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ABSTRACT 

The use of technology to reduce carbon emissions that support green tourism is electric 
vehicles; one of its advantages is that it does not produce exhaust emissions that can pollute the 
environment. The purpose of this research is to see the readiness of Bali Provincial Government 
in preparing the engineering of the use of electric vehicles, especially infrastructure and 
technology to support green tourism and green energy. This research method was carried out 
using literacy study, data collection techniques and data sources with secondary data types. The 
discussion in this study can be described qualitatively based on the results of data processing 
that has been collected previously. The implementation of the regulation has produced results 
but does not show a significant impact because it only focuses on tourism areas in Denpasar City 
and Badung Regency. The main infrastructure in supporting electric vehicles is the availability 
of SPKLU in tourism areas. The use of electric buses can be further expanded, and the route 
can be increased, thus it will increase tourists’ interest in using these services. Further research 
can be carried out on how much exhaust emissions and air pollution decrease in tourism areas.

Keywords:	green tourism, green energy, electric vehicle, environmental engineering, 
infrastructure and technology

Bali Province. The biggest contributor to 
air pollution today is motor vehicle exhaust 
emissions, this is positively correlated with 
the increasing number of vehicles in the 
2021-2023 period in Bali Province as shown 
in Table 1, in addition to this, the use of coal 
and diesel raw materials in power plants 
includes providing contribution to changes in 
environmental quality.  

According to Koens et al. (2018), the 
emergence of negative impacts from the 
mobility of tourism activities, especially the 
transportation sector, is not only limited to 
environmental problems but also causes social 
and economic impacts (congestion, population 
density in an area, low safety factors, conflicts 

A.		 Introduction 

Bali is one of the best tourism 
destinations in the world, according to Trip 
Advisor Bali has been named the number one 
most popular tourist destination in Asia and 
number four in the world in 2022 (Mihardja 
et al., 2023). Besides the popularity, there are 
problems threaten the sustainability of Bali 
tourism, especially in terms of energy and the 
environment. Based on IQAir (2020) data as 
of July 2020, there are two areas in Bali that 
are included in the list of the top five regions 
with the worst air quality in Indonesia; the 
cities are Ubud and Badung Regency where 
both cities/regencies are tourism centers in 
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in the use of public space between residents 
and tourists). These impacts should be handled 
by the government as a public authority with 
the aim of reducing environmental pollution, 
improving the tourist experience, and 
improving the socio-economic quality of life 
of the community (Clavé, 2018). Voelcker 
(2008) stated that increasing environmental 
problems and depletion of fossil energy 
sources have led to increased research and 
development investment in technology for 
vehicles with renewable energy. Ramkissoon 
et al. (2013); Romão & Bi (2021) mentioned 
that in the context of the climate emergency 
and the current growth of tourism mobility 
(although it was temporarily paralyzed due 
to the Covid-19 pandemic), transportation 
activities related to tourism that are more 
environmentally conscious can certainly 
determine the conversion and attractiveness 
of a better destination, which in the end can 
act as a catalyst for tourist satisfaction and 
destination competitiveness.

The Bali Provincial Government has 
issued a regulation that supports the use of 
clean energy and the use of battery-based 
electric motorized vehicles (KBL) namely 
Bali Governor Regulation Number 45 of 
2019 concerning Bali Clean Energy and Bali 
Provincial Governor Regulation Number 48 
of 2019 concerning the Use of Battery-Based 

Electric Motorized Vehicles (KBL) which are 
directed at preserving the natural and cultural 
environment while supporting government 
programs for energy efficiency and pollution 
reduction in Indonesia (Yuniza et al., 2021; 
Arifin et al., 2022). in the transportation 
sector, as well as encouraging the readiness 
of electric vehicle infrastructure in Bali to 
accelerate the transition from fossil fuel-fueled 
vehicles to battery-based KBL. Currently the 
transportation sector in the tourism area is very 
dominant using fossil fuel-based vehicles. 
The use of electric vehicles is one solution 
in reducing vehicle exhaust emissions and 
air pollution. The current growth of electric 
vehicles in Bali has reached 1,064 units and 
the majority are in downtown Denpasar and 
Badung Regency. For tourism vehicles, the use 
of electric buses and taxis from Blue Bird is 
currently running. The growing use of electric 
vehicles requires engineering infrastructure 
to support the movement of electric vehicles 
themselves, infrastructure can be technical and 
non-technical. For technical infrastructure, 
the engineering of electric vehicles starts 
from providing SPKLU in strategic tourism 
locations, gradually changing battery-based 
tourism vehicles and for non-technical in 
the form of providing incentives for tourism 
actors to be able to provide electric vehicles. 
The purpose of this research is to see the 

Table 1 Number of Vehicles by Regency/City in Bali Province (Unit)
Regency/City 2021 2022 2023

Kab. Jembrana 222.532 265.110 275.741
Kab. Tabanan 443.154 469.977 490.621
Kab. Badung 934.120 982.663 1.046.547
Kab. Gianyar 477.128 520.281 550.493
Kab. Klungkung 143.598 184.773 194.337
Kab. Bangli 128.690 137.644 144.545
Kab. Karangasem 216.568 232.658 248.931
Kab. Buleleng 474.431 496.621 542.799
Kota Denpasar 1.470.570 1.466.637 1.540.337
Provinsi Bali 4.510.791 4.756.364 5.016.351

Source: Central Bureau of Statistics of Bali Province  (2024)
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readiness of the Bali Provincial Government 
in preparing the engineering of the use of 
electric vehicles, especially infrastructure and 
technology to support green tourism and green 
energy referring to the Governor's Regulation 
above.

Green tourism is a form of eco-
tourism that focuses on sustainable tourism 
or means that it does not cause damage 
to tourist sites and cultural heritage being 
visited (environmentally friendly). UNWTO 
states that “green tourism is environmentally 
sustainable travel to destinations where the 
flora, fauna, and cultural heritage are the 
primary attractions and where environmental 
impacts are minimized.” It also stated that 
“green tourism refers to tourism activities that 
can be maintained or sustained, indefinitely 
in their social, economic, cultural and envi-
ronmental contexts: sustainable tourism”. 
Currently green tourism does not only run 
alone but is also supported by the use of green 
energy or renewable energy, such as the use of 
solar panels which have been widely used by 
hotels in the National Tourism Strategic Areas 
(KSPN).

The Bali Provincial Government is 
very serious in creating green tourism and 
sustainable clean energy with the aim of 
improving environmental quality, reducing 
carbon gas emissions, creating a dynamic 
relationship be-tween renewable energy, 
economic growth and of course continuous 
sustainability. This section reviews the 
literature from several sources related to the 
environmental engineering of electric vehicles 
for supporting green tourism and energy, 
especially research that has been published. 
Beckena et al. (2003) states that the tourism 
sector is an energy-intensive sector that is 
highly dependent on energy consumption. 
Katircioglu et al. (2014) state that tourism 
activities have a positive effect on climate 
change while Lee & Brahmasrene (2013) 
show that tourism has a negative impact on 
climate change. Tang et al. (2017) state that the 
tourism sector is one of the main contributors 
to energy consumption and greenhouse gas 

emissions. They have proposed a model for 
analyzing carbon emissions in the energy 
consumption of the tourism industry and have 
shown that the growth of tourist scale has an 
effect on increasing carbon emissions. Several 
literatures have highlighted the importance of 
reducing pollution in tourist areas to maintain 
sustainability and sustainability aspects (Bose 
et al., 2023; Mousazadeh et al., 2023; Al-Saud 
et al., 2024). The use of electric vehicles is a 
real action to support this. The province of Bali 
itself is currently making changes to tourism 
and green energy based on the 2 Governor 
Regulations above, the application of engi-
neering engineering infrastructure is more for 
the procurement of SPKLU and the transition 
of fossil fuel tourism vehicles to electric 
vehicles. It can be described as follows:

Zhang & Gao (2016) in their research 
stated that the tourism sector is one of the largest 
carbon emitters, they explored the effects of 
international tourism and economic growth 
in China along with energy consumption 
and carbon emissions, to reduce energy 
consumption and carbon emissions the use of 
tourism vehicles has been implemented. based 
on electricity, the use of green energy and the 
existence of regulations from the government 
that require these changes. Tang et al. (2017) 
have offered energy efficiency and carbon gas 
emission efficiency with the tourism industry 
model bottom-up analysis method and tourism 
cycle assessment theory. The results obtained 
need to do the development of low-carbon 
green tourism to attract tourists. Boutabba & 
Ahmad (2017) conducted a study using biofuel 
fuels in 12 countries with a time span of 2002-
2012, the results stated that the use of biofuels 
offers a promising opportunity to reduce 
dependence on fossil fuels and concludes that 
biofuels are a good energy source to meet 
energy needs, help in alleviating poverty by 
making countries in energy production and 
environmentally friendly towards sustainable 
tourism. The objectives of this research is 
to see the readiness of the Bali Provincial 
Government in preparing the engineering 
of the use of electric vehicles, especially 
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infrastructure and technology to support green 
tourism and green energy.

B.		 Methods

This research activity was carried out by 
the authors using literacy study, data collection 
techniques and data sources with secondary 
data types. The discussion in this study can be 
described qualitatively based on the re-sults 
of data processing that has been collected 
previously. Figure 2 shows a schematic of the 
research methodology.

The literature review method enables 
researchers to implement rigorous and reliable 
analysis of scientific sources (Hulland & 
Houston, 2020; Paul et al., 2021). Several 
scientific review methods exist as literature-
based reviews (Paul & Feliciano-Cestero, 
2021), using a framework as a methodology 
(Xie et al., 2017), theory-based (Xie et al., 
2017), reviews aimed at theory development 
(Paul & Mas, 2020), hybrid types (Dabić et 
al., 2020), and bibliometric analysis (Ruggeri 

et al., 2019).Considering the research gap, the 
authors consider that the analysis was carried 
out by means of a literature review. 

C.	 	 Results and Discussion 

 The Governor of Bali Regulation 
Number 45 of 2019 concerning Bali Clean 
Energy and the Governor of Bali Province 
Regulation Number 48 of 2019 concerning 
the Use of Battery-Based Electric Motorized 
Vehicles (KBL) have a big goal of maintaining 
the sustainability of tourism, but has not 
explicitly stated the obligation for tourism 
transportation business managers to make the 
switch to electric vehicles, but the provincial 
government of Bali has implemented several 
outputs of the regulation, namely PT. PLN 
(Persero) through PLN UID Bali built 60 
units of SPKLU Fast Charging located in the 
ITDC Nusa Dua tourism area besides aiming 
to support the operation of delegation vehicles 
in the G-20 Summit (KTT). The SPKLU 
has a power of 200 kW and only takes 30 

fuel tourism vehicles to electric vehicles. It can be described as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Green Tourism and Energy Implementation Scheme (Yuhuan Sun, 2022) 
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Figure 1 Green Tourism and Energy Implementation Scheme (Yuhuan Sun, 2022)



E ISSN 2442-3149 | P ISSN 2355-472X
https://journal.itltrisakti.ac.id/index.php/jmtranslog

Environmental Engineering of Electric Vehicle Infrastructure and 
Technology in Supporting Green Tourism and Energy

59
Jurnal Manajemen Transportasi & Logistik (JMTRANSLOG)
Vol. 12 , No. 01, Maret 2025

minutes to charge 1 vehicle and interestingly, 
the SPKLU already has a renewable energy 
certificate. Apart from these places, SPKLU is 
also available in several other places, such as 
at the PLN ULP Denpasar office, Jalan Hayam 
Wuruk Denpasar and in the Bali Mandara Toll 
area.

The location is shown in Figure 4, with 
purple ultra fast charging, yellow fast charging 
and blue standard charging.

For future technology development, 
solar energy-based SPKLU can be developed, 
especially in coastal areas. Currently, to 
support green tourism and energy, the Blue 
Bird taxi company has operated an electricity-
based taxi at Ngurah Rai International Airport.

The use of electric buses to support the 
National Tourism Strategic Area (KSPN) has 
been implemented. The electric bus serves 
five tourism routes as follows:
1	 Route 1: I Gusti Ngurah Rai Airport-

Central Park Kuta-Ubung-Mengwi-
Bedugul-Singaraja

2	 Route 2: I Gusti Ngurah Rai Airport-
Sanur-Ubud-Kintamani-Singaraja

3	 Route 3: Singaraja-Menjangan-West 
Bali National Park

4	 Route 4: I Gusti Ngurah Rai Airport-
Goa Lawah-Padangbai-Manggis-
Amuk-Amed

5	 Route 5: I Gusti Ngurah Rai Airport-
Sanur-Klungkung-Besakih.

Unlike buses or other public 
transportation, this bus only stops at certain 
points and does not pick up and drop passengers 
other than at the places provided. to improve 
the affordability of tourists to the trolleybus 
route the provincial government of Bali needs 
to provide feeder to connect areas that are 
not reached by the main transport with larger 
transport routes or networks. Some of the main 
functions of feeders as feeder transport are: 1) 

fuel tourism vehicles to electric vehicles. It can be described as follows: 
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Extending Transport Reach: Connecting areas 
of tourism, 2) Improving Mobility: Provides 
better transport access to remote tourism areas 
and 3) Time and Cost Efficiency: Allows 
tourists to more easily change modes of 
transport without the need for a private vehicle. 
Adding of electric bus routes in the National 
Tourism Strategic Area (KSPN) in Bali is 
necessary to support sustainability and reduce 
air pollution. This will help reduce carbon 
emissions and support the Net Zero Emission 

program in the transportation sector. Electric 
buses will also help maintain better air quality 
in crowded tourism areas, enhance the tourists' 
experience, and reduce dependence on fossil 
fuel vehicles. Thus, this initiative is aligned 
with Bali's vision as a green and sustainable 
tourism destination. Alternative additions to 
e-bus routes in the National Strategic Tourism 
Area (KSPN) in Bali Province may include 
several strategies: 1) Integrated Tourism 
Routes: Add e-bus routes that connect major 

(a)

(c)

(b)

(d)

Figure 3 (a), (b), (c), (d). SPKLU in Bali

The current number of SPKLUs in several regencies of Bali Province is shown in Table 1.
No Regency Number of SPKLU
1 Buleleng 43
2 Denpasar 30
3 Badung 8
4 Klungkung 10
5 Gianyar 1
6 Jembrana 12
7 Karangasem 1
8 Tabanan 1

Source: Bali Provincial Transport Department (2024)
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tourist destinations, such as Ubud, Kuta, Nusa 
Dua, and Tanah Lot, 2) Airport Connecting 
Routes: Integrate e-bus with quick access 
to Ngurah Rai Airport and tourism areas, 3) 
Urban Routes: Improving connectivity within 
key cities such as Denpasar and Gianyar with 
sustainable and eco-friendly routes, 4) Circular 
Bali Route: Provides e-bus that cover the entire 
length of Bali, connecting tourist villages with 
famous destinations. Currently in Bali, many 
tourists rent motorbikes to make mobilisation 

easier, the Bali provincial government can 
collaborate with rental owners, one of which 
provides special incentives for ownership of 
electric motorbikes and requires every rental 
entrepreneur to rent out electric motorbikes. 
Based on the data from Bali Department of 
Manpower and Energy and Mineral Resources 
(ESDM) (Saputra, 2022), there have been 
1,064 electric vehicles, both motorcycles 
and electric cars. The procurement of electric 
vehicles is carried out by SOEs, private 

Figure 4  Map of SPKLU Location Points

Figure 5  Inauguration of the Use of Electric Taxi at Ngurah Rai International Airport
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companies to individual ownership (Ewelina 
& Grysa, 2021; Nur & Kurniawan, 2021; 
Wellings et al., 2021). Based on data from the 
Bali Provincial Transportation Department 
as of the second quarter of 2024, there are 
currently 7360 units of electric vehicles, 
consisting of 1) three-wheeled cars 61 units, 
2) mini buses 919 units, 3) motorbikes 6365 
units, and 4) sedans 15 units. Most electric 
vehicles are still in the centre of Denpasar 
City and Badung Regency, but there are still 
very few to support transportation in tourism 
areas. Tourism actors themselves are still very 
minimal to use electric vehicles, this happens 
due to many factors including, the expensive 
price of electric vehicles, the mileage that 
is minimal and the absence of incentives 
provided by the local government. 

However, we can see that there has been 
seriousness from the local government as the 
holder of regulations related to environmental 
engineering for electric vehicles in terms of 
infrastructure and technology. Environmental 
Engineering of Electric Vehicle Infrastructure 
and Technology that can be currently carried out 
is in accordance with the concept given by the 
author above, namely the main infrastructure 
that must be prepared is the availability of 
SPKLU at strategic points of tourism areas and 
by implementing solar energy-based SPKLU 
and providing Incentive Programmes for 
drivers and Tourism Industry, Tax Incentive, 

and other incentives. The limitation of this 
research is to discuss the implementation and 
provide recommendations for the acceleration 
of Bali Governor Regulation Number 45 of 
2019 concerning Bali Clean Energy and Bali 
Governor Regulation Number 48 of 2019 
concerning the Use of Battery-Based Electric 
Motorised Vehicles (KBL) in supporting 
the achievement of green tourism and green 
energy.

D.		 Conclusion

  Bali Governor Regulation Number 45 
of 2019 concerning Bali Clean Energy and 
Bali Provincial Governor Regulation Number 
48 of 2019 concerning the Use of Battery-
Based Electric Motorized Vehicles (KBL) as 
the umbrella for implementing green tourism 
and energy are the right things to maintain 
the sustainability of Bali tourism which relies 
more on tourism, nature, culture and customs. 
The implementation of the regulation has 
had results but has not had too significant an 
impact, because it only focuses on tourism 
areas in Denpasar City and Badung Regency, 
the main infrastructure in supporting electric 
vehicles is the availability of SPKLU in 
tourism areas, the use of electric buses can 
now be more expanded and routes can be 
further expanded, so as to increase the interest 
of tourists to use the service. 

Figure 6  Use of Electric Buses at KPSN in Bali Province
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The provision of incentives has been 
regulated in the regulation, but it would 
be better if it is regulated in more detail for 
business entities/companies/individuals that 
are specifically engaged in the transportation 
sector so that tourism actors can make the 
transition from changing the use of fossil fuel 
vehicles to electricity and targeting when this 
can be made can be realized. Suggestions for 
further research are how much of a reduction 
in exhaust emissions and air pollution by the 
operation of electric buses and electric taxis 
in tourism areas and what tourism actors want 
so that the acceleration of the use of electric 
vehicles to support green tourism and energy 
could be achieved more quickly.
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