al. (2019) from the point of view of
policymakers that FDEV can decrease EFP. So considering
the negative role of FDEV in Turkey, it could be said that
FDEV can play a vital role in encouraging people of Turkey
to buy goods (e.g., automobiles, and washing machines) that
consume less energy. As the financial sector plays an impor-
tant role in providing funds for utilizing green technology and
replacing the obsolete technology, it is required by the
policymakers to adopt certain policies regarding public aware-
ness so that people may use renewable energy products rather
than adopting more energy consumption activities. By
informing consumers about this possibility of consuming re-
newable energy, they are more likely to purchase energy-
efficient and environment-friendly products. The above poli-
cies can be introduced in the curriculum of environment, re-
newable energy, and energy efficiency at school and univer-
sity levels as well as by creating public awareness through
broadcastings. This may improve the ecological footprint of
the country in the long-run.
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