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Abstract

Since the mid-20" century, Environmental Degradation (ED) has been a paramount concern
for humanity. Numerous researchers have found an association between various human activities
and ED indicators. This paper aims to analyze the impact of tourism, urbanization, and Foreign
Direct Investment (FDI) on the Ecological Footprint (EF) and CO, emissions in nine Asia-Pacific
countries over 22 years. The theoretical foundations of this study are based on externality theory
and public/common good theories that explain the cost of ED by certain human activities.
We have employed Autoregressive Distributed Lag (ARDL), Non-Linear Autoregressive
Distributed Lag (NARDL), and the Johansen co-integration techniques to see whether long-run
causality exists between tourism, urbanization, FDI inflows, and the ED indicators. The findings
reveal a long-run causality between tourism, urbanization, EF, and CO, territorial emissions
in Asia-Pacific countries. The empirical outcomes also show a significant impact of tourism
activities and urbanization on EF and CO, emissions. Moreover, a moderately significant long-run
causality exists in the sample countries except for Japan. These findings suggest that governments
and lawmakers should be concerned about the environmental consequences of tourism

and urbanization-related activities and enact policy measures to preserve their ecosystems.
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Introduction

Environmental Degradation (ED) has been a hot topic
and is becoming a serious issue as the threat continues
to endanger the environment. The Asia-Pacific region
has experienced rapid tourism growth and urbanization
over the past three decades, driven by exponential
economic development and globalization. However, at
a certain point of development, countries can impact
the environment more than they can sustain [1]. The
biggest challenge for the global community is to create a
sustainable environment by reducing Greenhouse Gases
(GHGs) and ecological footprint. Ecological footprint
(EF) is described as an “accounting tool that enables
us to estimate the resource consumption and waste
assimilation requirements of a defined human population
or economy in terms of a corresponding productive
land area” [2]. Put simply, EF measures the human
dependence on nature within a certain system. The
system results will compare the biologically productive
area that is still available for use by humans, estimated
by its production of biological materials (Biocapacity).
The EF and biocapacity are measured in total demand or
supply of six indicators: built-up land, carbon emission,
cropland, fishing grounds, forest products, and grazing
land, which are accumulated into EF. These two tools are
created by the Global Footprint Network (GFN) to study
sustainability around the world and its implications for
society at large. [3] proposed that EF analysis provides
a unique, accurate, and comprehensive understanding of
environmental sustainability.

Tourism is the world’s third-largest export sector.
In 2023, it contributed 9.1% to the global GDP, with
around 330 million people employed in the sector [4].
International tourism receipt has reached over $ 1.5
trillion in 2023 [5].

Asia-Pacific countries have been the greatest
contributors to tourism activity over the past decades.
[6]. According to the Pacific Asia Travel Association’s
(PATA) forecasts, the number of international visitors
is expected to exceed 516 million by the end of 2023.
This expansion has exerted significant pressure on
the region’s environment. Tourism contributes to
environmental degradation through increased waste
production, energy consumption, and depletion of
natural resources. This has raised concerns regarding
implementing the Eco-tourism policy as an alternative
to conventional tourism.

Among Asia-Pacific countries, China has been
leading in terms of international tourist arrivals, with a
total of 145.31 million people in 2019, which dropped to
27.47 million in 2020. However, the industry recovered
after COVID-19, and tourist arrivals reached 82.03
million in 2023 [7]. Tourism accounted for 11.04%
of Chinese GDP and provided direct and indirect
employment to around 28.25 million people. Moreover,
it is a well-established fact that tourism helps China
in its economic development [8].

Tourism creates demand and attraction for goods and
services related to the tourist spots. Global connectivity,
new technologies, living standards, employment, and
cultural development are also direct byproducts of the
tourism industry. Therefore, it impacts other sectors of
the economy that are a part of the value chain of this
industry and helps to maintain a stable income stream
for the people and the country.

Despite its increasing importance in the world
economy, the tourism industry is also one of the largest
contributors to greenhouse gas emissions. Tourism
activities put pressure on local resources, which may lead
to ED. Local land use, soil erosion, beach pollution, and
habitat loss are the chain effects of gradually degrading
the environment. Over-consumption of natural resources
has a significant effect on the environment through
tourism. Moreover, the GHGs emitted by the tourism
sector have already breached the upper limit ratio.
Tourism activities contribute to the depletion of natural
resources, pollution, and physical impacts on tourist
landscapes, thus damaging the ecosystem. Depleting
the ozone layer, climate change, and loss of biodiversity
are also some of the tourism-induced impacts on
the environment.

Alongside tourism, urbanization and Foreign Direct
Investments (FDI) are also considered to be the major
factors that contribute to EF and CO, emissions in the
environment. Urbanization has led to an increase in
transportation demand, waste generation, resource
utilization, and rapid energy consumption [9].
As city boundaries expand, the demand for infrastructure
such as buildings, roads, and bridges also increases,
which results in the consumption of large amounts
of energy and materials. Similarly, metropolitan areas
are also major sources of air pollution, which has
a negative impact on the ecology and natural landscape
[10].

FDI also leads to higher amounts of CO, emissions
and ED as companies often prefer profit over ecological
wellbeing [11]. The Asia-Pacific region has received
substantial FDI over the past few decades. This FDI has
played an imperative role in the economic prosperity
of the countries. However, this prosperity has been
achieved at a cost to the ecology. Meanwhile, FDI
augments the development of tourism infrastructure,
which may contribute to the upsurge in EF and CO,
emissions.

By 2030, people are expected to have 56% less
exposure compared to 2015 levels, leading to up to
a 37% reduction in premature deaths. This provides
countries with numerous benefits, including improved
public health, economic growth, and a more sustainable
climate for agriculture [12].

Fig. 1 shows the global heat map of biocapacity
reserves [13] and biocapacity deficits  (red).
This indicates that most Asian countries are facing
a severe deficit in biocapacity reserves. In other words,
the consumption of biocapacity reserves is very high
in these countries.



Climate Crossroads: Exploring the Environmental...

b

Fig. 1. Heat map of Countries with Bio Capacity Reserves and Deficits.

While air pollution has been deemed the worst in
Asia-Pacific, land pollution is also considerably worse
because of soil pollution, erosion, and salinization
that affect agricultural sustainability. In Asia alone,
a total of 315.8 million hectares of land area is affected
by salt because of rigid irrigation and area expansion.
Soil acidity, wind erosion, and metal contamination
caused by heavy economic activity pose significant
environmental threats. Furthermore, countries strive to
enhance their tourism industries for economic gains.
However, tourism exacerbates environmental challenges
such as deforestation, biodiversity loss, and pollution,
highlighting the need for eco-friendly tourism activities
to mitigate ecological damage. Therefore, current
research attempts to assess the impact of tourism
activities, urbanization, and FDI on the Asia-Pacific
region’s ecological footprints and CO, emissions.

This paper will contribute to the existing literature
in several ways. First, it contributes to the literature on
the tourism-environment nexus with a fresh perspective
from the Asia-Pacific region. Second, unlike earlier
studies that overly focus on assessing the role of tourism
and FDI on CO, emissions, the current research will use
two different measures of ED, i.e., EF and CO, emission.
This will help us understand how human activities
can endanger the ozone layer, biological productive
land, and other resources, specifically in Asia-Pacific
countries. Third, the present research will also ascertain
the crucial role of multinational corporations (via FDI)
in ED in the host country. This will help policymakers
include environmental considerations to attract foreign
direct investment. Fourth, this study will ascertain the
crucial role of urbanization in global warming, which
will help to introduce new policy measures for waste
management, construction, energy efficiency, and green
spaces in the region. Finally, current research results
will help promote environmentally friendly tourism
spots with a keen focus on ecological well-being.

The rest of the paper is structured as follows:
next Section evaluates the literature and theoretical
foundations of the study. Materials and Methods Section
describes the data and methodology. Results and
Discussion Section provides the results of the statistical
analyses. The final Section concludes the research and
provides implications for the policymakers.

Theoretical Foundation and Literature Review
Externality Theory

Externality theory is defined as any cost or benefit
brought upon the third party in a condition that the third
party has no control over the formulation of the cost or
benefit. This theory is relevant when the economy of a
country’s production or consumption in aggregate affects
the third party. These harmed parties are “external”
(such as the environment) to those who are producing
and consuming the goods or services (businesses).

The effect of externality always results in goods
and services that do not reflect the true price of
consumption or production, meaning that the price for
any good or service that has an externality impact is
not in equilibrium [14]. For the price of any goods and
services to perfectly reflect the true equilibrium in the
market, it has to be adjusted by considering all of the
costs, including external costs borne by the third party.
In a nutshell, the environmental externalities should be
internalized by imposing taxes/fines on the activities
that generate negative externalities.

Common Goods Dilemma
The common good is a term mainly used in

microeconomics. It is characterized by the fact that the
goods are non-excludable, meaning that a particular
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person cannot stop others from obtaining the good, and
people can use it until it reaches zero quantity. In the
case of environmental issues, common goods tragedy
in the area has created several dilemmas [15]. It is too
costly to exclude a group of people from using the
common good, such as water, trees, coal, etc. On the
other hand, when this type of good is non-excludable, it
raises cases where a group of people or firms are over-
exploiting them without being hindered. The market for
this type of good is more likely to be inefficient because
of the scattered resources of free, non-excludable goods.

In retrospect, an example of public goods related to
ED is Climate Change Mitigation (CCM). CCM consists
of numerous actions that minimize the magnitude of
real-time global warming and its effects. Examples
of climate change mitigation could include reducing
emissions, either natural or human, and policies limiting
firms’ activities that damage the environment [16].
One example of a positive externality is when a company
mitigates climate change through self-governed policies
that try to sustain or repair the environment. One party’s
benefit of mitigation also does not eliminate the benefit
of others. That is why countries around the globe are
forming the United Nations Framework Convention on
Climate Change [17].

This convention aims to discuss strategies to reduce
GHG concentration levels to a sustainable minimum.

Tourism and Environment

Previous literature suggests that tourism generates
a significant amount of national income in Asia-Pacific
countries, but lacks research on its possible detrimental
impact on the countries [18]. On the other hand, those
who have explored these adverse consequences have
mainly used a single proxy of ED: the amount of carbon
emissions. [19] have observed the effect of incoming
tourists on pollution, caused mainly by CO, emissions
in Malaysia, Thailand, and Singapore. Findings suggest
a positive relationship exists between tourism and CO,
emissions in Malaysia, but an inverse association was
observed in Thailand and Singapore. [20] found a causal
relationship between emissions, tourist arrivals, and
economic growth, but it was only present in the short
run. Tourism activities and transportation are the key
contributors to CO, emissions in the tourism sector. [21].
Tourism exerts higher pressure on the environment than
residents. [22].

Furthermore, [23] suggests that the integration
between tourist arrival and environmental policy should
be tightened to facilitate the transition towards a better
tourist factor. [24] Turkey’s energy utilization has
increased as the tourism sector develops, resulting in
increased emissions and climate change. Further, a long-
term positive relationship between CO, emissions and
tourism growth was observed using the ARDL approach.
[25] found that since China has the largest number of
tourist arrivals and, at the same time, is the largest
emitter of CO,, the increase in the number of tourist

arrivals results in an increase in GDP, CO, emission, and
energy consumption but is relatively limited compared
to other countries. Further, in the context of the Hubei
province of China, a low level of coordination between
tourist activities and environmental management is
reported by [26]. Similarly, [27] 1 also explored the
impact of tourism development on ED in the USA
using the wavelet transform framework. Results iterate
that tourism development significantly impacts carbon
emissions in both the short and long run. However,
[28] observes the impact of tourism development on
EF and uses the top 10 tourist countries as a sample.
Results prove that tourism development exerts a positive
influence on environmental quality. Some other studies
have also observed the direct impact of tourism on the
EF of the different geographical areas [29-32].

The work of [33] observes the relationship between
tourism and CO, based on five South Asian countries.
The paper confirms that there exists an EKC relationship
between income and respective ED. [6] reveals that
once tourism impact reaches a certain point, it reduces
the effect on CO, emission, especially in developed
economies. In addition, [34] showed that in the long-run
income has a negative association with CO, emission
in China and Brazil. Moreover, the study of [35] found
the short-run and long-run causal relationship between
tourism and CO, emission and economic growth. Thus,
we have developed the following hypotheses:

H, = Tourism has a positive impact on EF of Asia-
Pacific countries.

H,= Tourism has a positive impact on carbon

2
emissions in Asia-Pacific countries.

Urbanization, FDI and Environment

There are very few studies that link urbanization and
FDI with EF. Most of the existing literature only focuses
on the impact of degradation on CO, emission, and
few studies have used EF as a proxy for environmental
degradation. [36] developed a methodological
framework for systemizing and calculating the EF
related to tourism. [37] reported tourism’s positive
role in accelerating South-Asian economies’ economic
growth. [38] studies the effect of natural resources,
human capital, and FDI with the EF using time series
data of the US from 1970 to 2015. The results show that
economic growth and FDI can significantly increase the
EF in the long run.

In addition, in [39] the impact of financial development
on the environment was examined using panel data from
131 countries from 1971 to 2017. Findings show that
domestic credit helps to reduce the EF thus lessening
the ED. Urbanization has a negative effect on EF. On
the other hand, [40] shows that urbanization contributes
to reducing the EF. Similarly, [41] revealed that energy
consumption and urbanization, lead to ED.

Furthermore [42] used proxies such as CO, emissions,
carbon footprint, and EF. Surprisingly, the results show
that the FDI does not affect the ED in the 20 largest
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EF contributor countries. A study of [43] modified the
EKC by employing EF instead of only CO, emission
as the indicator of ED. The results show that the EKC
hypothesis holds in low-income, middle-income, and
high-income countries. Based on the above studies, we
propose the following hypotheses:

H, = Urbanization has a positive impact on EF of
Asia-Pacific countries.

H,= Urbanization has a positive effect on carbon
emissions of Asia-Pacific countries.

Materials and Methods
Data

The panel data of nine Asia-Pacific countries
(subject to availability of data) from 1995 to 2016 is used
to conduct the present research. Data on CO, emissions,
FDI, tourism, urban population, and trade is retrieved
from World Development Indicators (WDI). EFs data
is fetched from Global Footprint Network. The panel
data is log-transformed to standardize and unify the
measurements.

Variables
Dependent Variable

ED is the dependent variable of our study. We have
employed two diverse measures of ED to get robust
findings. Our first measure is EF [44] provided by
Global Footprint Network. It measures how much area
of biologically productive land and water a country
requires to produce all the resources it consumes. The
second measure of ED is annual carbon emissions by
each country [45].

Independent Variables

Tourism is our core independent variable. We use two
different proxies to measure the level of tourism in the

Table 1. Variables Description.

Asia-Pacific region. Our first proxy is the total number of
tourist arrivals in a calendar year [46] while the second
measure is tourism revenue generated by each country
[47]. Apart from this, the study also employed FDI, trade,
and urbanization as control variables to mitigate the
omitted variable bias. The description, calculation, and
source of the variables are provided in Table 1.

Econometric Models

We have developed the following four different
econometric models to examine the proposed association

EFi,t = ao + alTAilt + azFDIi’t + a3TDi't =+ 0(4URBM + 5i,t

()
EF;y = ag+ a;TR;¢ + ayFDI; + a3TD; o + a,URB; ; + &
2
CO2%;y = ag+a;TA;y + a,FDI; + a3TD; p + ayURB; + €4
A3)
C02;y = ag+ oyTR;; + ayFDI; + a3TD; + ayURB; + ¢4
“4)

In model (1), EF is EF in the global hectare of
country 7 at time ¢. TA is the number of tourism arrivals
in country i at time ¢ In model (2) TR is tourism
revenue in country i at time ¢. In model (3) CO, is the
carbon emissions by country i at time ¢. FDI, TD, and
URB denote foreign direct investment, foreign trade,
and urbanization, respectively. ¢, , is the error term.

Statistical Technique

At first, we employ a panel unit root test to test the
stationarity of the variables. For this purpose, we choose
Levin-Lin—Chu test (LLC) [48] and Im-Pesharan—
Shin test (IPS) [49], respectively. The LLC test makes
different asymptotic assumptions with different sizes
of the panel data and time periods, while the IPS test is
employed to allow for unbalanced panels.

Variable Name Description Calculation Source
Dependent Variables
EF Ecological Footprint Global Hectare EF Network
CoO, Territorial Carbon Emission Metric Tons WDI
Independent Variables
TA Tourist Arrivals Number of people in millions WDI
TR Tourism Revenue USD WDI
FDI Foreign Direct Investment USD WDI
TD Trade Trade % of GDP WDI
URB Urbanization Urban population % of the total population WDI
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Second, this study employs the Autoregressive
Distributed Lag cointegration technique (ARDL)
(commonly known as bound test or error correction) to
observe whether there exists cointegration between the
variables [13]. The technique is useful for determining
if a variable is a function of its own lagged time-series
values, indicating that it depends on itself and can be
described as non-stationary. It can also disentangle long-
run relationships from short-run dynamics commonly
known as an error term in the standard regression
model. To avoid the negligence of the non-linear lagged
impact of the independent variables on the dependent
variables, the Non-Linear Autoregressive Distributed
Lag technique is also applied to capture the asymmetric
impact.

Finally, the Johansen co-integration test is applied
to calculate the co-integration between the variables for
each country. Johansen’s co-integration test allows more
than one co-integrating relationship between variables
for respective countries.

Results
Descriptive Statistics
The descriptive statistics provided in Table 2 show

that on average 15.64 million tourists visit the sampled
Asia-Pacific countries every year, with a minimum

Table 2. Descriptive Statistics.

value of 11.17 and a maximum value of 17.89 million.
The average EF is 18.965 global hectares with a standard
deviation of 1.752.

Correlation Analysis

Table 3 presents the correlation analysis of each
variable. We can see that EF has a high correlation
with CO, emission. EF also has a moderate to strong
correlation with FDI +0.5756; TA +0.7011; TR +0.6741;
and TD +0.7037. The endogenous variable, CO, emission
results, produces nearly the same correlation with
the independent variables: FDI +0.6306; TA +0.7630;
TR +0.7460; and TD +0.6480.

Panel Unit Root Test

Table 4 presents the results of the panel unit root test
derived from the conventional time series unit root test of
LLC and IPS methods. The core purpose of conducting a
unit root test is to check whether the variable is stationary
or non-stationary. For both tests, the null hypothesis is
“H,: each panel contains a unit root”. However, the LLC
method is deemed more restrictive than IPS because it
relies on the cross-sectional independence of the data
set. The IPS method of unit root test also allows for
heterogeneous coefficients, meaning that a certain part
of the result coefficient may include unit root depending
on the T-test.

Variable* Obs Mean Std.Dev. Min Max
TA 198 15.64 1.39 11.17 17.898
TR 198 22.545 1.595 16.811 24.683
EF 198 18.965 1.544 16.165 22.383
CO, 198 5.447 1.752 2.013 9.192
FDI 198 22413 1.963 -7.234 26.39
D 198 4.481 0.762 2.814 6.081

URB 198 4.089 0.343 3.41 4.605
Table 3. Correlation Matrix.
FDI TA TR D URB EF Co,

FDI 1.0000

TA 0.8028 1.0000

TR 0.7808 0.9644 1.0000

TD -0.0156 -0.0756 -0.1125 1.0000

URB 0.0705 -0.0890 0.0006 0.2514 1.0000
EF 0.5756 0.7011 0.6741 0.7037 -0.2840 1.0000
CO, 0.6306 0.7630 0.7460 0.6480 -0.1695 0.9800 1.0000
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Table 4. Panel Unit Root Test.

LLC IPS
Variable Level Level
1* Difference 1* Difference
TA 2.013 -4, 155%** 5.543 S7.1245%%*
TR -0.821 -5.716%** 2.816 2.817%%*
EFP -0.232 -4.568%** 2.387 -6.371%%*
CO, -0.546 -5.897%** 2.308 -60. 151 %%*
FDI -3.384*** -7.248%%* -4.266%** =7.735%%*
TD -0.814 -5.041%%* 0.569 -6.659%%*
URB -0.999 -3.369%%* -0.779 -6.294 4%

*#% indicates p<0.01

From the table, we can see that the results of the
panel unit root tests support that all the variables
are stationary at the level or first difference without
suppressing the panel-specific means.

Regression Results

In Table 5, we run a long-run estimation ARDL
model known as the bound test. The objective is to
estimate the long-run and short-run relationships of
the variables. Similarly, the Non-Linear Autoregressive
Distributed Lag (NARDL) test is also applied to see the
impact on non-linear negative and positive numbers. We
have regressed TA and TR in two different models to
avoid the issue of multicollinearity.

Table 5. ARDL and NARDL test with EF as Proxy.

The ARDL and NARDL test results for dependent
variable EF have shown a significant coefficient with
TA and TR, confirming a long-run association between
tourism and ED measure EF in the Asia-Pacific region.
Urbanization and FDI also had a significantly positive
coefficient with EF. These findings suggest that although
urbanization and FDI benefit the economy, both
have long-lasting impacts on the country’s biological
resources. Interestingly, TD is negatively (p<0.01)
associated with EF in the third and fourth models.

The short-run estimation reveals that the error-
constant term for both ARDL and NARDL models
falls between -0.3 and -0.5 boundary with 99%
significance, implying that the variables converge in the
long run rather than in the short run. TA and TR delta

Dependent Variable: EF
Symmetry (ARDL) Asymmetry (NARDL)
Variables (1) 2) 3) 4)
Long run estimation
TA 0.243%**
(0.075)
TR 0.161%**
(0.043)
TA_Pos 0.273%%*
(0.034)
TA Neg 0.100*
(0.059)
TR_Pos 0.154%**
(0.028)
TR Neg 0.043
(0.054)

Y
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URB 1.647%** 1.733%** 0.462%** 0.587***
(0.557) (0.522) (0.159) (0.211)
FDI 0.052%** 0.044%** 0.010 0.008
(0.017) (0.016) (0.007) (0.009)
TD 0.059 0.106 -0.089%** -0.132%%*
(0.089) (0.095) (0.025) (0.047)
Constant 2.190*** 2.060*** 7.067** 4.999%*
(0.766) (0.735) (2.839) (1.942)
Short run estimation
ECT -0.303%** -0.304%%* -0.452%%%* -0.333%%*
(0.110) (0.113) (0.158) (0.114)
ATA 0.093*
(0.048)
ATR 0.161***
(0.043)
ATA_ Pos 0.068
(0.050)
ATA Neg 0.099
(0.145)
ATR Pos -0.048
(0.046)
ATR Neg 0.261%*
(0.109)
AURB 3.371 1.733%** 1.869 -0.800
(2.893) (0.522) (2.623) (2.123)
AFDI -0.012 0.044*** -0.010 -0.009
(0.010) (0.016) (0.012) (0.009)
ATD 0.040 0.106 0.127* 0.144%**
(0.056) (0.095) (0.065) (0.034)
Observations 189 189 189 189

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1

I* difference short-run estimation of ARDL confirms
short-run relationship with a coefficient of 0.093
and 0.161, respectively. It indicates that tourism harms
the environment in the short and long run.

Robustness Test

To test the robustness of our results reported in Table
5, we have applied another widely used proxy for ED:
CO, emissions. As shown in Table 6, carbon emissions
have a positive and statistically significant (p<0.01)
coefficient in both models (1) and (2). These results

strengthen our proposition that tourism has a long-
lasting impact on the host country’s environment.
Short-run estimation confirmed the previous
indictment that it has a significant and negative
coefficient for ECT. However, contrary to the findings
of Table 5, TA and TR have an insignificant association
with  CO, emissions in Asia-Pacific countries.
One plausible explanation for this insignificant
association could be that, in the short run, tourism
may be managed through existing capabilities and
infrastructure. However, sustained tourism growth
ultimately increases the demand for transportation,
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Table 6. ARDL and NARDL test with CO, emission as Proxy.

Dependent Variable: CO, Emission
Symmetry (ARDL) Asymmetry (NARDL)
Variables €)) 2 3) “)
Long run estimation
TA 0.300%**
(0.070)
TR 0.262%**
(0.047)
TA_ Pos 0.799%***
(0.169)
TA_Neg 1.344%%*
(0.364)
TR_Pos 0.250%**
(0.061)
TR Neg 0.271%*
(0.120)
URB 0.627#** 0.401* 2.655%** 3.681%**
(0.209) (0.205) (0.817) (0.796)
FDI 0.007 0.009 0.045%* 0.004
(0.016) (0.015) (0.022) (0.025)
TD -0.285%** -0.24 1 %%*
(0.097) (0.084)
Constant -0.332%** -0.549%** -0.017 -3.123%%*
(0.125) (0.144) (0.226) (0.870)
Short run estimation
ECT -0.310%*** -0.332%#* -0.170** -0.307*#*
(0.100) (0.106) (0.068) (0.080)
ATA (0.100)
0.018
ATR -0.071
(0.053)
ATA Pos -0.011
(0.125)
ATA Neg -0.065
(0.321)
ATR Pos -0.089
(0.074)
ATR_Neg 0.046
(0.075)
AURB (0.050) -0.580 3.640 4.034
0.798 (3.221) (3.557) (3.385)

Y
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AFDI (2.482) -0.002 0.004 0.004
-0.010 (0.017) (0.014) (0.011)
ATD (0.021) 0.064
-0.022 (0.089)
Observations 189 189 189 189

Standard errors in parentheses. *** p<0.01, ** p<(0.05, * p<0.1

Table 7. Country-Level Presence of Co-integration.

DV: Ecological footprint DV: Territorial Carbon Emission
Symmetry Asymmetry Symmetry Asymmetry
No. Country
1 2 3 4 1 2 3 4

TA TR TA TR TA TR TA TR
1 China No Yes Yes Yes Yes Yes Yes Yes
2 Indonesia No No Yes Yes Yes Yes No No
3 Japan No No No No No No Yes Yes
4 Malaysia Yes Yes Yes Yes Yes Yes Yes Yes
5 Mongolia Yes Yes Yes Yes No No Yes Yes
6 Philippines Yes No No No Yes Yes Yes Yes
7 Singapore Yes Yes Yes Yes Yes Yes Yes Yes
8 IS((())lrtl; Yes Yes Yes No Yes Yes No No
9 Thailand No No Yes Yes Yes Yes No No

Co-integration existence is accepted when the degree of constant and the trend value has p<0.5 for the trace statistic and max statistic
of the residual test to each individual time-series for at least 2 co-integrating variables.

roads, and residential infrastructure, which amplifies
carbon emissions.

Co-integration Level of Countries

In Table 7, all the sampled countries show either
moderate or higher levels of co-integration. Malaysia
and Singapore confirmed co-integration in the
previous ARDL-NARDL model, meaning that these
two countries are more likely to absorb shocks in the
short run, and the variables would converge again
in the long run. China accepted only one null hypothesis:
there is no co-integration in the ARDL-TA model.
At the same time, Mongolia has no other co-integration
than its asymmetrical model for both TA and TR.
Indonesia, the Philippines, South Korea, and Thailand
have a medium degree of co-integration, while Japan
only accepts two asymmetrical co-integration models
for CO, emission. Further, long-run and short-run
asymmetries of the variables have been reported in
Appendix 1.

Conclusions

This study investigated the long-run impact of
tourism, urbanization, and FDI on the Asia-Pacific
region’s ecological footprint and CO, emissions. For
this purpose, the IPS and LLC panel unit root tests,
ARDL-NARDL bounds testing approach, and Johansen
co-integration test were employed on the sampled
dataset. The empirical results showed that tourism
and urbanization had a long-run relationship with EF
and CO, territorial emission. Further, the analysis
revealed a positive and statistically significant influence
of tourism proxies—tourism arrivals and tourism
revenue—on environmental degradation measures,
namely the ecological footprint and CO: emissions.
This association confirms the existence of a common
goods dilemma where people are over-exploiting the
environment without any hindrance. Similar results
have been reported by [50, 51]. On the contrary, [52]
discovered a ‘U’ shaped association between tourism
and environmental degradation. While [53] reported
an inverted ‘U’ shaped relationship. They found that
tourism initially has adverse implications for the natural
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environment; however, after a certain point, an increase
in tourism activities helps improve the environment.

The tourism industry has significantly contributed
to the global economy and brought wealth to many
Asia-Pacific countries due to its attractiveness. However,
the cumulative impact of human activities, including
tourism, has adversely impacted the environment.
Therefore, it is crucial that all parties contributing
to environmental degradation, including the tourism
industry, undertake efforts to protect and preserve the
environment. More specifically, the tourism ministries
of Asia-Pacific countries should introduce stringent
policies for inbound tourists to protect their ecological
assets and minimize CO, emissions. The positive
impact of urbanization on environmental degradation
underscores the need to promote public transportation,
develop green spaces, encourage sustainable building
practices, and implement comprehensive recycling
programs for waste management.

Limitations and Future Research Agenda

There is no doubt about the profundity and reliability
of the current research results. However, like any other
empirical research, our study bears certain limitations
regarding the effectiveness and generalizability of the
findings. First, we reported a unilateral association
between studied variables. However, future research
should explore whether bi-directional causality exists
between tourism and environmental degradation.
Second, the Asia-Pacific region is home to countries at
varying stages of development; therefore, an individual
country-level analysis will help to understand the role
of country-specific characteristics on the tourism-
environment nexus. Finally, the Asia-Pacific countries
have great potential for the development of the tourism
industry, with tourism arrivals expected to reach
535 million by 2030. Thus, further studies incorporating
a broad range of environment-related variables will help
devise eco-friendly policies to protect the environment
from the adverse effects of this growth.
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Appendix

Appendix 1. Long-run and short-run asymmetries of
variables.

Dependent Variables EF Carbon emission
(&) ) 3) “4)
TA TR TA TR

Long run asymmetry | 4.55%* | 4.61%*% | 4.53%* | 4.67**

Short run asymmetry | 0.85 S5.21%* 0.89 2.00




