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INTRODUCTION

The growth in economic from all around the world leads to more
human activities, both from the household sector and the business sector.
When people exhaust natural resources or release harmful chemicals into
the air causing environmental degradation. The more growth in economic
demand, more resources usage is affecting ecology.

The obvious phenomenon from environmental degradation is
global warming which one of the factors is Greenhouse gases. The
Greenhouse gases soak up and emit some of the thermal energy which
radiated from the earth's surface, causing that thermal energy to be
retained in the lower part of the atmosphere which slowly increases in the
average temperature of the earth's atmosphere. The increase in average
temperature changes the great patterns of wind which leads to climate
change that causing erratic weather phenomena, monsoons and rain, and
snow around the world. Around 71 percent of earth's surface is covered
by water which heats up and produces more water vapor into the layer of
clouds, where weather phenomena such as typhoons and hurricanes are
forming resulting in more dense and intensive typhoons and hurricanes.
The heated atmosphere also makes glaciers and mountain snowpack’s,
the polar-ice cap, and Antarctica ice sheet melt rising sea levels.

One hypothesis explains the relationship between income and
environment is the Environmental Kuznets Curve (EKC) hypothesis
which explained that environmental degradation and economic growth
have an inverted U-shape relationship.

The tourist industry is one of engine for economic growth. As the
country becomes globalization, international tourist is attracted by the
country. The higher number of visitors leads to a higher number of
country's income. Especially in small countries, for example, Seychelles,
Maldives and St. Kitts and Nevis, the economy of countries relies on
tourism more than 60% from all of countries activities, which is a huge
number.

Tourism development has a lot of economic advantages, people
find more employment opportunities, stimulates trade, and investment of
the country especially in the service sector. The infrastructure of the
country is improved. Moreover, the government also gets benefits from



tax revenue. Even, tourism development brings a lot of income to the
country, but the environmental issue is ambiguous.

Therefore, this study will focus on Cambodia, Thailand, and the
Philippines which are the top three countries in South East Asia with the
highest proportion of income from tourism to the entire economy. As the
higher income that countries depend on will bring obvious effects from
environmental issues.

The ratios, collected from World Travel & Tourism Council in
2018, are 31.61, 22.05, and 21.18 respectively.

This study is divided into 5 sections. Section I, Introduction that we
have introduced the background and rationale of the problems and
objectives of our study. Section Il, literature reviews, in this section we
will summarize a broad existing literature. Section I11, we will focus on
the model and methodology of the study. Next, we will show results from
the empirical evidence of this study in Section IV. Finally, the conclusion
of this study in section V.

Objective

1. Prove the EKC hypothesis in 3 countries in SEA.

2. Does the growth in tourist industries affect the CO, emission?

3. Does the effect of CO, emission from tourist industry in
different income countries perform in the same direction?

Scope

In this paper, the main focusing is the impact of tourism to
environmental degradation from countries in South East Asia, Thailand
Cambodia and Philippines from three tourism proxy, the share of income
from tourism to total income, tourist receipt and a number of international
tourist arrival, followed the Environmental Kuznets Curve and extend
with trade openness and electricity consumption of the country. The study
period is between 1995 and 2014.



LITERATURE REVIEW
The EKC hypothesis

Islam et al. (1999) studied Income-Environment Relationship
(IER). The study using pollution intensity as a proxy of environment and
GDP as a proxy of income. He explained that the outcome from the
pollution intensity of GDP, the proportion of pollution intensity over
GDP relies on two factors. The first one is a forcing that generated
pollution and another one is a forcing that tried to reduce the pollution,
abatement forced. The combined of both forced to raise the hypothesis of
the Environmental Kuznets Curve (EKC).

The EKC hypothesis was developed from Kuznets (1995), Kuznets
studied the relationship between economic growth and income inequality
in developing countries and resulting in an invert U-shape relationship.

With the same idea of relationship Environmental Kuznets curve
(EKC) hypothesis, was also explain invert U-shape relationship,
indifferent  parameters,  between economic  development and
environmental degradation. As increasing in economic development, the
higher number of environmental degradations. The relationship is
positive until average income reaches a certain point, turning point, and
then increasing in economic development is reducing the relationship is
negative. Furthermore, the different stage of relationship supposes a
change from industrial structural that related to economic growth

Considering deeply in outcome from invert U-shape relationship,
the EKC hypothesis was impacted differently in pollution intensity of
GDP from three effects: scale effect, composition effect, and abatement
or technical effect.

The scale effect states that economic activity interacts with the
environment and is generally depleted resource and generated pollution.
Thereby, the higher the level of economic activity resulted in a higher
level of pollution. This implies a regularly increasing relationship
between income and pollution, as shown in figure 1. The variable
represented the level effect is the income per capita and pollution.

Jaunky (2011) extended that the country with initial stages of
industrialization or developing country, the scale effect tends to overcome
net effect due to the setting up of the primary industry.



The next one, a composition effect or known as a structural effect.
The effect is named structural effect due to it happen to the economy that
experiences the technology of the countries and the structure of the
economy changed.

When composition effect happened, this is probably that the most
economic revolution, the industry shifted from the initial stage, an
agricultural-based economy or pre-industrial phase, towards an energy-
intensive phase and finally into a technology-intensive service economy,
post-industrial phase. The country that experiences the structural effect is
the developing country, Jaunky (2011). So, the variables that force the
change in structural effect are technological features of the sectors,
sectoral shares in GDP, and others.

The relationship between economic growth and environmental
degradation in the initial stage is positive as the industrial phase. After
that economic integration with higher technology, contributing to
protecting the environment and purpose to the sustainability of resources,
so the relationship is negative. In overall, the relationship obtained an
inverted-U shaped pattern as shown in figure 1.

The last one is the abetment effect that results from two sides:
demand side and supply side.

From the demand side, in a low-income economy, people give
priority to their income. They concern more about their urgent needs and
less awareness of the environment. However, if the economy turns to a
higher level of income economy, people unfettered from limited in their
needs and turn to appreciate more in the value of the environment.

The variables that represent the abetment effect from the demand
side are per capita income, political rights, level of awareness and
education, inequality of income distribution, and others.

The supply side, in the low-income economy, even the societies are
concerned about the environment, but they faced the limitation from the
income side, hence, they have less ability to allocate resources in order to
environmental improvement. On the contrary, the high level of income
makes this possible. The economy increases awareness of the importance
of environmental preservation. They can allocate their resources on
instruments that can reduce the pollution, such as importing the



innovative technologies or on developing their own by financing in tax
reduced for clean industries, research and development activities, or the
other. Even from the government policy can issue the more restrict
environmental policy to business sectors. Economic activities result in
monotonic decreasing pollution in terms of an increase in income.

The variables that drive abetment effect from the supply side are a
level of research and development expenditure, degree of openness of the
economy, and others.

Hence, the integrated supply side and demand side, the relationship
between income and pollution goes to an inverted-J shape, as shown in
figure 1.

Integrated three kinds of effects resulted in inverse-U shape as the
EKC hypothesis

a
Pollution anlluﬁnn CPnIIutinn

A~

Income Income Income
Scale Effect Structure Effect Abatement Effect

Source : Islam #f al. (1999)

Figure 1. Different effects of income on pollution.
Source: Islam et al. (1999).

Ang (2007) examined "the dynamic causal relationships between
pollutant emissions, energy consumption and output” in other word EKC
hypothesis, in France between 1960 and 2000. The result shows a causal
relationship between output energy and output pollution. Moreover, in the
long-run relationship, the growth in output causes energy consumption
and CO2 emissions while in the short run growth of energy use to output
growth is observed.

Islam et al. (1999) studied the income environment relationship in
23 countries including Canada, China, and the USA between 1977 and
1988, but some of the results are not as expected. For example, the
abatement effect curve, an invert-J curve is replaced by backward-J curve
or implementation. The next one is the structural effect shows a declining



segment for the lower range of the share of industry in GDP. Therefore,
the relationship is not always followed the theory.

Jaunky (2011) studied the relationship between economic growth
and environmental quality in 36 high-income countries between 1980 and
2005. He found that the relationship is negative, which implies that the
high-income countries are faced in the final period of the EKC
hypothesis, abatement effect.

Sources of environmental degradation

To measure environmental degradation, Ang (2007), Islam et al.
(1999), and Jaunky (2011) used CO2 emission as a proxy of
environmental degradation. EPA studies the sources of carbon dioxide
emission the most of them derive from human activities where the top 3
activities are transportation, electricity generation and industrial activity,
contributed the greenhouse gas as 80 percent from all human activities.

The data from World Bank shows that the most of CO2 emissions
in Thailand and Philippines came from electricity generation as a portion
of 46.6 and 50.16 respectively to total fuel combustion in 2014. Hence,
electric power consumption is added to the model to correct the trend of
CO2 emission.

Allali et al. (2015) studied the EKC hypothesis by incorporating
electricity consumption per capita with the value of import and export in
Algeria during1970-2010. The study revealed that the relationship
between electricity consumption per capita and energy consumption to
CO2 emission, their coefficient is positive and significant. In other words,
CO2 emission increasing along with electricity consumption per capita
and energy consumption. While the EKC hypothesis revealed that
Algeria's income and CO2 emission met a certain turning point at 252%
GDP per capita higher than today. Furthermore, Algeria will face a long
history of environmental degradation

Finally, the results from export coefficients and import coefficients
are different, there are statistically significant with a negative number and
positive number respectively. Which means that increase in export cause



environmental improvement while import cause environmental
degradation.

Trade openness and environmental degradation

According to the Heckscher—Ohlin theory, the factor endowment of
each country is different which leads to comparative advantage in
different product producing. The countries get benefit from export the
competence product and then import the incompetence product which
leads to higher utilities and income of their countries; therefore, the world
becomes globalization.

A free trade agreement and improved infrastructure have reduced
costs of cross-border trade, allowing transactions to take place wherever
cost is lower. The globalization comes with free movement of the
industries, therefore the heavy industries from developed countries where
have more strictly about environmental problems tried to escape from the
costly and complicated law by moving their business to the developing
countries, where the degree of regulation is loosened than their home
countries. At the same time, the movement of industrial brings
technological innovation which can improve the ability of production
resulting in less energy consumption, less industrial waste, and
environmental improvement.

Kohler (2013) studied "CO2 emissions, energy consumption,
income and foreign trade in South Africa" over the period between 1960
and 2009. The interesting point is that the openness ratio was added to the
EKC hypothesis with the reason that South Africa is considered a trade-
induced economy, environmental degradation increasing demand in
energy correlate with the export of the country. The finding from his
work is more interesting. The study showed the relationship between
environmental quality and levels of per capita energy use with foreign
trade is significant in the long run. Energy usage per capita has a
significant raising of the country's CO2 emission levels, however, higher
levels of trade reduce CO2 emissions.

The study also explains the result that CO2 emission is reduced as
increasing in the degree of trade openness by technological innovations.
The increase in trade openness induced an increase in energy R&D
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spending which results in energy efficiencies, reduced energy usages, and
then fewer pollutants emission to the environment.

Kohler also explained that trade openness affects CO2 emission in
a different stage of economic differently. Technological progress, law and
regulation, and direction of openness, import or export, are significant
factors to CO2 emission.

Hooi and Muhammad. (2012) also found the same impact from
trade openness and CO2 emission in Pakistan during 1971 and 2009 in
both short run and long run. Moreover, Pakistan as a developing country
found the relationship between CO2 emission and income as the EKC
hypothesis.

Saboori et al. (2012) investigated the relationship between CO2
emissions and economic growth based on the EKC hypothesis in
Indonesia between 1971 and 2007 extended with energy consumption and
trade openness. They found that CO2 emissions are declines at the initial
stage of economic growth and then reach a certain point and increases
with the higher level of economic growth, in the U-shape relationship
instead of invert U-shape relationship. Therefore, their results oppose the
EKC hypothesis.

While the CO2 emissions within order to energy consumption is
increasing with a significant number. Trade openness of the country is
significantly increasing CO2 emission in a long period but there is no
effect in a short period.

Tourism development and environmental degradation

Tourism is generally considered a clean industry, one of the
reasons is that increases in tourism increase investment in traveling
facilities, instead of investment in factories. Furthermore, increasing
tourism development relies on the protection of the natural environment
and ecology. However, tourism development, like all industrial
development, also comes with a higher demand for energy consumption.

Kreng (2001) studied the impact of tourism in many dimensions;
economic impacts, social and cultural impacts, and environmental
Impacts.
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The researcher generally divided sources of tourism impact to
environment into two sections: first tourist factors and next destination
factors.

Tourist factors are those that tourist contributes to the place their
visit, destination. Tourist factors that Kreng had studied include a bunch
of elements for example; demographic characteristics, economic
characteristics, numbers of visitors, and many others. While destination
factors are on the other side. Destination factors affect the environment as
the destination itself, the example of destination factors is travel linkage
and circulation, diversification of the economy, local acceptance of
tourism, and others.

Sources of impact provide both positive and negative impacts on
social & cultural impacts, economic impacts, and environmental impacts.
Kreng also explains the relationship of some variables to the environment
that this paper interested in; a number of tourist arrivals, income, and
degree of tourism involvement.

First, a number of tourist arrivals, at the beginning stage, small
numbers of visitors are often inconspicuous to the environment.
However, increasing visitors increase pollution and waste generation in
various forms for example air pollution, wastewaters, solid waste,
pollution from noise, and visual. Moreover, a big tourist number also
affects landscape in both losing in natural and agricultural lands,
degradation of the historic site, and disrupted wildlife behavior.

A result of the number of tourists is not different from income,
higher tourist spending to destinations may give tourists easier and
greater access to the environment that have higher environmental
degradation. However, high income often makes it possible to preserve
the environment for the sustainability of tourism business such as
improvements in the scenery through repairs or cleanup in the area which
benefit both visitors and residents visual.

The last one is diversification of the economy, a country with a
high diversity of economic reduce the influence of negative impacts from
specific industry to the overall economy. For example, if tourism decline
In a year, other economic activities may compensate for the negative
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Impact, nevertheless, if other industry declines in a year that tourism
Income increase, tourism compensate overall impact too.

Hence, government officials must supervise and regulate the
concentrated industry in their country. For the country that concentrated
in tourism, government officials should plan for sustainability in the
tourism industry, especially in environmental issues.

However, a country without readiness in environmental
management will be faced with a rapid increase in environmental
degradation.

Therefore, the effect from concentrated in the tourist industry of
the country to the environment is ambiguous.

Katircioglu (2009) studied the relationship between international
tourist arrivals in Singapore extending in the tourist developing, the real
effect from the exchange rate, and the growth of real income in Malta
between 1960-2006. Results of the bounds test for co-integration is
confirmed the long-run bidirectional causality relationship between
economic growth and international tourism in the study.

Katircioglu et al. (2018) studied "the role of tourism development
in the environmental quality for the major tourist destination countries"
with the data from the World Tourism Organization of United Nations,
including Thailand. The paper investigates the relationship with the EKC
hypothesis and extends with 3 tourist proxies: tourism receipts, tourist
arrivals, and tourism expenditures that extended from Katircioglu's work
in 2009. With the panel estimation, Environmental Kuznets Curve
hypothesis has been confirmed as an inverted U-shape. While tourism
development in the countries improving on the levels of environmental
guality, negative effect on CO2 emission.

Amuquandoh (2010) studied the tourism development and ecology
in Lake Bosomtwe Basin, Ghana, and found the negative relationship
from environmental pollution: air, water, soil and noise, traffic
congestion, impact on sanitary: garbage. At the same time, there is a
positive relationship on environmental awareness of people is increasing
and environmental and natural resource protected.



13

So, there is both positive and negative impact from tourism
development that sources of impacts may be contributed from tourist
factors or destination factors that the different degree of sources result
differently.

DATA AND METHODOLOGY

This paper will study the relationship between CO2 emissions and
tourism development with energy consumption, economic growth, trade
openness, and electricity consumption. The relationship can be specified
as the equation below.

COq = Bo + P1ENE(+ B2GDP;+ B3GDP? + B4 TO¢ + BsELC + Be TP+ &
where,
CO, is CO, emission (kt)
ENE is energy consumption (kg of oil equivalent per capita)
GDP is Gross Domestic Product (USD base on 2010)
TO is trade openness (%)
ELC is electricity consumption (kWh per capita)

TP is tourist proxies that this paper will measure in three
parameters:

1. Share of travel and tourism to GDP (St) is the ratio of the
country’s income from tourism industry.

2. Tourism receipts (TR;) are expenditures by international
inbound visitors which is different followed by the living
expense of each country.

3. Number of international tourist arrivals (NUM)



Table 1 Expected relationship of variables to a dependent variable
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Variables

Expected
relationship

An explanation for the sign

ENE

+

Energy is a source of economic activity, a
developing economy demanding more
energy where the generation process
stimulates CO; emissions to an
environment.

GDP

GDP2

From the Kuznets curve hypothesis (1955),
an inverted U-shape relationship between
carbon dioxide emission and economic had
confirmed for significant positive value in
a per capita GDP, while the square of per
capita GDP has a significant negative
value.

TO

+/-

Trade openness can be either positive or
negative depending on the level of income
and stage of economic development of a
country.

A country with technological progress,
strong law, and regulation in the
environment and import the heavy share of
pollution products rather than export seems
to be negative.

ELC

The electricity generation in developing
countries mostly comes from fossil fuel
which emits CO,. The higher level of
electricity consumption should result in
higher CO, emissions.

+/-

Share of travel and tourism to GDP could
be negative or positive, depend on the
public policy and awareness of people.




Table 1: Expected relationship of variables to dependent variables

(continued)
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Variables Expected | An explanation for the sign
relationship

TR +/- Tourism receipt supposed to be positive, as
higher-income stimulates higher tourism
activity and higher environmental
degradation. However, high income often
makes it possible to preserve the
environment.

NUM + A number of tourist arrival is supposed to

be positive, as higher visitors generate
waste and pollution that affect the
environment.




Table 2 Data source and measurement.

Variables | Measurement of Variables Data sources

CO; Carbon dioxide emissions are Environmental
including all activities that produce Sciences
carbon dioxide in all states of matter. Division, Oak
(Unit: kt) Ridge National

Laboratory,
Tennessee,
United States.

ENE Usage of primary fuels before the IEA Statistics
transition to other line-use fuels,
which equal to primary production plus
imports and shifts in stocks, minus
exports and fuels supplied to ships and
aircraft engaged in foreign
transportation.

(Unit: kg of oil equivalent per capita)

GDP Gross Domestic Product (GDP) isthe | World Bank
summation of gross value added by all | national
domestic producers in the economy accounts data
plus any product taxes and minus any
product subsidies.

Data are in constant 2010 U.S. dollars
and converted from domestic
currencies using 2010 official
exchange rates. (Unit: million USD)

TO The summation of exports and imports | World Bank
of goods and services measured as a national
share of GDP. accounts data
(Unit: %)

ELC Electric power consumption monitors | World Bank
the generation from thermal power national

plants, combined power plants, and
other kinds of power plants with fewer
losses in transmission, distribution, and
processing. The consumption is also
including and internal electricity
consumption in power plants.

(Unit: KWh per capita)

accounts data

16



Table 2: Data source and measurement. (Continued)

Variables | Measurement of Variables Data sources

S Total travel and tourism contributed to | World Travel
the economy in the percentage of GDP | & Tourism
(Unit: %) Council

TR The costs of overseas inbound travelers | World Tourism
include fees for air travel to national Organization
airlines and all other prepayments
rendered provided in the destination
country. The expenditure can also
contain receipts from tourists on the
same day.
(Unit: million USD)

NUM The number of visitors traveling to World Tourism

another country for a while with the
primary purpose of visiting is other
than a business purpose.

(Unit: number of arrivals)

Organization

17
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RESULT

The result from the OLS regression, show a different aspect of
income of a country to the CO2 emission in Cambodia Philippines and
Thailand, as shown in table 3, table 4, and table 5 respectively.

First, the result from the EKC hypothesis, energy consumption
contributed to the significantly positive relationship to CO2 emission in
all countries with the reason that energy consumption is a significant
source of CO2 emission.

The result of the coefficient of GDP and GDP square in Thailand,
are positive and negative respectively which means that the relationship
between GDP and CO2 emission is an invert U-shape. As CO2 emission
is still growing with GDP trend, however with GDP square, an
accelerated parameter, represents a declining trend in the next period.
Thailand is a new industrial country that shifts itself from an agricultural
economy to industrial and services economies. Followed to IER theory
from Islam et al. (1999), the Thai economy is facing the structural effect
or composition effect from economic restructuring. Another reason to
explain the relationship is an abatement force, try to reduce the pollution
that conquers the force that generated pollution from increasing in the
income of the country, shift Thailand to an upper-middle-income
economy.

However, the total forces in Cambodia and Philippines, a lower-
middle-income economy, result differently as the force that generates
pollution outcome the abatement forces. As the sign of GDP and GDP
square are positive. It means that the growth of income increases
pollution in those countries with an accelerated rate, an upward trend.

Trade openness illustrates different results among a group.
Thailand and Cambodia show a negative relationship while Philippines
show a positive relationship. The deeper analysis for the contrast result
explains that the trade openness combined the effect of import and export.
Thailand and Cambodia have a trade deficit in goods and services while
Philippines has a trade surplus to the global economy. So, the result
confirms the study by Allali et al. (2015) is true. The study explains that
an increase in export cause environmental degradation while an increase
in import cause environmental improvement.
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An increase in export tends to increase the domestic production of
the country, which increases in usage of natural resources and generates
pollution. However, if the country increases the technology of production
to gain more energy efficiency, the country can reduce energy usage and
reduced CO2 emission in the long term.

While the result in import is contrary, instead of domestic
production, the goods that concentrated in pollution generate in the
producing process can shift to origin countries that produce goods.

Electricity consumption coefficients in Philippines and Thailand
are positive as source electricity generation is the first ranked activity that
contributed CO2 in these countries. Whereas the first ranked activity that
contributed to CO2 in Cambodia is transportation, so the result in
Cambodia is an insignificant number.

A coefficient of share of travel and tourism to GDP in Thailand is
negative while Cambodia and Philippines are positive and significant
numbers from Cambodia.

Higher economic dependence of tourism should decrease the CO2
emission if considered tourism as a clean industrial, however, the country
with leakage in law and regulation may have less potential in
environmental supervision.

As the share of travel and tourism to GDP is destination factor
which means that the difference in result comes from differences in
environmental management in each country, which income of a country
Is a source of power in management. Thailand which considering as
higher income than the two, performs well in environmental
management. However, Cambodia and Philippines have insufficient
environmental management for tourists, especially for Cambodia.

Tourist receipt and a number of tourist arrivals are tourist factors
which come from the outside of a destination.
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The tourist receipt coefficient illustrated a negative number in all
countries, which implies that the increase in income from tourism, the
environment quality has been improved. With the higher income from the
tourist industry, instead of easier damage to the environment, income is
spent on environmental improvement for sustainable tourist business that
was promoted from business owners or stakeholders.

The last one is a number of tourists, Thailand and the Philippines
got a significant positive coefficient while Cambodia got a negative
number with insignificant. In detail, the number of tourists is quite
different. In 2014, a number of visitors in Thailand is around 25 million
people, where Cambodia and Philippines get 4.5 million and 4.8 million
respectively. So, with a huge gap between the data leads to the different
sign between the results.

Results from Thailand shown the firmly environmental degradation
form fluctuated in tourists in the country as the same evidence from
Katircioglu (2009) that found the same positive relationship in Singapore,
a country that also located in SEA. While Cambodia, tourism growth in
the number of visitors had no significant does to deterioration in
environmental quality.



Table 3 Result from the OLS test, Cambodia

(CO2 emission in Cambodia)

Dependent Variable

Variable MODEL_0O MODEL_1 MODEL_2 MODEL_3
1442859** .1325635 4165739 -300.4849
c (751.0093) (886.3384)  (544.8620) (444.0258)
2389604* 3176108*  3817981*  3545598**
ENE CAMBODIA (1.459283) (2.093396) (1923083) (1.609676)
B 0014265 0470244*  0457500*** 0.394808***
GDP CAMBODIA (0.167922) (0.162674) (0.117818)  (0.105648)
- 494E.05***  .774E-06 -3.38E-06 136E-05
GDP2 CAMBODIA (1.84E-05) (167E-05) (148E-05) (149E-05)
- -1697671** .1188730* -1052314** .8754662***
TO CAMBODIA (3974402) (4842274) (3308077) (2.964348)
B 1447644 5322209 7208271 5127011
ELEC CAMBODIA (6.937544) (9.761285) (8899307)  (7582223)
a 7211135** 2052743
S CAMBODIA (27.11243) (23.64067)

- -0.686545+ 0.409332

TR_CAMBODIA (0.444014) (0.336351)
-0.001004*** -0.000825***
NUM_CAMBODIA (0.000361) (0.000323)
Observations 20 20 20 20
0997442 0993643 0.994290 0995762

R-squared



Table 4 Result from the OLS test, Philippines

Variable

Dependent Variable
(CO2 emission in Philippines)

MODEL_O MODEL_1 MODEL_2 MODEL_3

C
ENE_PHILIPPINES
GDP_PHILIPPINES
GDP2_PHILIPPINES
TO_PHILIPPINES
ELEC_PHILIPPINES

S_PHILIPPINES

6024794* 6275677+ -6360241**  .45000.19
(3783511) (38134.26)  (3428192) (3895388)
1640927+ 1912303** 1752885+ 168.9071%*
(5296092) (5026874)  (43.76942)  (52.09257)
0257422 0009664 0229445 0078067
(0.353210) (0.294958)  (0.302595)  (0.325471)
202E07  342E07 214E.07 523E.07
(703E07) (703E07)  (653E07)  (747E07)
2028375 -107.6072 2413302  -1434063*
(132.3033) (95.09965)  (107.6802)  (99.17550)
2470678 99.81099** 3865293  100.0149**
(68.15376) (3646532)  (4500444)  (44.29575)
2628531 5629617+
(714.4039) (380.61360)

-2527856* -1.916570**

TR_PHILIPPINES (1.713631) (0.865051)
0.000652 -0.000757
NUM_PHILIPPINES  (0.002843) (0.002877)
Observations 20 20 20 20

R-squared

0984103  0.980843 0983753 0977737



Table 5 Result from the OLS test, Thailand

Dependent Variable
(CO2 emission in Thailand)
Variable MODEL_O0O MODEL_1 MODEL_2 MODEL_3

-36009.39 -81516.77** 6050.782  -91649.69*

C (6131599) (46336.88) (62218.04) (67894.65)
9221948* 1148186** 1285288**  108.0023**
ENE_THAILAND (46.90095) (5355714) (4583723) (56.25027)

0550490 0473135 0109927 0576223

GDP THAILAND (0562652) (0.459256) (0497482) (0.668507)

B -403E-07 -130E-06** 5.32E-07 -143E-06

GDP2 THAILAND (119E-06) (551E-07) (1.12E-06) (1.17E-06)

B 1919251 1152025 2907575 -1505546

TO_THAILAND (1831950) (2042575) (1702202) (2195164)

2716375 7549612 3170243 75.08813*

ELEC THAILAND (4851759) (50.43855) (50.20033) (51.37821)
- 9094710  -3103574 =

S_THAILAND (1382.664) (1318.035)
-3.056767 -16109317**
TR_THAILAND (1.085818) (872672)
0.004145** 0.000152
NUM THAILAND (0.002087) (0.001597)
Observations 20 20 20 20
R-squared 0994444 0990373 0992336 0990338

*, ** *** Indicate significant at 10%, 5%, 1% level of significance, respectively
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CONCLUSION

This study has investigated the relationship of tourism
development to environmental degradation in three countries in South
East Asia, Cambodia, Philippines, and Thailand. The estimations have
been done with the Environmental Kuznets Curve framework by
incorporating tourism-induced factors both tourist factors and destination
factors. Moreover, the model is adding trade openness and electricity
consumption with the assumption to correct model accuracy.

The result in each country is different based on the real income in
the country. Thailand as an upper-middle-income economy shows the
sign of the EKC hypothesis while the other countries, as a lower-middle-
income have no sign of an invert U-shape relationship.

The tourist induced proxies, for tourist receipts, increase the
environmental quality overall while the share of travel and tourism
contributed to the economy and number of tourists perform differently in
both aspects of quantity and readiness of countries.

Therefore, to sustain a tourist industry in a developing country,
government agents have an important role to lead the action to preserve
an environment.

There are many policy suggestions for sustainable tourism such as
provide the skills for people to rely on tourism activities, encouraging
smart coastal planning and zoning of critically important areas, improved
environmental practice and supporting regulatory frameworks, reduced a
number of tourist in the sensitive area by limited a number of tourism or
increase the entry fees and the most active policy implement of strict law.

However, there is a gap of the study both from a dependence
variable and independence variables that can be amended to clarify the
tourism effect in further studies. For a dependence variable,
environmental degradation can be measured by other parameters such as
water pollution, coastal environment, or decreasing in endangered
species. While the independence variable, tourists can be measure in
different tourist nationalities or the number of tourists can be adjusted to
the same base value such as the number of tourists to citizens. As same as
income from tourists that can be adjusted to the income of tourists to total
GDP that may illustrate the different aspects of destination factor.
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