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ABSTRACT
Climate is one of the primary factors that influence international tourism. Most international
travelers are interested in visiting nations with a distinct and more agreeable environment.
This study aims to define the responses of tourism industry to face the climate change
impacts through mitigation initiatives. Climate is a tourism resource that defines the viability
of areas to sustain tourist activities, influences tourism demand, and affects operating
expenses such as heating and cooling, artificial snow prices, and water and irrigation
availability. Some mitigation efforts and waste management for the tourism industry to facing
the climate change impacts are concerning on energy efficiency, resources and product

supply, transportation, waste and wastewater management, and human resources

development and awareness.
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INTRODUCTION
Climate is one of the primary factors

that influence international tourism. Most
international travelers are interested in
visiting nations with a distinct and more
agreeable environment. Assume that
frequent travelers residing in nations with
cold climates would be interested in
visiting countries with tropical climates,
and vice versa (Book, 2007). According to
Mbasera (2016), climate is one of the
criteria that travelers evaluate while
picking their travel destinations. This is
one of the primary reasons why so many
tourists visit Indonesia. Changes in climate
include variations in air temperature, air
pressure, wind, and humidity. Climate

change will occur gradually over time. As
a result of global warming, temperatures
are increasing, weather patterns are
shifting, sea levels are rising, and a variety
of extreme occurrences are occurring.
These catastrophes have occurred in nearly
every region of the globe and influence
tourism destinations, particularly those
dependent on climatic and environmental
conditions (Wijaya, 2019). The effects of
climate change on the environment and
human activity in numerous sectors are
widespread. One of the sectors affected by
climate change is flooding. Tourism is an
economic driver and one of the greatest
contributors to the region's original
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revenue (PAD). As the number of tourists
visiting Indonesia rises, so does the
number of tourist accommodations, such
as hotels, condotels, homestays, hostels,
and restaurants. The construction of tourist
accommodations, such as hotels, has
increased significantly. The construction
of a hotel might have a favorable effect on
the workplace. It also contributes to
environmental contamination. The hotel is
the most common type of lodging for
travelers who are on a long trip. As the
need for visitor accommodations grows,
the hotel's construction continues to
expand. Tourists assess various hotel
options in terms of pricing, quality,
amenities, and location. Hotels play a
crucial part in the tourism business. Hotels
have a huge impact on society, the
economy, and the environment. In addition
to being affected by climate change, hotels
also influence it and contribute to it. The
hotel must have effective environmental
planning and management to reduce its
environmental impact. According to
Njoroge (2015), climate has become one
of the most important considerations in
hotel-area climate change mitigation
decisions. Changes in tourism patterns
brought on by climate change necessitate
adaptation and mitigation techniques to
sustain the industry. Research According
to Pramono (2016), three factors have a
substantial impact on tourism in Bali.
There are travel agent pressure issues,
client pressure difficulties, and climate
change issues. This study seeks to
determine the factors that influence
environmental management. The
contentment of guests is one of the
primary benefits that managers of five-star
hotels in Bali notice from the process of
environmental management.

The findings enhance the position
of the green industry or the green industry
trend, in which an increasing number of
guests and  tourists  identify  as
environmentally conscious customers and
desire to contribute to environmental
protection. Educating travel agencies and
tourists about the importance of
maintaining a sustainable environment
through management
mechanisms in Bali's five-star hotels is one
way to achieve this goal. Rather than
relying solely on conventional methods,
such as enacting regulations, it is also
important to directly socialize and monitor
the hotel's implementation of these
mechanisms. Climate change is another
important issue. Climate change presents a
difficulty for hotel management since
climate predictions and the
unpredictability of natural conditions will
make it harder to organize ordinary hotel
operations in open areas. This will also
influence hotel visitors' activities.

environmental

RESEARCH METHOD
This study employed a
comprehensive literature  review  to

investigate the topic of waste management
and mitigation in the tourism industry in
pursuit of a sustainable tourism ecosystem.
The review process involved identifying
pertinent scholarly articles, reports, and
case studies from a variety of databases,
including academic journals and trade
publications. The selected sources were
evaluated critically based on their
relevance, credibility, and recency, with a
particular emphasis on studies that
provided insights into successful practices
and initiatives. Through this literature
review, a solid understanding of existing
knowledge and current trends in mitigation
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and waste management in the tourism
industry was developed, which served as
the basis for the subsequent analysis and
synthesis of findings.

RESULTS AND DISCUSSION
Subsection the Effects of Climate Change
on Tourism Industry

Climate change will have an impact
on both demand (demand) and supply
(supply) in the Indonesian tourism
industry. Changes in environmental
circumstances caused by climate change
will reduce tourist attraction because they
are inconsistent with the location to visit
on the demand side. Climate change can
harm the ecosystem, natural resources, or
cultural changes that were once a tourist
draw. Climate change has an impact on
temperature rise in the following ways: (1)
the change in temperature in winter is
greater than in summer; (2) the minimum
daily temperature will increase; (3) the
land is warmer than the ocean; (4)
monsoon activity increases; (5) areas in
latitudes with higher altitudes will
experience greater warming; (6) the
number of snowfall days will decrease;
and (7) changes in the water storage and
discharge cycle. Many activities in lodging
establishments, such as hotels, will also
produce emissions that contribute to
climate change. Hotel emissions are
projected to be 160—200 kilograms of CO2
per square meter of each room per year on
average. Furthermore, on a five-star hotel
level, tourists consumed 170-440 liters of
water every night (Mbasera et al., 2016;
Mousavi et al., 2017; Raji¢ et al., 2022).
By 2011 Tourism 1is a particularly
vulnerable sector to the effects of climate
change, particularly in natural tourism
regions such as mountains, beaches,

oceans, rivers, and forests. The
relationship between climate change and
tourism can be viewed from two
perspectives: the impact on travelers and
the impact on tourist locations. The
following are the effects of climate change
that can affect tourism locations, tourist
facilities, competitiveness, and
sustainability (Scott et al., 2019; Scott &
Gossling, 2022):

A. The direct effect

Climate is a tourism resource that
defines the viability of areas to sustain
tourist  activities, influences tourism
demand, and affects operating expenses
such as heating and cooling, artificial snow
prices, and water and irrigation
availability. People's preferences for where
to vacation are also influenced by the
weather.

B. The effect is only indirect.

Climate change has the potential to
create a wide range of disasters. In the
long run, such disasters will have far-
reaching negative consequences, such as
environmental degradation or
deterioration. = Because  natural and
environmental conditions are the most
appealing resources for tourism activities,
environmental deterioration will have a
significant detrimental influence on the
tourism sector at both the destination and
regional levels.

How Do Mitigation Policies Affect the
Tourist Movements?

Tourism is one of the major causes
of the significant growth in greenhouse
emissions. The movement of tourists from
one location to another through vehicles
results in considerable carbon dioxide
emissions. This drives the national and
international communities to establish
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mitigation regulations that require tourists
to adjust their travel habits, such as by
changing means of transportation or
changing tourism locations. Climate
change threatens a country's future
economic growth and political stability.
Continued climate change will disrupt
global economic growth; climate-related
global GDP decreases can reduce
consumer interest in tourism and have a
negative impact on tourism growth. Aside
from climate change, tourism activities
emit emissions that enhance the dangers of
climate change. Tourists are more
interested in visiting unusual tourist
destinations (Kuniyal et al, 2003;
Protection et al., 2014; Scott et al., 2008).
Tourism-related carbon emissions account
for approximately 5% of worldwide
carbon emissions (Scott et al.,, 2008,
2019). If housing services, such as hotels,
are not adequately managed, they will emit
emissions. The following are some sources
of emissions from the hotel's operational
activities:
A. Modes of transportation

Transportation activities do not
exclude hotel operations. This activity
takes place while tourists visit various
locations. The use of hotel vehicles that
run on fossil fuels contributes to
greenhouse gas emissions. Tour facilities
provided by hotels with small automobiles
will increase fuel usage as more vehicles
are used. Also, the wuse of private
automobile rental services will increase
vehicle use and carbon emissions. The fuel
consumption of the vehicle is also affected
by the destination.
B. Accommodation options

Tourist lodging is  extremely
significant in the tourism industry.
Accommodation must be tailored to the

needs of tourists in terms of both quantity
and quality. With the surge in tourist visits,
tourist managers now have access to a
variety of low-cost lodging options.
Carbon emissions may be generated by
supporting facilities in such hotels. Every
hotel is expected to be able to create
energy savings to reduce carbon emissions.
In general, energy usage in hotels includes
room cooling and heating, hot water
facilities, the use of refrigerators and
freezers, and lighting.

Climate Change Mitigation Innitiatives
by the Hospitality Sector

One of the effects of increased tourism
activities is a rise in greenhouse gas
emissions. There are four basic mitigation
options for reducing greenhouse gas
emissions, which are as follows (“Climate
Change and Tourism — Responding to
Global Challenges,” 2008; Dogru et al.,
2019; Loehr & Becken, 2021; Scott &
Gossling, 2022):

Lowering energy consumption.

The most significant option for
mitigation is to reduce energy use. Energy
savings in the provision of accommodation
services can be achieved through the
selection of tourist sites, the use of
transportation modes, and tour
management systems. Tourism managers
play a vital part in this mitigation effort.
The operator can plan the tourist
destination based on the distances and
means of transportation available. The use
of public transportation, such as buses or
trains, 1s, of course, a priority.
Furthermore, the hotel's offer of diverse
facilities is intended to extend tourists'
stays. The longer you stay at the hotel, the
fewer your potential emissions from
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transportation modes. As a result, the
manager must make an offer that fits the
needs of the tourists while also considering
the emissions generated.

Improved energy efficiency

The employment of cutting-edge
technology to improve energy efficiency is
an endeavor to reduce greenhouse gas
emissions. One of the objects targeted in
this scenario is aircraft transportation. In
addition to reducing fuel consumption, the
availability of new technology will
improve flight quality, given the
significant mobility of visitors in this
fashion. Improved energy efficiency is also
used in the provision of tourist
accommodations. High-efficiency gadgets
will help save energy and minimize
pollution.

Increased use of renewable energy

The utilization of renewable energy
sources such as wind, solar, geothermal,
biomass, and waste helps to minimize
greenhouse gas emissions. The use of
renewable energy must be developed in the
tourism sector, particularly in island
tourism. Certain tourist spots on the island
still use solar as a fuel source for power
plants today. Aside from the high cost,
solar energy will emit greenhouse gases.

Carbon Offset

Carbon is one of the energy sources
that can be stored in the form of biomass.
The high volumes of carbon dioxide
produced by tourism mobilization must be
compensated for by industry management
and tourists. The kind of compensation is
an additional cost that is proportional to
the amount of carbon emissions produced.
The introduction of this system will be

able to minimize carbon emissions
indirectly since travelers will be able to
consider tourist sites to visit. The higher
the  additional cost of  carbon
compensation, the farther the tourist
destination. According to projections given
by the United Nations World Tourism

Organization (“Climate Change and

Tourism — Responding to Global

Challenges,” 2008; Deason et al., 2022;

Olefs et al., 2021), the size of emissions

reduction by 2035 with the implementation

scenario of mitigation actions 1is as
follows:

A. If all technologies (transportation,
lodging, and tourism activities)
operated at peak efficiency, emissions
would be reduced by 38%.

B. Using a combination of modes of
transportation, effective destination
settings, and expanded stay times for
tourists could potentially lower
emissions by 44%. Some mitigation
measures done on accommodation
support facilities, such as hotels, are as
follows (Carlton & Jacobson, 2013;
Hernandez & Ryan, 2011).

C. Supply of food and drink.

The utilization of local foods reduces
carbon emissions from distribution
activities. Temperature settings for
refrigerators at the most -efficient
temperature of 3.20 C, with freezer
temperatures ranging from -180 to -
150 C. Several factors were
considered when assembling the
refrigerator to make it more efficient,
including (1) allowing food to cool
before storage, (2) storing materials
not exceeding capacity, (3) regular
cleaning and checking of the
ventilator, condenser, and compressor
parts, (4) ensuring the fridge door is
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closed tightly, (5) ensuring a stable

power supply for the frigories, and (6)

periodic cleaning of the freezer to

maintain cooling efficiency.

D. Heating, cooling, and ventilation

systems

= Adjust the room temperature to
between 200 and 250 degrees
Celsius.

= Good air circulation in the room.

= Employ high-quality  building
materials to keep the room
temperature stable.

= The water heater's temperature
should not exceed 600 degrees
Celsius.

E. Iluminated

= The light has an automatic on/off
system.

= Proper room illumination and the
usage of light bulbs to maximize
beet efficiency Light bulbs have ten
times the efficiency of traditional
lamps and a tenfold longer service
life.

= The availability of natural light

should be considered when
designing the room.
F. Laundry
= Make wuse of energy-efficient
devices

= Equipment that has reached the end
of its useful life must be replaced.

= When drying garments, lower the
temperature.

= full capacity washing machine

G. Elevator
= Elevator drives are powered by
electricity.
= QOverloading should be avoided.
H. Recreational facilities
= [t is equipped with an automatic
lighting system
= Maintain the pool's temperature,
especially at night.
I.  Human capital
= Staff education on  energy
conservation
= cleaning and maintenance of
equipment on a regular basis.
* Encourage travelers to conserve
energy.
* Energy consumption measurement
for evaluation or development.

The establishment of
environmentally friendly hotel operations
(green practices) is an important step that
the hospitality industry must take today.
Every hotel can take the lead in
implementing environmental management
to mitigate the effects of climate change.
(Bielanski et al., 2022; Deason et al., 2022;
Giihnemann et al., 2021; Mbasera et al.,
2016; Probstl-Haider et al., 2021; Rastegar
& Ruhanen, 2023) developed a list of
green practices and green initiatives that
hotel management can implement (Table

1.

Table 1. Green Practice and Green Initiative for Hotel Accomodation

Green Practice

Green Initiative

Water Utilities = Use low flow rate equipment to monitor the water lines on a regular basis

to avoid leaks.

= Construct a drainage reservoir.
= Using the Rainwater Collecting Idea
= Utilize treated waste water for irrigation and watering plants.
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Green Practice

Green Initiative

Energy =  Making use of natural sunlight during the day

conservation = Make use of lighting.

= Make use of renewable energy sources like angi and sunlight.
= usage of automated on/off switches, particularly for room facilities.
=  Unused installations should have their lights turned off.

Waste management *® Recycle hotel garbage to be reused; for example, food waste composting
might be utilized for park management.
= Minimize the use of paper in transactions and replace it with email.

Air quality = Using air filters.

management = Ensure proper ventilation for the restaurant and the kitchen blower.
= Make a separate smoking area available.
= Make bicycles or compact automobiles available for use in the hotel area.

Environment = Utilize recyclable materials to meet the needs of travellers.
contribution =  Make the soap and shampoo.
= Purchase regional foods and beverages.
= Charging travellers for the usage of hotel items above and beyond what is

given

Awareness = Environmental management training for staff

development =  Supplying environmental information sources such as posters, periodicals,
or flyers

= (Collaborating with local communities to safeguard the environment

Policy and standard

Establishing environmental management guidelines

= (Creating an environmental management SOP for all hotel facilities and

activities

Climate Change Mitigation Innitiatives
by the Hospitality Sector

The development of Indonesia's
hotel industry continues to meet the
demand for lodging from the tourism
sector. The dynamics of the hospitality
business have also been influenced by
global warming. Indonesia is also guided
in this regard by the ASEAN Green Hotel
Standard (ASEAN GREEN HOTEL
STANDARD, n.d.; Boronat-Navarro &
Pérez-Aranda, 2020; Chen & Chen, 2012;
Migale et al., 2019), which is a hotel
standard guide intended to satisfy the
notion of being environmentally friendly
and energy efficient. Green Hotel

Operation, Environmental Plan, Green
Product, and Human Resource and
Environment Management are among the
requirements used at AGHS. Asean Green
Hotel Standard. AGHS applies
ecologically friendly standards to several
critical factors, including:
1. Environmental policy and local driver
requirements
= [mplement environmental activities
to increase worker, customer, and
supplier participation in hotel
environmental management.
= Develop a training plan to improve
staff environmental stewardship.
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= Develop a plan for environmental
management in hotel operations.

= The hotel has an environmental
monitoring program.

Use of ecologically friendly products

= Promote the wuse of locally
produced goods, such as food and
craft materials.

= Urge people to use eco-friendly
items.

= (Collaborate =~ with  the local
community.

= (Create an activity plan to improve
the quality of life in local
communities.

= Offer programs to increase the
local community's interest in
environmental management.

= Provide jobs for the local
communities.

Human Resource Development

= (reating employee training
programs for operational and
environmental management in the
hotel

The waste

= Introducing waste management
approaches using the 3R (reduce,
reuse, recycle), disposal, and
composition concepts.

= Inviting hotel employees to take
part in 3R activities such as cutting
and composing.

= [nviting hotel guests to participate
in 3R (recording, cutting, and
composing) activities.

Energy Conservation

= Provide energy-saving solutions for
the use of electronic devices.

= Install an  energy-monitoring
gadget.

Water efficiency and water quality

management

= Water-saving strategies are being
implemented in hotel operations.
= water storage treatment on a
regular basis.
= Urge hotel guests to conserve
water.
= The hotel's water quality
7. Air quality (both indoors and
outdoors)
= Make a smoking-free zone and
additional smoking-free zones.
= Maintenance and regular
monitoring of hotel air quality
facilities, such as room cooling.
8. Noise control
= Offering noise reduction programs
in hotel operations
9. Waste Water Management
= Implement a strategy to reduce
wastewater output and prevent
water pollution.
= Have a waste water treatment
system installed.
= Promote the reuse of waste water
for operational purposes, such as
plant irrigation.
10. Hazardous and lethal compounds
(B3)
= Provide clear signage  with
information about dangerous and
poisonous substances.
= Possession of hazardous and
poisonous substances
= [nspections of hazardous and toxic
material storage sites on a regular
basis for cleaning and upkeep.

Chen and Chen (2012), like AGHS,
argued that there are five keys that drive
the concept of green in a hotel. Green
purchases, environmental policies,
management systems, employee education,
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and consumer education are examples of

these.

* Environmental Purchase
Green purchasing is an effort to meet
the needs of hotels for items that are
good for the environment. This
concept's application is based on the
3R3E principle. (Economic, ecological,
and equitable reduction, reuse, and
recycling). This  philosophy also
encourages the use of local products.
Hence, collaboration with product
suppliers who share the same ideas will
be able to aid in the implementation of
the green purchasing concept.

» Policies on the Environment
To adapt to the challenges of global
warming, every hotel manager must
implement environmental regulations.
To actualize the concept of "green
hotels," every element of hotel
management must comprehend
environmental  policy, particularly
during operation. Hotel managers
should arrange for training for staff
from all departments to improve
employee care and understanding of
environmental management. All hotel
visitors should be aware of the
appropriate environmental policy, not
just the personnel. As a result, it is
critical that hotel managers encourage
visitors  to  participate in  hotel
management operations.

= Hotel Management Software
For the green hotel idea to work, it is
important to have a well-defined hotel
management system. Each component
of the hotel manager should be aware of
their obligations and responsibilities at
work, as well as their involvement in
environmental management.

= Employee training

In order for a hotel to try to be a "green
hotel," its employees must change the
way they act. Hotel managers should
train their staff so they can understand
how to use the green hotel concept.
Employee training strives to reduce the
negative impact of the environment and
energy consumption.

= Consumer awareness
People who stay in hotels should know
the rules about the environment that
apply to the hotels they stay in. The
hotel manager must provide adequate
information about the applicable
environmental regulations and how
guests can participate in them.

CONCLUSION

Climate change influences the
viability of areas to sustain tourist
activities, tourism various demand, and
affects operating expenses such as heating
and cooling, artificial snow prices, food
production, transportation and water and
irrigation availability. Some mitigation
efforts and waste management for the
tourism industry to tackling the climate
change impacts are concerning on energy
efficiency, resources and product supply,
transportation, waste and wastewater
management, and human resources
development and awareness.
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