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ABSTRACT

The tourism industry is a major contributor to the gross domestic product of several 
countries, including Malaysia. However, recent tourism growth has led to increase the 
industry’s carbon dioxide (CO2). Low-carbon tourism, therefore, needs to be introduced 
to the sector to help curb global climate change. A comprehensive understanding of low-
carbon tourism needs to be developed to achieve this goal. This article looks at the relevant 
studies in the literature using content analysis. By adopting a qualitative methodology, the 
article collected and assessed measurements of tourism’s carbon emissions and examined 
the effects of implementing a low-carbon tourism programme. Some of the low-carbon 

strategies were listed by going through 
the entire implementation process of low-
carbon tourism as an alternative form of 
tourism development. The discussion also 
focuses on how Covid-19 can influence low-
carbon tourism development. A blueprint 
for a low-carbon recovery proposed by the 
Organisation for Economic Co-operation 
and Development (OECD) is also presented 
at the end of the paper. The results of this 
study can be used as a basis for policy 
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development and further research on low-
carbon tourism in industry sub-sectors 
worldwide.

Keywords: Blueprint, carbon dioxide, climate change, 
Covid-19, emissions, low-carbon tourism

INTRODUCTION

The Organisation for Economic Co-
operation and Development (OECD, 2010) 
has highlighted several challenges for the 
tourism industry by considering the factors 
that will affect its long-term development. 
These include globalisation and market 
change, the impact of tourism across the 
economy, climate change and sustainability, 
the knowledge economy, human resources 
and productivity, and competitiveness. 
According to Tang et al. (2018), the rapid 
growth in the tourism industry may increase 
the carbon dioxide (CO2) emissions that 
cause climate change. Greenhouse gas 
(GHG) emissions from various tourism 
activities have already harmed the natural 
environment. GHG is a major cause of 
global warming; it originates in the large 
amounts of energy consumed in urban areas 
that carry out various intensive economic 
activities (Ministry of Land, Infrastructure, 
Transport and Tourism Japan [MLITTJ], 
2011). One of the major contributors of 
GHG emissions is CO2, which is produced 
when fossil fuels such as coal, oil, and 
natural gas are burned and when there is a 
change in land use, such as deforestation 
(Sunlu, 2003). Therefore, the increasing use 
of electricity and transportation in tourism 
contributes to the uncontrolled release of 
CO2, which leads to climate change.

Chiesa and Gautam (2009) set out five 
clusters in the travel and tourism sector 
that contribute to carbon emissions: land 
transport, air transport, water transport, 
accommodation, and tourism activities. 
Each cluster contributes directly and 
indirectly to GHG emissions. According 
to Tang et al. (2018), transport accounts 
for 75% of CO2 emissions in the sector, 
followed by accommodation and catering 
(21%) and tourism activity (4%). Similarly, 
the OECD (2010) estimated that the tourism 
industry contributes up to 5.3% of global 
GHG emissions, with transport accounting 
for 75%. Direct carbon emissions are 
from sources such as transportation, 
which uses fuel and energy, the restaurant 
and accommodation sectors, which use 
electricity and gas, and other tourism 
activities (Fang, 2011). Indirect carbon 
emissions occur from manufacturing 
processes, infrastructure development, 
airline offices, and travel agents indirectly 
involved in tourism. Therefore, indirect 
carbon emissions need to be considered 
and addressed when calculating tourism 
industry’s carbon footprint, as their effects 
can also lead to global warming.

As Sunlu (2003) explained, the 
relationship between tourism and the 
environment is complex because many 
tourism activities have a detrimental effect 
on nature, even potentially destroying it. 
The construction of infrastructures, such as 
roads and airports, and tourism facilities, 
including resorts, hotels, restaurants, shops, 
golf courses, and marinas, is how tourism 
can negatively impact the environment. The 
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recent increase in tourism may lead to the 
depletion of natural resources. However, 
tourism has also the potential to impact 
the environment by introducing protection 
and conservation measures positively. 
The tourism industry must work with 
governments and local communities to 
create sustainable activities. A thriving, 
sustainable tourism industry can contribute 
to socio-economic development, which will 
benefit communities. Both the environment 
and manufactured infrastructures need to be 
preserved to benefit the sector and healthy 
living. Therefore, efforts to promote low-
carbon alternatives worldwide are necessary 
to maintain tourism as a key industry in the 
long term.

LITERATURE REVIEW

Low-Carbon Tourism

Currently, low-carbon lifestyles are 
spreading in many countries worldwide. 
The tourism sector is part of this trend by 
making the low-carbon approach one of its 
goals. Although low-carbon tourism (LCT) 
is still being explored, many stakeholders, 
including governments and businesses, 
are working together to make LCT a 
success. According to Yang (2015), LCT 
requires joint efforts from governments, 
industry, and universities to grow efficiently 
and environmentally friendly. Moreover, 
LCT can support the development of a 
low-carbon economy. Proposed by the 
British government in 2003, the low-carbon 
economy aims to improve living standards 
by increasing the use of natural resources 
that have less impact on the environment 

and increase economic production in the 
long run (Huang & Deng, 2011). Shi and 
Peng (2011) explained that a green economy 
could be achieved with low-carbon energy 
consumption, low-pollution production, 
and low-carbon emissions. In the era of 
globalisation, increased tourism activities, 
human behaviour, and culture are the greatest 
contributors to carbon emissions (Bhaktikul 
et al., 2020). Therefore, the implementation 
of LCT needs to be intensified to succeed in 
achieving a low-carbon economy. Most of 
the sector’s energy consumption comes from 
transportation and infrastructure operation 
and development. Formally, the concept of 
LCT was proposed in May 2009 at the World 
Economic Forum in a report on low-carbon 
travel and the tourism industry (Huang & 
Deng, 2011). LCT practices can protect 
the environment and culture and positively 
contribute to the lives of local people.

Scholars describe LCT in different ways. 
Wang et al. (2019) argue that LCT is a way 
of achieving maximum tourism experience 
with new forms of travel planning and a way 
for the industry to provide higher social, 
economic, and environmental benefits to 
the community. Similarly, Thongdejsri et 
al. (2016) believe that LCT is an effort to 
reduce carbon emissions to a minimum 
when conducting tourism activities. 
They add that the low-carbon technology 
introduced thanks to LCT is a useful 
undertaking that provides greater benefits to 
the economy, society, and the environment. 
According to Yang (2015), LCT is part 
of developing a low-carbon economy 
supported by clean technology. LCT can 
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help reduce carbon emissions and energy 
consumption while aiming for sustainable 
economic and environmental development. 
LCT can also provide a high-quality tourism 
experience by reducing entertainment, 
shopping, sightseeing, transportation, 
and accommodation pollution. Xiong 
(2017) maintains that LCT is a form of 
environmentally friendly tourism with 
high efficiency and sustainable production 
methods; thus, LCT offers economic, social, 
and environmental benefits.

According to Shi and Peng (2011), 
there are two types of  low-carbon 
tourist attractions: absolute and relative. 
An absolute tourist attraction provides 
comprehensive low-carbon services of the 
highest possible standard. A relative tourist 
attraction offers limited travel services with 
energy-efficient residential facilities and 
eco-friendly travel equipment. Thongdejsri 
et al. (2016) argue that national and local 
government agencies need to cooperate and 
adopt low-carbon management technologies 
to implement the LCT concept at the 
policy level, thus contributing to a clean 
environment. The support of tourists is 
also needed to strengthen low-carbon 
practices in the sector. Essentially, every 
stakeholder—the government, the private 
sector, businesses, and tourists—should all 
play their role in promoting LCT.

Tourism components such as hotels, 
airports, roads, trains, heating and cooling 
equipment, and various leisure activities 
contribute to global warming. One of the 
main culprits in this sense is the method 
of travel. We suggest several activities that 

promote LCT, such as walking and cycling. 
Trains are another means of transport that 
can be highlighted for ecotourism because 
they have a low impact on the environment. 
At present, the popularity of railway lines has 
never been greater because of the increase 
in road traffic. The use of public bicycles 
in urban areas worldwide is also a very 
popular trend currently and is recognised 
as a low-carbon travel method. Longer 
walking and cycling trips play an important 
role in the sustainability of tourism, both 
economically and environmentally. Over 
the past hundred years, itineraries in popular 
tourist destinations that possess deep 
historical traditions have developed into 
trendy long-distance walking routes. For 
example, Penang Heritage Trail and Melaka 
City offer a self-guided walking tour with a 
map to discover the history of a UNESCO 
World Heritage Site that is being carefully 
restored, maintained, and improved.

Cycling is an improvised version of 
LCT that has become more popular over 
the past 40 years. Although cycling is often 
in line with regional and national policies 
for sustainable tourism, this alternative 
has several barriers. For example, poor 
integration with public transport and a lack 
of reliable infrastructure hinder market 
development. Therefore, the parties involved 
need to provide traffic-free routes through 
urban and rural areas with gentle gradients 
to encourage people to use bicycles for 
recreational purposes. Several sites have 
introduced LCT practices by promoting 
rickshaws, bicycles, and rental scooters. 
Rickshaws are the most common means 
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of transport found in Kota Bharu, Malacca 
City, and Komtar. Furthermore, Kuala 
Lumpur, Putrajaya, and Cyberjaya have 
promoted numerous bicycle and scooter 
rental services. Beam and Neuron are among 
the companies that provide rental services 
in Malaysia. In short, by adopting LCT, we 
can reduce our carbon footprint to sustain 
nature for future generations.

Carbon Footprint

A carbon footprint (previously known as 
an ecological footprint) shows the potential 
for global warming. A carbon footprint 
is the quantity of CO2 emissions from 
certain activities. By calculating the carbon 
footprint of activity, we can manage and 
mitigate emissions. Significant sources 
of emissions can thus be identified and 
reduction and efficiency prioritised for 
the benefit of the environment (Pandey 
et al., 2010). It highlights the importance 
of carbon footprint calculation to solve 
the pollution problem. The notion of an 
ecological footprint refers to the biologically 
productive land and sea areas needed to 
sustain a particular human population. 
From this perspective, a carbon footprint 
refers to the soil needed to absorb all the 
CO2 produced by a person in their lifetime. 
The idea of a carbon footprint is now quite 
familiar among the public and a major 
concern for the world’s environmental 
agenda. A carbon footprint can be changed 
by shifting to more sustainable practices.

A carbon footprint measures the CO2 

emissions produced directly or indirectly 
by activity or throughout the life cycle of a 

product (Durojaye et al., 2020; Fang, 2011). 
From 1850 to 2015, the average surface 
air temperature has increased by 1.53°C 
(probability range from 1.38°C to 1.68°C), 
while the global mean surface temperature 
has risen by 0.87°C (probability range 
from 0.75°C to 0.99°C; Intergovernmental 
Panel on Climate Change [IPCC], 2019). 
A record rise in temperature of 0.87°C 
has urged climate scientists to focus on 
immediate actions to curb global warming. 
Tourism has one of the largest carbon 
footprints in the economy. Tourist activities 
involve the movement of humans, which 
accounts for about 50% of global traffic, 
including air traffic, which contributes 
around 2.5% of global CO2 emissions. As 
these figures show, tourism is a significant 
contributor to GHG emissions. For example, 
air travel is one of the fastest-growing 
sources of GHG emissions. Sunlu (2003) 
predicted an increase in international 
tourists from 594 million in 1996 to 1.6 
billion in 2020, but it is not achieved due 
to the Covid-19 pandemic. Becken (2009) 
emphasised the importance of distinguishing 
the global carbon footprint of tourism from 
the footprints of specific destinations. 
The global footprint includes all tourism 
activities ranging from international air 
travel to transportation, types of residence, 
and visits to places of interest. In contrast, 
national footprints focus on emissions that 
occur within domestic borders. However, 
national carbon footprint analysis rarely 
includes the climate-related effects of 
international air travel, which is the largest 
contributor of CO2 emissions compared 
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to all other sources of emissions in the 
economy. A comprehensive measure is 
therefore needed to the worst impacts of 
excessive CO2 emissions.

Apart from transportation, resort 
development is also a major contributor 
to carbon emissions. Bohdanowicz et al. 
(2001) estimate that a typical hotel devotes 
50% of its energy consumption to heating 
and air-conditioning, 25% to catering, 15% 
to hot water, and 5% each to lighting, and 
other activities. Salehudin et al. (2015) 
have suggested renewable energy as an 
alternative energy source to support the 
tourism industry in Malaysia, especially 
in resorts located on islands, where there 
are many sources of renewable energy. 
Renewable energy can improve economic 
competitiveness and raise the profile of 
LCT in Malaysia, thus ensuring its future 
prosperity. The Malaysian government 
supports this effort by promoting the use of 
natural energy sources.

Other human activities that have 
significant carbon footprints include the 
use of vehicles and heavy machinery, 
electrical equipment for daily chores (e.g., 
washing machines) and other items that use 
electricity and fuel to function (Durojaye et 
al., 2020). Increased carbon footprints raise 
the concentration of GHGs, which leads to 
severe global warming. As the understanding 
of this phenomenon has improved, concerns 
about preventing it have become more 
pressing. In 1997, the Kyoto protocol 
established that developed economies 
and several developing economies should 
reduce their emissions from five types 

of GHGs (CO2, methane, nitric oxide, 
perfluorocarbons, and hydrofluorocarbons) 
by at least 5.2% compared to 1990 levels 
in 2008-2012 (United Nations [UN], 1998, 
as cited by Durojaye et al., 2020). Thus, 
low-carbon products and the adoption of 
low-carbon practices can solve the global 
warming problem. Malaysia is no exception 
when it comes to the increase of GHG 
emissions globally. As Figure 1 shows, 
in 2019, Malaysia produced 250 million 
tons of CO2 from burning fossil fuels for 
energy and cement production. The nation’s 
emissions started increasing drastically in 
1950 as part of the age of development.

Green transportation can solve the 
biggest problem in terms of CO2 emissions 
in the tourism sector globally. Fang (2011) 
explains that green transportation aims to 
encourage people to use the public transport 
offered by city governments. For example, 
Taipei City provides various cloud-based 
transportation services, including electric 
golf carts, to facilitate travel from one village 
to another. These initiatives can reduce the 
use of private vehicles, thus diminishing 
carbon emissions. Low-carbon practices 
can also lessen traffic congestion. Salehudin 
et al. (2015) recommended that tourism 
facilities replace fossil fuels and other non-
renewable energy sources with renewable 
energy to reduce CO2 emissions. Mohamad 
and Jaafar (2012) found four energy sources 
with a high potential to be developed in 
Malaysia: solar, wind, hydro, and nuclear. 
However, the environment should be 
continuously monitored to ensure a balanced 
approach so that these developments do 
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not pose a risk to life. Furthermore, the 
global carbon emissions of tourism are 
not measured satisfactorily. Therefore, the 
environmental problems caused by tourism 
activities’ carbon footprint still need to be 
resolved.

METHODS

This research promotes LCT as an alternative 
form of tourism development in various 
industry sub-sectors. A comprehensive 
understanding of LCT needs to be achieved. 
A literature search was conducted in leading 
electronic journal databases (Science Direct 
and Scopus) with “low-carbon tourism” 
keywords.

This research used content analysis to 
examine the relevant literature. The aim was 
to identify measurements of tourism’s carbon 
emissions, explain the low-carbon strategy, 

and assess the effects of implementing an 
LCT programme. The study also discusses 
how Covid-19 can influence LCT. Finally, 
it looks at the blueprint for a low-carbon 
recovery proposed by the OECD. The 
study’s findings are useful as a starting 
point for future study, especially when 
formulating a guide for LCT development 
best practices. Moreover, regarding the 
Malaysian context, the study offers insights 
into the sustainability principles required 
for the future development of tourism 
to stakeholders such as the Ministry of 
Tourism, the Town and Country Planning 
Department, and university researchers.

RESULTS

Tourism’s Carbon Emissions

In its effort to seek economic gain, the 
tourism industry ignores the damage done 

Figure 1. CO2 emissions in Malaysia based on Our World in Data
Source: https://ourworldindata.org/co2-emissions
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to the environment. Xiong (2017) showed 
how the impact of tourism on rural areas 
had destroyed the cultural and natural 
landscape in Jiangxi, China. Without proper 
knowledge of the environment and the   LCT 
approach, the tourism industry can cause 
large negative impacts in the areas where 
it operates. According to Sunlu (2003), the 
negative effects of tourism occur when the 
number of visitors exceeds the reception 
capacity of the environment and the available 
tourist facilities in a location. This situation 
affects natural areas worldwide. Popular 
destinations have been closed because of 
excessive visits that cause damage to the 
environment, including Mount Everest, 
Boracay Island, and Maya Bay (“5 destinasi 
popular ini ditutup”, 2019). The impact of 
improperly planned tourism can also lead to 
soil erosion, increased pollution, dumping of 
waste into the sea, loss of natural habitats, 
increased stress on endangered species, and 
high susceptibility to forest fires (Sunlu, 
2003). As a result, local communities 
have to compete to access increasingly 
scarce resources. Lee (2011) argued that 
because the tourism industry affects climate 
change, a direct change is required in 
tourism’s resources and socioeconomic 
policy. Therefore, there is an urgent need for 
a new low-carbon policy to take recovery 
measures before the situation becomes too 
critical.

Tourism development is contributing to 
the depletion of natural resources, including 
water and land. Water resources are 
essential to all tourism activities, including 
hospitality, landscaping, and personal 

use. Careful use of water should thus be 
implemented to ensure an adequate supply 
for residents and future tourists. Tourism 
development can also affect forest ecology. 
Without careful planning, widespread 
deforestation for firewood and land clearing 
for development destroy natural areas 
important for stabilising ecosystems (Sunlu, 
2003). In addition to recreational purposes, 
biodiversity is important for supplying 
food, medicinal and industrial products, 
and for expanding humans’ knowledge of 
the richness of life (Zakaria & Hasbullah, 
2009). Excessive tourism activities degrade 
our biological diversity, which may lead 
to natural disasters such as floods and 
droughts, while human-induced ecosystem 
stress causes pollution and climate change 
(Sunlu, 2003). As one of the thriving 
industries in the world economy, tourism 
should sustain both flora and fauna and 
protect the mountain, marine, and coastal 
ecosystems. After all, the loss of biodiversity 
will lead to the loss of tourism potential.

Several studies have proven that 
increases in tourism and travel contribute 
to the worsening of global climate change 
(Bhaktikul et al., 2020). Therefore, scholars 
have started promoting LCT implementation 
in strategies, practices, organisations, 
governments, and operators (Bhaktikul et 
al., 2020; Lee, 2011; MLITTJ, 2011; Yang, 
2015). As a result, more LCT initiatives 
are being undertaken worldwide, such as 
building low-carbon cities, low-carbon 
hotels, and scientific museums based 
on low-carbon themes (Huang & Deng, 
2011). Therefore, behavioural changes 
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are necessary to diminish the impact of 
tourism on the environment by promoting 
an approach with fewer carbon emissions.

We need to introduce a new and 
more efficient approach to maintaining 
biodiversity and the natural environment 
for the enjoyment and benefit of all living 
things. Among the proposed measures to 

develop LCT are those to create low-carbon 
tourist destinations and provide low-carbon 
facilities, thus preserving tourism while 
absorbing carbon from the atmosphere 
(Huang & Deng, 2011). Table 1 shows the 
strategies put forward by various researchers 
to reduce GHG emissions in the tourism 
industry.

Table 1
Low-carbon tourism strategies

No. Strategies Description
1 Reduce energy 

consumption 
through LCT 
development

i. Monitor total energy consumption and carbon emissions in the tourism 
industry.

ii. Provide many green areas to reduce heat islands and increase insulating 
effects.

iii. Increase the implementation of energy-saving measures and raise awareness 
of the importance of environmental care for all the groups involved.

iv. Choose local products offered in the tourist area.
v. Provide adequate parking spaces and racks to encourage the use of bicycles 

in tourist areas.
2 Adopt 

energy-saving 
technologies 
and implement 
emissions 
reductions 
through LCT 
development

i. Replace diesel boilers with gas boilers.
ii. Introduce a system of waste-heat collection.
iii. Replace fluorescent lightbulbs with low-consumption LEDs.
iv. Build an independent power plant using a clean power generator.
v. Install water-saving and rainwater collection equipment. 

vi. Introduce environmental management and operation systems.
vii. Promote energy-saving technologies and emissions reductions in low-

carbon tourist attractions.
3 Increase the use 

of renewable 
energy in LCT 
development

i. Install solar panels and hydrogen fuel cells to supply hot water.
ii. Introduce water and wind power generation.
iii. Introduce hydrogen cell vehicles and electric cars.
iv. Switch to biodiesel fuel.

4 Balance and 
reduce GHGs 
through the 
Carbon Offset 
Programme

i. Allocate enough funds to environmental groups to balance carbon emissions.
ii. Increase the area of the green belt.
iii. Take part in area conservation programmes or environmentally friendly 

species conservation.
iv. Conduct tree-planting campaigns with staff, tourists, and the public.
v. Create air ducts in aircraft to reduce fuel consumption and make aircrafts 

lighter.
vi. Use alternative fuels such as biofuels to save energy and reduce emissions.
vii. Choose electric, non-motorised, or carbon-free transportation.
viii. Encourage the construction of garden houses in tourist areas.

5. Raise awareness 
of LCT in 
the media 
and through 
education

i. Introduce alternative methods that offer lower costs and fewer emissions.
ii. Replace the use of paper with an e-ticketing system.
iii. Encourage the use of own bags for shopping.
iv. Reduce the use of disposable equipment or containers.
v. Encourage the use of green energy transportation for tourist travel.

vi. Use the media to promote and explain LCT.
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6. Create low-
carbon tourist 
attractions

i. Plan systematically to create beautiful tourist destinations as part of a 
model of the circular economy.

ii. Promote eco-labels to protect the natural landscape and maintain its 
original condition.

iii. Provide energy-efficient tourism products and attractions, optimal 
structures, and demand and supply of clean energy; actively explore new 
clean energy applications.

iv. Introduce business models and management of low-carbon tourist 
attractions.

v. Encourage the use of less-polluting vehicles, such as electric scooters.
7. The role 

of tourist 
administrative 
departments 
in LCT 
development

i. Implement laws and regulations to standardise and institutionalise LCT.
ii. Introduce policies that drive the construction of low-carbon tourism 

attractions.
iii. Set LCT standards and action plans.
iv. Follow the standard of low-carbon business implementation systems in 

tourist areas.
v. Create a low-carbon system for area attractions, transportation, and tourist 

hotels.
vi. Help tourism enterprises step up energy-saving efforts, reduce CO2 

emissions, and use renewable energy.
vii. Support LCT enterprises with tax cuts, subsidies, government 

procurement, and green credit.
viii. Provide special funds to encourage the development of low-carbon 

projects and technologies for the tourism sector.
ix. Strengthen the marketing of LCT to increase its public awareness.
x. Establish collaborations between tourism administrators and the media to 

enhance tourist awareness of LCT.
xi. Expand international exchanges and cooperation; introduce international 

carbon modelling for tourism management.
8. The role of travel 

agencies in LCT 
development

i. Support efforts to promote LCT, develop products, and use LCT routes to 
meet the needs of tourists.

ii. Design detailed plans for hiking and cycling routes to guide tourists back 
to nature, protect the environment, reduce carbon emissions, and ensure 
the continued development of tourism.

iii. Adopt low-carbon activities in every domain, including reducing paper 
consumption, managing waste disposal, avoiding disposable cutlery, 
controlling the number of visitors, protecting forest and green areas, 
providing ecological parking, encouraging the use of low-carbon vehicles 
and renewable energy sources, namely hydro, wind, and solar.

9. The role of 
hotels in LCT 
development

i. Enhance low-carbon management efforts through the setting and 
popularisation of green standards.

ii. Promote low-carbon technology, renewable energy sources, new materials, 
and intelligent control systems in the manufacturing and using electrical 
goods.

10. The role of 
tourists 

i. Disseminate the benefits of LCT-related activities through various 
advertising methods.

ii. Support and choose the LCT industry to increase the demand and supply 
of LCT activities.

Source: Bhaktikul et al. (2020), Huang & Deng (2011), Lee (2011), Shi & Peng (2011), Tang et al. (2018)

Table 1 (continue)

No. Strategies Description
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LCT principles must be applied to the 
entire tourism process, including catering, 
accommodation, sightseeing, shopping, and 
entertainment, to overcome the long-term 
negative effects of the industry. In addition 
to contributing to a cleaner environment, 
LCT can generate new employment and 
income.

An LCT Model

The concept of LCT has been developed 
about ecotourism and sustainable tourism. 
However, there are differences between 
these concepts regarding connotation, 
scope, and how to realise them. Ecotourism 
focuses on saving limited resources and 
vulnerable environments, thus emphasising 
natural travel, less exploitation, and human 
intervention. LCT is an effort to minimise 
the impact of conventional tourism by 
adopting low-carbon technologies, creating 
low-carbon environments, and adopting 
low-carbon lifestyles. Figure 2 explains the 

relationship between LCT, ecotourism, and 
sustainable tourism. LCT acts as a basic 
platform for ecotourism and becomes a path 
to achieve sustainable tourism.

Yang (2015) believes that LCT is 
essentially an expansion of ecotourism. 
LCT promotes low-carbon production and 
operation in each itinerary. For example, it 
uses new technologies and energy sources to 
reduce energy consumption and waste in all 
accommodations. It can thus reduce GHG 
emissions while still expanding the tourism 
economy. Lee (2011) argues that current 
green tourism stems from an older idea of   
eco-friendly development (Figure 3).

Huang and Deng (2011) produced a 
model of LCT development in the context 
of the leisure economy. This model was 
designed to reduce tourists’ carbon footprint 
by creating low-carbon attractions and 
facilities. Figure 4 shows the flows through 
which LCT is achieved in the leisure 
economy.

Figure 2. Modern tourism development modes pyramid
Source: Yuan (2012) as cited in Thongdejsri et al. (2016)
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As Figure 4 shows, LCT can be achieved 
by introducing low-carbon technologies to 
reduce the footprint of tourism activities. 
Thanks to these technologies,  LCT 
can have a better, practical impact. For 
example, it can increase the choice of 
low-carbon infrastructures and facilities 

for transportation, housing, dining, and 
shopping. Also, the promotion of LCT 
must be enhanced to expose more visitors 
and locals to low-carbon projects, such as 
tree-planting initiatives. A collaboration 
between all parties, including agencies, 
communities, entrepreneurs, tourists, and 

Figure 3. Paradigm development of green tourism with low carbon emissions
Source: Lee (2011)
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Figure 4. Low-carbon tourism development model in the leisure economy
Source: Huang & Deng (2011)
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governments, is necessary to foster low-
carbon practices and achieve LCT goals. 
The planning of strategic mechanisms 
by governments is also necessary for 
more effective implementation. One of 
the possible actions is to encourage or 
enforce low-carbon technology in every 
activity that uses energy in the tourism 
sector—for example, creating low-carbon 
buildings, transportation, equipment, and 
tourist attractions. Therefore, the LCT 
agenda needs to go beyond ecotourism; 
sociocultural factors need to be included to 
achieve the long-term goal of a low-carbon 
transition.

Assessing the Effects of Implementing 
an LCT Programme

Many studies have shown that tourism 
activities can improve the local economy, 
including in rural areas. Therefore, 
alternative tourism initiatives need to be 
introduced to provide win-win solutions that 
support local economies while upholding 
environmental conservation. Low-carbon 
programmes are initiatives to preserve 
the environment from pollution caused by 
tourism activities. Fang (2011) examined 
the efforts to make Pinglin a low-carbon 
rural tourism centre. Carbon vouchers are 
among the initiatives introduced there. 
These vouchers can be spent at “low-carbon 
stores,” and 10% of each purchase will be a 
tree-planting fund to offset CO2 emissions. 
Furthermore, household waste will be 
stored and disposed of in people’s homes 
to maintain cleanliness around the city. 
These activities require the support of all 

the parties involved to achieve the long-term 
goal of a low-carbon community. So, for an 
LCT project to succeed, it needs the support 
of the government and the locals.

Covid-19 and LCT Development

The Covid-19 pandemic has impacted both 
the international and local tourism sectors. 
The OECD (2020b) has shown that well-
established tourist destinations worldwide 
are harmed the most by the pandemic. To 
curb the spread of the virus, governments 
have imposed various travel restrictions, 
including on tourism-based activities 
at the global and national levels. These 
restrictions included entry bans, testing, 
and quarantine measures; they are based on 
a set of risk-assessment criteria, such as the 
epidemiological situation in the countries of 
departure and arrival and the emergence of 
variants of the virus (European Observatory 
on Health Systems and Policies, 2021). The 
national response to the pandemic includes 
the closing of borders; travel restrictions; the 
closing of non-essential businesses, schools, 
and other public places; self-quarantine 
at home, mandatory quarantine in ad-hoc 
facilities or lockdowns; and the provision of 
economic stimuli (Fauziah, 2020). 

The pandemic has had a severe impact 
on the tourism sector (Nagaj & Žuromskaite, 
2021).  Although the Covid-19 pandemic 
hurts the health system and the world 
economy, the pandemics positively impact 
the environment. According to Nagaj and 
Zuromskaite (2021), the Covid-19 outbreak 
has decreased greenhouse gas emissions 
from tourism activities in all Central and 
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Eastern European (CEE) countries. Due 
to restrictions on movement and travel, it 
covers domestic and international tourism 
that are enforced during the pandemic season 
to curb the spread of epidemics. Covid-19 
prevents people from visiting tourist 
locations because a positive individual 
could potentially spread the virus. The 
pandemic has led to the closure of premises 
and tours, creating huge losses for operators 
and stakeholders. It has also reduced CO2 

emissions resulting from transportation, 
accommodation, and activities that involve 
energy consumption in the tourism sector. 
However, this reduction will not affect global 
climate change if it remains temporary. As 
the OECD (2020a) has shown, there is no 
evidence that the Covid-19 pandemic will 
alter the course of climate change. 

Many studies show that the impact 
of tourism on CO2 emissions is highly 
dependent on sustainable tourism policy 
and adaptation management (Paramati et al., 
2017; Tian et al., 2021). According to Tian 
et al. (2021), the tourism sector can be an 
engine for reducing CO2 emissions, because 
in the long-term perspective, increasing 
tourism growth by 1% reduces pollutant 
emissions by 0.05%. The study of Braga et 
al. (2020) showed the Covid-19 pandemic 
resulted in improved water quality in 
Venetian canals and lagoons through satellite 
imagery comparing it in 2019 and 2020. 
Although Covid-19 does not directly impact 
GHG emissions, it has nevertheless been 
proven to influence environmental health. 
Based on Environmental Impact Assessment 
(EIA; 2020) report, the Covid-19 crisis 

has reduced emissions with an estimated 
reduction of 8% of global CO2 emissions in 
2020 compared to 2019. However, it will not 
reduce the impact of climate change because 
it is temporary. Therefore, further action 
needs to be taken to curb climate change 
which has a worse impact. Thus, ensuring 
the regulatory impact on the tourism sector 
for beneficial changes in the environment 
can last longer. The concept of sustainable 
tourism, promoting the idea of slow tourism, 
and taking care of the natural environment 
must be implemented in future development 
strategies.

Indirectly, post-crisis recovery programs 
provide an opportunity to align public policy 
more closely with climate objectives and 
limit the risk of locking down carbon-
intensive infrastructure. Therefore, future 
stimulus packages need to be planned 
to encourage investment in sectors and 
technologies to accelerate the transition and 
increase resilience to future shocks due to 
climate change. In addition, governments 
need to ensure that emergency actions 
implemented to address the Covid-19 
crisis do not frustrate efforts in addressing 
environmental challenges in tandem with 
efforts to improve environmental health 
and community resilience (OECD, 2020a). 
Studies from epidemiologists have found that 
exploiting the environment for development 
increases the risk of the emergence of 
various types of epidemics in the future 
(OECD, 2020a). IPCC (2019) predicts 
a worse situation impacted by climate 
change, such as the ice sheet’s collapse in 
Antarctica. The melting of the Antarctic ice 
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is now adding about 0.02 inches a year to 
global sea-level rise due to the effects of 
climate change (Stone, 2021). Accordingly, 
it is hoped that the Covid-19 pandemic 
could be a starting point to changes in 
attitudes and practices that reduce climate 
change mitigation. For example, reducing 
business travel by conducting online trading 
activities can reduce carbon emissions into 
the air. However, there are several effects of 
Covid-19 on the expansion of low-carbon 
ventures following the reduction in low-
carbon investment prospects. Efforts to 
empower low-carbon technologies, in the 
long run, require substantial investments 
in terms of innovation and dissemination 
(IPCC, 2019; OECD, 2010). Among the 
effects of Covid-19 on the reduction of low 
carbon investment are;

i. Uncertainty over the economic 
situation affected by the outbreak 
is much higher than the Global 
Financial Crisis, resulting in 
investors delaying investment 
activities and access to financing, 
including the energy industry and 
new technological innovations.

ii. The fall in oil prices of up to 
60% recorded in February and 
March 2020 due to reduced demand 
provided weaker incentives for 
investment in low carbon technology 
and energy efficiency at all levels, 
from research and expansion to 
commercial deployment. According 
to the EIA (2021), United States 
crude oil production declined by 8% 
in 2020 due to a sharp reduction in 

petroleum demand in March 2020 
as a result of the global response 
to Covid-19 causing crude oil 
operators to lower production.

iii. Most of the drivers of innovation 
and low-carbon technology consist 
of  small  companies that  are 
more potentially affected by the 
Covid-19 crisis compared to larger 
or powerful firms because they have 
lower access to the capital needed 
to launch temporary shocks (Bell et 
al., 2020; OECD, 2020a).

These factors have led to global supply 
chain disruptions, including renewable 
energy projects, which slow or prevent the 
addition of renewable energy capacity in 
2020 due to disruptions during outbreaks 
such as lockdown measures, physical 
distances and funding challenges in the 
coming years. The fossil fuel sector is 
important for energy security as a necessary 
resource for low-carbon transition, including 
supporting innovation in technologies that 
could transform the sector itself, such as 
the use and storage of carbon capture. The 
Covid-19 crisis may provide an opportunity 
to rethink the fossil fuel industry’s role in 
this transition. Thus, pre-recovery support 
towards companies and industries is needed 
to help the low-carbon transition, such as 
avoiding lowering energy-efficient standards 
and climate policies and providing direct 
support to companies, which working 
on the environmental improvements. 
For example, they are providing green 
stimulus packages to support long-term 
recovery, such as encouraging investment 
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in low carbon infrastructure (improving 
buildings, renewable energy infrastructure, 
communications networks, and public 
transport), increasing government efforts 
for innovation and new technology start-ups 
and setting federal carbon prices to maintain 
incentives while protecting vulnerable 
communities.

The Covid-19 crisis provides a lesson 
about society’s vulnerability to global 
shocks that significantly impact human 
living norms; however, this crisis can also 
enhance the effectiveness of public policy 
by reducing GHG emissions, and increasing 
investment in new investments economic 
sectors in the long run. The pandemic has 
helped spread LCT strategies worldwide, 
especially through the imposition of limits 
on the use of carbon-intensive infrastructure 
(OECD, 2020a). Stakeholders should 
implement emergency measures to promote 
LCT development during the Covid-19 crisis 

(OECD, 2020a). First, the management 
of the stock and composition of GHG 
emissions should occur not just in the short 
term. Second, as we know that the decline 
in emissions is temporary (based on past 
global crises, such as the 2008 financial 
crash), measures should be taken to make 
it even stronger in the following years. The 
OECD (2020a) proposes a blueprint for a 
low-carbon recovery, as shown in Table 2.

During the pandemic, border closures 
and travel bans became the worst obstacles 
in tourism development, adversely affecting 
the economy. As a result, tour operators 
lose their source of income resulting in 
losses. Accordingly, several new norms 
that must be adhered to as safety measures 
during the epidemiological season have 
been introduced in the tourism sector. 
Among the measures that need to be taken 
are disinfection of hotel rooms and other 
tourist facilities, mandatory disinfection, 

Table 2
Blueprint for a low-carbon recovery 

No. Proposed Actions
1 Keep away from developing weak environmental policies; this can help reduce policy uncertainty for 

business, achieve mutual benefits, and reduce political-economic barriers.
2 Support companies are facing liquidity difficulties in all sectors, including renewable energy and 

other low-carbon technology sectors.
3 Strengthen environmental improvements by actively providing opportunities for governments to 

manage and facilitate the transition from fossil fuels to low-carbon technologies.
4 Increase efforts to support behavioural change toward low-carbon transitions.
5 Construct suitable channels for the continuation of the low-carbon project.
6 Invest in low-carbon facilities and avoid polluting technology lock-in.
7 Encouragement to improve low-carbon technologies via administrative support.
8 Encourage expenditure on and use of low-carbon technologies by eliminating fossil fuel subsidies 

and implementing carbon prices.
9 Pay enough compensation to overcome prejudice against and political intervention on carbon prices.

Source: OECD (2020a)
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temperature testing of users, limiting the 
number of people allowed to stay in one 
room. The impact of the tourism industry 
on the environment depends on the country 
and the nature of the local tourism industry. 
Thus, it raises the awareness that tourism 
development can be a machine to reduce 
energy consumption and CO2 emissions in 
the long run by adopting low-carbon tourism 
practices.

DISCUSSION

Traditional tourism practices can cause 
terrible resource waste. LCT can overcome 
this problem by introducing energy-saving 
practices that reduce pollution. Similarly, 
LCT can increase environmental protection 
awareness in food packaging, housing, 
and low-carbon transport. Thus, LCT can 
save natural resources from damage and 
exploitation. Moreover, low-carbon travel 
involves a relaxing mode of transport 
close to nature and can reduce the stress 
of modern life. Among the activities that 
can reduce stress are walking and cycling, 
which allow us to enjoy the scenery of 
nature—something that is impossible when 
using a motor vehicle. Air pollution, the 
energy crisis, and many other environmental 
problems cannot be solved only through 
technology and science but require the joint 
efforts of all parties. Therefore, developing 
a low-carbon lifestyle is the most effective 
way to solve the problems caused by rapid 
economic growth and the development of 
the tourism sector.

According to Sunlu (2003), tourism 
can help environmental conservation in 

four domains: financial contributions, better 
environmental management and planning, 
increased environmental awareness, and 
protection and maintenance. Through 
tourism activities, funds can be raised for the 
conservation of sensitive areas and habitats. 
For example, collecting money from 
entrance tickets or equipment rental can 
provide funds to manage natural resources 
and tourist attractions. This money can 
also be used for the salaries of rangers and 
maintenance workers. Careful management 
of tourism development and environmental 
planning is necessary to reduce the impact 
on nature. For example, green buildings are 
a way to reduce energy consumption and 
waste production. Increased environmental 
awareness is required to boost public 
appreciation of the environment. It will 
hopefully lead to better behaviour towards 
the environment and sustainable practices, 
thus ensuring the well-being of nature in the 
long run. Protection measures are essential 
for conserving biodiversity and guaranteeing 
the sustainable use of resources. Therefore, 
nature protection laws need to be enforced 
to safeguard valuable resources and assets. 
For example, certain islands in Malaysia 
rich in coral reef species (e.g., the marine 
parks of Tioman Island, Perhentian Islands, 
and Sabah) need proper controls so that 
natural resources are not threatened and 
can be enjoyed by future generations. The 
growth of coral reefs takes decades, but 
many are dying due to rising temperatures 
and seawater acidity (National Science 
Centre, 2020). Environmental policies such 
as programmes to protect coral reefs and 
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wastewater recycling can help endangered 
species grow again.

Overall,  the Covid-19 pandemic 
does not affect the development of LCT; 
instead, the pandemic can lead to a healthy 
environment by producing cleaner air for the 
population. All parties must ensure that their 
efforts to address pressing environmental 
challenges and improve society’s resilience 
are followed up with strong climate policies 
(OECD, 2020b). Furthermore, governments 
can take an immediate step to ensure that the 
emergency actions implemented to combat 
Covid-19 do not thwart efforts to address 
environmental challenges and improve 
community resilience (OECD, 2020a).

CONCLUSION

Currently, unregulated economic growth is 
causing significant environmental damage. 
The rapidly growing tourism industry 
is no exception in this sense. Therefore, 
implementing a low-carbon approach can 
help protect increasingly endangered natural 
resources. There is a need for a stimulus 
package to boost LCT by encouraging 
investment in sectors and technologies 
that can speed up the green transition 
and increase societal resilience to future 
shocks caused by climate change. Further 
detailed research is needed to define LCT 
in terms of assessment systems, impacts, 
models, policies, regulations, incentives, 
and collective implementation measures. 
In Malaysia, non-renewable fuels—coal, 
crude oil, natural gas—are major energy 
sources in the tourism industry. It harms 
the environment through increased GHG 

emissions. However, LCT suggests that the 
use of renewable energy sources—biomass, 
wind, and solar—to develop resorts and 
other facilities can minimise emissions. 
Administrative departments, travel agencies, 
developers, traders, and entrepreneurs 
should support energy-saving initiatives 
in the tourism sector. We see low-carbon 
technological progress as very helpful in 
promoting the sustainable development 
of the tourism industry in Malaysia. 
Therefore, detailed research is required to 
produce a more efficient, economical, and 
comprehensive LCT model that can preserve 
natural resources, and ensure the well-being 
of future generations.
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