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Background and Objective: This study examines the impact of tourism on
decarbonization and environmental sustainability in Iran and analyzes the role of
renewable energies in this process. Given the growing challenges posed by
climate change and increasing greenhouse gas emissions, especially carbon
dioxide (CO2), the main objective of the study is to analyze the relationship
between tourist arrivals, fossil and renewable energy consumption, economic
growth, financial development, gross fixed capital formation, and population on
CO: emissions in Iran. Methodology: Annual data from 1990 to 2023 were

collected and analyzed using unit root tests and autoregressive distributed lag
(ARDL) models. This method allows for the examination of both the short-term
and long-term effects of the variables on carbon emissions. Findings: The results
indicate that tourist arrivals and fossil energy consumption have a positive and
significant impact on CO: emissions, while the use of renewable energy can help
reduce these emissions. These findings indicate that tourism development,
regardless of the type of energy consumption, can lead to increased
environmental pollution. Conclusion: The results of the study underscore the

Keywords: importance of developing renewable energy infrastructure in the tourism
Tourism, industry. They can also help policymakers in designing effective strategies to
decarbonization, reduce carbon emissions and promote sustainable development. Innovation and
environmental Originality: The main innovation of the study is the use of the ARDL model to
sustainability, renewable | analyze the dynamic relationships between variables and simultaneously examine
energy, carbon dioxide short-term and long-term effects.
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Extended Abstract

This study investigates the impact of
tourism on achieving decarbonization and
environmental sustainability in Iran,
emphasizing the role of renewable energy.
As climate change presents formidable
challenges globally, the rising levels of
greenhouse gas emissions, particularly
carbon dioxide (CO:), have emerged as a
major concern. The research aims to
analyze the relationships between tourist
arrivals, fossil fuel and renewable energy
consumption, economic growth, financial
development, gross fixed capital
formation, and population dynamics on
CO. emissions within the Iranian context.
Utilizing annual data from 1990 to 2023,
the study employs various econometric
methods, including unit root tests and the
Autoregressive Distributed Lag (ARDL)
model, to derive insights into these
relationships.

1. Introduction

The increasing concentration  of
greenhouse gases in the atmosphere,
particularly CO, has been identified as a
primary driver of climate change, leading
to severe environmental repercussions.
The commitment of countries worldwide
to reduce carbon emissions is crucial in
mitigating climate-related damage. While
considerable progress has been made in
the short term to reduce greenhouse gas
emissions, long-term trends remain
concerning. In response to the challenges
posed by climate change, the Iranian
government is striving to transition
toward decarbonization. The tourism
industry, as one of the largest service
sectorsin Iran, holds potential as a catalyst
for economic growth and environmental
sustainability. Tourism not only stimulates
economic activities but also serves as a
source of foreign income through the

attraction of international visitors. Despite
the economic benefits, an increase in
tourism can lead to unintended
environmental consequences, including
higher CO. emissions due to the energy
demands of travel, accommodation, and
recreational  activities. = Given  the
significant role of tourism in Iran’s
economy, there is a pressing need to
examine its impact on carbon emissions
and explore the potential of renewable
energy sources in mitigating these effects.

2. Methods

The primary independent variable in this
study is the number of tourists visiting
Iran, which serves as a proxy for CO:
emissions  per  capita.  Additional
independent variables include fossil fuel
consumption, renewable energy usage,
economic growth as measured by GDP per
capita, financial development, gross fixed
capital formation, and population size. The
analysis utilizes annual time-series data
collected from 1990 to 2019, obtained from
the World Development Indicators
database. Logarithmic transformations of
the variables were employed to facilitate
the selection of appropriate time-series
models and to estimate the elasticities of
the coefficients effectively.

The theoretical framework of this
research posited that tourism was a
significant ~ contributor to  carbon
emissions. A review of the literature
highlighted the importance of economic
growth and energy consumption in
shaping environmental outcomes. The
study employed the Cobb-Douglas
production function to analyze the
dynamic relationships among the selected
variables. To investigate long-term
relationships, the ARDL model was
applied, which allowed for the
examination of both long-term and short-
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term dynamics without the necessity of
pre-testing for unit roots. The model
examined the effects of the independent
variables on CO. emissions, providing
insights into the pathways through which

tourism and energy consumption
contributed to environmental
sustainability.
3. Results

The analysis of the data revealed several
key findings regarding the relationships
among the variables. The descriptive
statistics indicated a moderate level of CO»
emissions in the sample. The average value
of fossil fuel consumption suggests
variability across different regions, while
the use of renewable energy sources
presents a potentially positive influence
on emissions reduction. The econometric
analysis showed that tourist arrivals and
fossil fuel consumption had a significant
positive effect on CO., emissions,
indicating  that increased tourism
activities correlate with higher levels of
emissions due to energy-intensive
practices. Conversely, the findings
highlighted that the adoption of renewable
energy could contribute to mitigating CO.
emissions, emphasizing the importance of
transitioning toward cleaner energy
sources within the tourism sector.

Both the long-term and short-term
results obtained from the ARDL model
demonstrated significant relationships
between the independent variables and
CO. emissions. Specifically, fossil fuel
consumption was positively correlated
with emissions, while renewable energy
usage showed a negative association,
suggesting that increased reliance on
renewables could effectively reduce
carbon outputs. Additionally, economic
growth and financial development were
found to positively impact CO; emissions,

underscoring the need for sustainable
practices as the economy expands. The
error correction model indicated a
significant ~ adjustment = mechanism,
reflecting the long-term equilibrium
relationship among the variables.

4. Conclusion

In conclusion, this research highlights the
critical role of tourism in influencing CO.
emissions in Iran and the potential of
renewable energy as a key strategy for
achieving decarbonization and
environmental sustainability. The findings
emphasize the necessity for policymakers
to invest in  renewable  energy
infrastructure within the tourism sector to
mitigate its adverse environmental
impacts. By promoting a shift toward
renewable energy sources, Iran can not
only address the challenges posed by
climate change but also promote
sustainable development within its
tourism industry. This study serves as a
foundation for future research and policy
initiatives aimed at integrating
environmental considerations into
tourism planning and development.
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