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There is concern that greenhouse gas emissions from aviation will turn
tourism into a carbon-intensive industry. Emissions trading is therefore being introduced for the
aviation industry. However, at the start of the study, the industry was still in the implementation
phase and the impact of its environmental policy on the tourism industry was not clear. This
research project aimed to theoretically elucidate the impact. The analysis found that emission
allowance reductions lead to sustainable tourism and tourism-led growth when international movement
of tourists is taken into account. However, when taking into account tourist movements by air,
sustainable tourism and tourism-led growth were found to have a trade-off relationship. Furthermore,

several related studies have identified mechanisms for sustainable development.
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1. Initial background to the study

Economic globalisation and improved transport technologies have increased international
mobility for tourism purposes. According to the United Nations World Tourism Organisation
and the United Nations Development Programme, as many as 1.2 billion tourists cross
borders to visit different destinations every year. Tourism has therefore become a huge
industry, accounting for about 10% of global GDP and 7% of global exports. Governments
have put a lot of effort into their tourism policies and have encouraged economic growth
through tourism. However, while domestic economies have developed through tourism, in
recent years, air transport, which is essential for international tourism, has been emitting
large amounts of greenhouse gases. The tourism industry, which is expected to grow by about
4% on average in the coming years, has become a carbon-intensive industry and is projected
to become a major global emitter of greenhouse gases in the future (Lenzen et al., 2018).

Carbon taxes and carbon offsets have been introduced in the tourism industry amidst calls
for sustainable tourism, which aims to balance the tourism industry with the natural
environment. However, it is noted that these environmental measures would have a marginal
impact on greenhouse gas emissions. Therefore, emissions trading was introduced in 2012
for aircraft taking off and landing in the EU. It is not always clear how this emissions trading
will affect the greenhouse gas emissions of the international aviation industry and what
impact it will have on international tourism, the natural environment and economic
development. This is because it is in the introductory phase and therefore lacks the necessary
examples and data for analysis. A viable theoretical analysis in such a situation would



provide useful insights into this research question.
2.2 Objectives of the study

The aim of this study is to provide the international community in search of sustainable
tourism with a theoretical mechanism for sustainable tourism, followed by environmental
policies that realise its policy goals. Based on the background of 1, this research project
focuses on the environmental policy of emission allowance reduction in emissions trading.
Besides, it not only emphasises the role of the government, but also takes into account the
voluntary efforts of the private sector through innovation. This is because technological
innovations such as more fuel-efficient engines and energy efficiency through lighter aircraft
are expected to reduce long-term greenhouse gas emissions in the international aviation
industry by about 50 % compared to the case where no greenhouse gas reduction measures
are implemented until 2050 (McCollum et al. 2009). With this in mind, it is possible to
analyse how environmental policies can promote the development of low-carbon technologies
and impact on international tourism and the natural environment.

Based on the above, this research project utilises the analytical approaches of
environmental economics, new economic geography and industrial organisation theory to
analyse the impact of the environmental policy of emission quota reduction on international
tourism, pollution emissions, innovation, foreign direct investment and economic growth in
the international emission rights market in which the international aviation industry
participates. Based on the economic model, the aim is to unravel the mechanisms of
sustainable tourism and present environmental policies to realise them.

3. Research methodology

First of all, a basic model needs to be developed to underpin the analysis. Therefore, an
extension study to Martin and Ottaviano (1999), who analysed the impact of trade
liberalisation in terms of lower transport costs on firms’ location and economic growth, was
conducted to introduce emissions trading. By analysing this economic model (1), the effects
of environmental policies on pollution emissions and economic growth in different countries
can be clarified in a global society.

The next step in the study was to introduce international tourism into economic model (1).
In doing so, the setting devised by Albaladejo and Martinez-Garcia (2015) on endogenous
international movement of tourists was applied. By analysing this economic model (i), the
impact of environmental policies on tourism and tourists can be investigated, as well as their
impact on pollution emissions and economic growth. Through this analysis, the relationship
between environment, growth and tourism can be clarified.

However, economic model (ii) does not explicitly take the aviation sector into account. This
is because introducing the aviation sector into economic model (ii) would complicate the
modelling analysis and make it difficult to obtain clear results. Therefore, an economic model
(iii) is developed that introduces an aviation sector in a closed economy that does not take
trade into account, focusing on the fact that an emissions trading scheme has been introduced
for aircraft taking off and landing within the EU. Through this analysis, I can identify how
emissions trading in the aviation sector affects the relationship between environment,
growth and tourism.

By utilising these analytical methods, several related studies will be conducted. The first is
to develop an economic model (iv) that analyses the impact of dual regulation, whereby
environmental taxes and emissions trading are imposed on the same firms in duplicate, on
pollution emissions and economic growth. It applies the tax evasion behaviour developed by
Harstad and Svensson (2011) to a standard R&D-based growth model with environmental
taxes and emissions trading.

The second is to identify what factors influence the growth-promoting effects of
environmental policies. In an economic growth model where human capital is the source of
growth, the social status preference, where utility is perceived from an individual's human
capital level that is higher than the average human capital level in the society, is considered.
In this economic model (v), the social status preference function developed by Futagami and
Shibata (1998) is applied.

Third, an economic model (vi) is developed to analyse the impact of rent-seeking on quotas,
which is a problem in the transferable individual fishing quota system for fishery resources,
on resources and welfare. The economic model applies rent-seeking in the transferable
individual fishing quota system to Takarada et al. (2013). In doing so, they extend the rent-



seeking in emissions trading developed by Rode (2021) to a transferable individual fishing
quota system.

The above related research allows us to identify not only sustainable tourism, but also more
comprehensively the mechanisms of sustainable development.

4. Research findings.

Economic model (i) shows that emission quota reductions raise the rate of economic growth
and relatively increase pollution in the north as industrial goods firms seeking quota rents
locate from the south to the north. Conversely, the environmental policy of improving the
productivity of pollution abatement is found to reduce the rate of economic growth and to
cause a relative increase in pollution in the South, as industrial goods firms locate from the
North to the South, thus causing a relative increase in pollution in the South, the pollution
escape zone hypothesis.

In economic model (i), it was shown that the reduction of emission quotas leads to
sustainable tourism in terms of higher economic growth and improved environmental quality,
while the tourism policy of reducing entry and exit taxes has a pollution haven effect. Hence,
it was found that sustainable tourism can be achieved through a policy mix of environmental
and tourism policies.

In economic model (iii), if the goal of tourism-led growth is abandoned, then despite the
generous quota allocation of emission allowances to the industrial sector, a smaller quota
allocation will lead to sustainable tourism. On the other hand, in generous emission quota
allocation to the aviation sector, the policy leads to reduced tourism consumption and a
pollution-intensive aviation industry. The results suggest that inter-industry emissions
trading in the aviation and industrial sectors may hinder both tourism-led growth and
sustainable tourism.

In economic model (iv), I find that stricter environmental taxes lead to lower economic
Fcorruption per company, resulting in deteriorating household welfare and improved
bureaucratic welfare. Consequently, tax evasion with corruption improves household welfare
and worsens bureaucratic welfare. Our findings suggest that tax evasion under dual
regulation improves social welfare.

In economic model (v), I find that more stringent environmental policies have a U-shaped
effect on economic growth through the resource allocation effect of decreasing human capital
by increasing the opportunity cost of education and the substitution effect of increasing
human capital by strengthening social status preferences for education. However, in the
absence of social status preferences, the policy has no effect on the rate of economic growth.
It therefore suggests that social status preferences play an essential role in environmental
policies increasing the rate of economic growth.

In economic model (vi), I show that trade liberalisation improves foreign economic welfare,
but that the welfare effects on the home country depend on the extent of foreign rent-seeking.
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