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Submitted: Bali, as one of Indonesia’s premier tourism destinations, continues to face
June 312025 challenges of overtourism, particularly in popular areas such as Kuta,
Accepted: Ubud, and Sanur. This phenomenon has contributed to environmental
September 24" 2025  degradation, declining visitor satisfaction, and limited benefits for local
Published: communities. Addressing these challenges requires innovative ap-

September 30" 2025  proaches that balance tourism growth with sustainability. This study eval-
uates the potential of TravelFlow, a smart-tourism application designed
to manage visitor distribution and mitigate overtourism. Using a qualita-
tive approach, data were collected through observations and in-depth in-
terviews with key stakeholders, complemented by Internal-External Fac-
tor Analysis (IFAS—EFAS) and SWOT analysis to assess strategic feasi-
bility. The findings reveal three major insights: first, TravelFlow demon-
strates strong potential to redirect tourist flows toward alternative desti-
nations, reducing pressure on overcrowded hotspots; second, successful
adoption depends on aligning digital solutions with community participa-
tion and ensuring adequate infrastructure readiness; and third, integration
with sustainable tourism policies is critical to ensure the application’s
long-term effectiveness. The study highlights that application-based so-
lutions such as TravelFlow can serve as practical tools to foster more bal-
anced tourism development in Bali. By redistributing visitor flows, en-
hancing environmental responsibility, and promoting community in-
volvement, smart-tourism initiatives hold promise in mitigating the neg-
ative impacts of overtourism while supporting a more sustainable and in-
clusive tourism future.
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INTRODUCTION

Background

Tourism is one of the strategic sec-
tors that contributes significantly to global
economic growth (UNWTO, 2023). The
contribution as the major of economic de-
velopment, this sector also creates complex
social, cultural, and environmental impacts
(Hall & Page, 2014). Based on the Ministry
of Tourism and Creative Economy, the
number of international tourists that visits
to Indonesia increased sharply by 503.34%
in January 2022 compared to the same pe-
riod the previous year (Ministry of Tour-
ism and Creative Economy, 2022). How-
ever, in 2023, Indonesia dropped to fifth
place as the most popular tourist destina-
tion in Southeast Asia, losing to Malaysia,
Thailand, Singapore, and Vietnam, with a
total of 11.7 million foreign tourist arrivals
(CNN, 2024).

Bali, as Indonesia's leading destina-
tion, faces significant challenges due to the
phenomenon of overtourism in key areas
such as Kuta, Ubud, and Sanur (Butler,
2020). These three destinations are the cen-
tre of attention for international and do-
mestic tourists because of their unique at-
tractions, ranging from beautiful beaches
in Kuta, natural and cultural beauty in
Ubud, to the relaxed atmosphere in Sanur
(Sudiarta, 2016). However, the high num-
ber of tourists visiting this area often
causes traffic congestion, environmental
damage, and social pressure on local com-
munities (Gossling & Peeters, 2018).
These impacts is not only reduce the qual-
ity of the tourist experience but also
threaten the sustainability of tourism in the
area (Dodds & Butler, 2019).

The Bali Provincial Government
continues to address these challenges by
developing tourism infrastructure and inte-
grating technology into tourism manage-
ment strategies (Munawwarah, Febridha,
& Himawan, 2024). One relevant solution
is the application of the smart tourism con-
cept through digital innovation (Buhalis &
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Amaranggana, 2015). Digital technology
enables more efficient tourist management,
including distributing visits to alternative
destinations, setting quotas at popular tour-
ist locations, and improving the tourist ex-
perience through real-time information
(Polukhina, Sheresheva, Napolskikh, &
Lezhnin, 2025; Wu, Xu, Zhao, Li, & Law,
2024).

Kuta, Ubud, and Sanur have great
potential to be optimized through a digital
approach. As highly sought-after destina-
tions, these areas require planned manage-
ment to reduce the negative impacts of
overtourism and improve tourism sustaina-
bility (Seraphin et al., 2018). Currently,
there are still challenges such as the lack of
comprehensive digital information about
destinations, suboptimal tourist manage-
ment systems, and minimal diversification
of tour packages that promote alternative
destinations (Gretzel et al., 2015).

This study will explore the develop-
ment of the TravelFlow application as a
technology-based solution to overcome
overtourism in Kuta, Ubud, and Sanur.
This application is designed to provide
real-time information on destination den-
sity levels, recommend alternative loca-
tions, and make it easier for tourists to plan
their visits (Neuhofer et al., 2015). In addi-
tion, TravelFlow will support sustainable
tourism management programs by involv-
ing local communities and promoting local
cultural wisdom (Sigala, 2020).

By utilizing digital technology, this
study aims to identify optimal strategies for
managing tourism in Bali, especially in the
three main destinations of Kuta, Ubud, and
Sanur. The results are expected to contrib-
ute to the development of a more inclusive,
efficient, and sustainable tourism manage-
ment model, in line with Bali’s vision as a
world-class, environmentally friendly, and
technology-based destination (Karta, Suar-
thana, Widiastini, & Irwanti, 2024). How-
ever, existing research has not sufficiently
addressed how application-based tools can
be embedded into the governance of over-
tourism, particularly in  balancing
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stakeholder interests and ensuring commu-
nity participation. This creates a research
gap in understanding the mechanisms
through which digital platforms such as
TravelFlow can operationalize sustainable
tourism in practice.

LITERATURE REVIEW

The phenomenon of overtourism has
become a serious concern in international
tourism research. Koens, Postma, and Papp
(2018) identified its major consequences,
including environmental degradation, so-
cial tensions, and a decline in residents’
quality of life, underscoring the urgency of
addressing this issue in practice. Their
findings are particularly relevant to Bali,
where destinations such as Kuta, Ubud,
and Sanur face tourist numbers that often
exceed local carrying capacity, leading to
similar socio-environmental pressures.

However, their study remains
largely at the macro level, offering limited
insight into concrete mechanisms for man-
aging visitor flows within specific destina-
tions an area that requires further explora-
tion. Building on this gap, Seraphin et al.
(2018) highlight destination diversification
as a practical strategy to reduce excessive
tourist concentration. While this approach
offers direction for redistributing visitors,
it still lacks an operational framework,
pointing to the need for digital innovations
such as TravelFlow to translate diversifica-
tion strategies into actionable management
tools for Bali.

Sustainable tourism, as introduced
by Bramwell and Lane (1993), emphasizes
a balanced integration of economic viabil-
ity, environmental conservation, and soci-
ocultural integrity. While these principles
have provided a strong theoretical founda-
tion, practical implementation often falters
due to fragmented stakeholder engage-
ment. Dodds and Butler (2019) reinforce
that multi-sectoral collaboration is critical,
yet the role of digital technology remains
underexplored in this discourse.
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The TravelFlow application opera-
tionalizes these sustainability pillars within
Bali’s overtourism context through three
mechanisms. Environmentally, it mitigates
congestion and pollution by redistributing
visitors away from saturated hotspots like
Kuta, Ubud, and Sanur toward less-
crowded sites, thereby reducing peak-hour
traffic counts and environmental pressure.
Socially, the platform promotes cultural
equity by integrating community-managed
destinations into tourist itineraries, ensur-
ing that local traditions and village-based
tourism enterprises gain visibility.

Economically, TravelFlow stimu-
lates more inclusive growth by dispersing
tourist spending across a wider set of des-
tinations, increasing average length of stay
(LOS) and distributing occupancy rates
more evenly across the island. By aligning
visitor flows with the capacity of alterna-
tive destinations, the application demon-
strates how technology can serve as a con-
crete mechanism to embed sustainability
principles into daily tourism practices.

The development of digital technol-
ogy brings new opportunities to overcome
overtourism. Buhalis and Amaranggana
(2015) and Boes et al. (2016) highlight the
transformation of destinations into smart
destinations through the use of information
and communication technology (ICT).
Their studies highlight how the integration
of technology, such as real-time data and
Al-based applications, can improve the ef-
ficiency of destination management. These
studies provide a strong theoretical founda-
tion, but are still lacking in explaining the
long-term effectiveness of technology-
based solutions in various cultural and ge-
ographical contexts.

In the context of the TravelFlow ap-
plication, studies by Gretzel et al. (2015)
and Femenia-Serra et al. (2019) show the
great potential of mobile technology in
supporting better tourism experiences and
distribution of tourist flows. However,
these studies tend to be idealistic and do
not sufficiently explore practical barriers
such as limited technological infrastructure
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in developing destinations. In addition, the
literature on specific applications such as
TravelFlow is still very limited, so empiri-
cal research is needed to evaluate its effec-
tiveness on a wider scale.

Overall, this literature review shows
that overtourism and sustainable tourism
are interrelated issues, and technology can
be a key solution to address these chal-
lenges. However, there is a research gap re-
garding the implementation of effective
and sustainable technological solutions, es-
pecially in a complex tourism destination
like Bali. In this context, smart tourism
should not only emphasize technological
innovation but also empower communities
to collaboratively address the challenges of
overtourism (Sarmita & Hu, 2024). An ex-
cessive focus on techno-centric approaches
risks marginalizing communities, whereas
collaboration and collective intelligence
are crucial for sustainable destination man-
agement. By fostering collaboration that
leverages technology acceptance and sys-
tems thinking, communities can more ef-
fectively mitigate the negative impacts of
excessive tourism (Sarmita & Hu, 2024).

METHOD

In this study, the approach used is a
qualitative method, which allows research-
ers to explore the experiences, perceptions,
and challenges faced by tourists and local
communities related to the phenomenon of
overtourism in Bali, especially in Kuta,
Ubud, and Sanur. Data collection was con-
ducted during the peak tourist season in
July—August 2024 and shoulder season in
January 2025, allowing comparisons
across different visitor intensities. Direct
observations were carried out at major
tourist locations such as Jalan Pantai Kuta,
Ubud Monkey Forest, Jalan Raya Ubud,
Sanur Beach promenade, and the Sindhu
harbor area to understand visitor behavior
and the environmental impacts caused. The
observation protocol included counting pe-
destrian and vehicle flows at hourly inter-
vals during peak (10:00-12:00; 16:00—
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18:00) and off-peak hours, noting waste
accumulation points, documenting queues
at attractions, and recording the presence
of informal vendors or street performers.

In addition, in-depth interviews
were conducted with various stakeholders,
including tourist attraction managers, driv-
ers, and tour guides, to gain deeper insight
into challenges in managing visitors. Data
were also obtained through documentation
studies from various sources, such as offi-
cial tourism statistics (BPS Bali), previous
research reports, and relevant news arti-
cles. Data analysis was carried out using
descriptive-qualitative techniques to or-
ganize and summarize the information ob-
tained, as well as to identify key themes
that emerged. Furthermore, Internal Strate-
gic Factors Analysis Summary (IFAS) and
External Strategic Factors Analysis Sum-
mary (EFAS) were applied to evaluate the
strengths, weaknesses, opportunities, and
threats faced in tourism management.

To increase the validity of the find-
ings, data triangulation was applied by
combining information from observations,
interviews, and documentation studies.
This study also paid attention to ethical as-
pects, by obtaining informed consent from
respondents before interviews and ensur-
ing the confidentiality of identities and data
collected. With this systematic methodo-
logical approach, the study provides a
credible and contextualized picture of
overtourism dynamics in Bali and potential
solutions that can be implemented.

RESULTS AND DISCUSSION

The results of the study showed that
traffic congestion is one of the main prob-
lems caused by overtourism in Kuta, Ubud,
and Sanur. In Kuta, congestion occurs al-
most all day long, especially on main roads
such as Jalan Legian, Jalan Pantai Kuta,
and the surrounding areas. The high vol-
ume of private vehicles and tourist vehicles
such as buses and limited parking areas
create stagnant traffic conditions. In addi-
tion, the high pedestrian activity in areas
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adjacent to shopping centres, restaurants,
and beaches worsens the situation. This
problem has an impact on the experience of
tourists who complain about long travel
times and discomfort during the trip, as
well as disrupting the activities of local
communities (BaliPost, 2024).

In Ubud, congestion is very noticea-
ble in the central areas such as Ubud Art
Market, Monkey Forest, and the area
around Ubud Palace. The roads in Ubud,
which tend to be narrow, are unable to ac-
commodate the surge in vehicle volume,
especially during the holiday season and
weekends. In addition to private vehicles,
the large number of tourists using rental
cars or online transportation services also
contributes to traffic congestion. This con-
dition is exacerbated by the lack of parking
zone arrangements and the unavailability
of an adequate public transportation

Ubnud (Jan 30,2006)

Q@ Lyens

Ubud (Jan 20, 2023)

system. As a result, tourists and local peo-
ple often experience delays, while air pol-
lution from motorized vehicles is also a
threat to the environment and public health
(NusaBali, 2024).

Sanur faces slightly different but
still significant challenges. Congestion in
this area mostly occurs along Jalan Danau
Tamblingan and Jalan By Pass Ngurah Rai,
especially in the morning and evening.
Limited transportation infrastructure is a
major obstacle, with the main roads con-
necting Sanur to the centre of Denpasar of-
ten becoming congested points. In addi-
tion, the presence of large tourist buses that
transport tourists to Sanur beach often
block local traffic. The large number of ve-
hicles parked haphazardly along the beach
and near restaurants also causes narrowing
of traffic lanes, making the situation worse
(Kompas, 2024).

Figure 1. Massive Construction in Ubud
(Sources: Google Maps, imagery from 2006 and 2023)

Congestion caused by overtourism
in Kuta, Ubud, and Sanur reduces the com-
fort of tourists. It also disrupts the produc-
tivity of local communities. An integrated
solution is therefore required. One option

https://ejournal1.unud.ac.id/index.php/eot
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is the development of an environmentally
based public transportation system. An-
other is the implementation of policies re-
stricting tourist vehicles in specific areas.
Technology can also be optimized, for
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example through traffic management ap-
plications to regulate vehicle flow. In addi-
tion, road infrastructure should be rede-
signed to be more pedestrian- and cyclist-
friendly as a key mitigation step. The com-
bination of these strategies is expected to
create a more sustainable tourism environ-
ment and improve the quality of life of lo-
cal communities (Tempo, 2024).

Further data shows that the number
of international tourists to Bali has fluctu-
ated significantly in recent years. The
graph below illustrates the trend of the
number of tourists to Bali from 2018 to
2023:

14

11,7
12

10

2018

2019

2020 2021 2022 2023

Figure 2. The number of tourists to Bali
from 2018 to 2023 (Source: Statistics In-
donesia (BPS) — Bali Province, 2024)

The graph indicates a sharp increase
in tourist arrivals to Bali in 2022 and 2023.
According to BPS Bali (2024), the number
of international tourist arrivals grew from
3.0 million in 2022 to 11.7 million in 2023,
representing a 290% year-on-year in-
crease. This surge places additional pres-
sure on Bali’s infrastructure and
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environment. The environmental impacts
associated with overtourism include higher
solid waste volumes, freshwater shortages,
and traffic congestion during peak travel
periods. Table 1 summarizes the main en-
vironmental impacts linked to overtourism
in Bali.
Table 1. Environmental Impacts of
Overtourism in Bali

Types of . Severity
No Impact Description Level (1-5)
1 Ecosys- Degradation of 4
tem Dam- coral reefs and
age marine habitats
due to tourism
activities
2 Water Increased waste 5
Pollution  and pollution
on beaches and
rivers
3 Traffic Increased vehi- 4
conges- cle volume in
tion major tourist ar-
eas
4 Air Qual- Gas emissions 3
ity De- from vehicles
cline and tourism ac-

tivities

Justification of Severity Scoring (1-5):
The scoring scale follows an ordinal severity index,
where 1 = very low impact and 5 = very high impact

From this table, it is evident that wa-
ter pollution (severity level 5) and ecosys-
tem damage (severity level 4) represent the
most critical environmental impacts of
overtourism in Bali.

Development Strategy

To produce a development strategy
to overcome congestion due to overtourism
in Kuta, Ubud, and Sanur, a SWOT
(Strengths, Weaknesses, Opportunities,
Threats) analysis can be used to evaluate
internal and external factors that influence
the implementation of this system.
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Table 2. IFAS Weight, Rating, and Score

Internal Factors Weight Rating Score

No  Strength (S)

1 Potential for Technological Innovation: The tech-
nology-based TravelFlow concept can be utilized 0.15 4 0.60
to manage traffic flow more efficiently.

2 Destination Popularity: Kuta, Ubud, and Sanur re-
main favourite tourist destinations, so there is po- 0.15 4 0.60
tential for good acceptance of new solutions.

3 Awareness of Environmental Issues: Local com-
munities and tourism operators are beginning to re-

alize the negative impacts of traffic congestion, re- 0.10 3 0.30
sulting in support for improvement initiatives.
4 Strategic Location: These three areas have good ac-
cessibility from the city centre and the airport, sup- 0.10 3 0.30
porting the implementation of a technology-based ’ '
transportation system.
2.10

No  Weakness (W)

1 Limited Road Infrastructure: Narrow roads and
lack of alternative routes are major obstacles to re- 0.15 2 0.30
ducing congestion.

2 Lack of Public Transportation: The dependence of
tourists and local people on private vehicles wors- 0.15 2 0.30
ens traffic conditions.

3 Poor Parking Management: The lack of official
parking zones and the large amount of haphazard 0.10 1 0.10
parking causes road narrowing.

4 TIrregularity of Pedestrian Activities: Pedestrian ac-
tivities in dense areas such as Kuta and Ubud are 0.10 1 0.10
not balanced with adequate facilities.

0.80

Table 3. EFAS Weight, Rating, and Score

External Factors Weight Rating Score

No Opportunity (O)

1 Development of Environmentally Friendly
Transportation Systems: Shuttle buses or clean
energy-based public transportation can be intro-
duced.

2 Utilization of Digital Technology: Apps like
TravelFlow can manage traveller flows, traffic 0.15 3 0.45
routes, and parking zones more efficiently.

3 Diversification of Tourist Destinations: Divert-
ing tourists to other areas in Bali could reduce 0.15 4 0.60
the pressure on Kuta, Ubud and Sanur.

4 Government Policy Support: The government's
efforts to create sustainable tourism open up op-
portunities for the implementation of long-term
solutions.

0.15 4 0.60

0.15 3 0.45

2.10
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External Factors

Weight

Rating Score

No
1

Threat (T)

Seasonal Tourist Surge: Holiday seasons or cer-
tain events can cause surges in tourists that are
difficult to manage.

Rejection from Business Actors: Some busi-
nesses that rely on high mobility may resist ve-
hicle restrictions or new rules.

Damage to Bali Tourism Image: If the traffic
problem is not addressed immediately, tourists
may turn to other destinations, reducing Bali's
competitiveness.

Environmental Degradation: Air pollution due to
congestion has the potential to damage the envi-
ronment and the quality of life of local commu-

0.10

0.10

0.10

0.10

2 0.20

2 0.20

2 0.20

1 0.10

nities.

0.70

Based on the results of the IFAS and
EFAS analysis, the point positions are de-
termined from the total scores of the inter-
nal and external factors, and the strategic
priorities are then derived in the SWOT
Matrix. The total score of the internal fac-
tors is 2.10 + 0.80 = 2.90, while the total
score of the external factors is 2.10 + 0.70
= 2.80.

Table 4 presents the SWOT Matrix
derived from the IFAS and EFAS analyses.
The Point Position column shows the coor-
dinates calculated from the total scores of
internal factors (Strengths 2.10; Weak-
nesses 0.80) and external factors (Opportu-
nities 2.10; Threats 0.70). The Area of Ma-
trix indicates the magnitude of each quad-

respective internal and external scores
(e.g., Quadrant [ =2.10 x 2.10 = 4.41).
The Ranking column arranges the
quadrants from the highest to the lowest
area, reflecting the relative strategic prior-
ity. Finally, the Priority Strategy column
specifies the strategic orientation appropri-
ate for each quadrant: Quadrant I empha-
sizes growth and aggressive strategies,
Quadrant II prioritizes combination or
turnaround strategies, Quadrant III sup-
ports stability strategies, and Quadrant IV
suggests defensive or shrinkage strategies.
The coordinate point (2.90; 2.80), plotted
in Quadrant I, confirms that the most rele-
vant priority for Bali’s tourism manage-
ment is an aggressive growth strategy sup-

rant, obtained by multiplying the ported by strengths and opportunities.
Table 4. SWOT Matrix
Quadrant Point Position Area of Matrix Ranking Priority Strategy
1 2.10; 2.10 4.41 1 Growth
2 2.10; 0.70 1.47 3 Combination
3 0.80; 2.10 1.68 2 Stability
4 0.80; 0.70 0.56 4 Shrinkage
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Opportunities
(External)
L 2
3 (2,90;2,80)
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Quadrant IT 9 Quadrant I
Turn Around Strategy Aggressive Strategy
1
‘Weakness N ! N Strengths
(Internal) 3 2 1 1 2 3 (Internal)
1
QuadrantIV 2 QuadrantIV
Defensive Strategy Diversification Strategy
-3 *

Thereats
(Internal)

Figure 3. Matric SWOT TravelFlow Digital Solutions to Outgrow
the Overtourism in Bali

Based on the SWOT matrix analysis
which shows that strengths and opportuni-
ties are in quadrant I (Growth), the priority
strategy that can be taken is the Stable
Growth Strategy. This strategy focuses on
gradual development that prioritizes the
utilization of existing strengths, while seiz-
ing emerging opportunities in the tourism
sector. With this approach, tourism devel-
opment in Kuta, Ubud, and Sanur can be
carried out by paying attention to current
conditions, with gradual adjustments ac-
cording to developments in the field.

1. Optimization of Digital-Based Trans-
portation Systems

With the strength of established
tourism infrastructure, such as main roads
and transportation hubs, and the oppor-
tunity for increasing adoption of digital
technology in travel management, a traffic
and tourist flow management system based
on the TravelFlow application is imple-
mented. This application will integrate
real-time information on traffic, parking
capacity, and alternative route recommen-
dations, so that tourists can be directed to
avoid congestion at dense points.

https://ejournall.unud.ac.id/index.php/eot 2

2. Diversification of Tourist Destinations
for Tourist Distribution

With the diverse tourist attractions
of Kuta, Ubud and Sanur, this strategy lev-
erages the opportunity to promote alterna-
tive destinations around the main locations.
Tourists are directed to less crowded desti-
nations through digital marketing cam-
paigns and attractive tour package offers,
reducing pressure on the main routes.

3. Development of Modern Public Trans-
portation Infrastructure

Leveraging government support for
sustainable tourism, the strength of exist-
ing infrastructure is enhanced by the devel-
opment of technology-based public trans-
portation. For example, the addition of en-
vironmentally friendly shuttle bus services
connected to digital applications to facili-
tate access for tourists without private ve-
hicles.

4. Data Utilization for Destination Man-
agement
With the strength of trained human
resources in the tourism sector and the op-
portunities from the development of big
data, the TravelFlow system can use tourist
data to predict visit patterns. This allows
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for the arrangement of visit times, such as
digital reservation systems for major tour-
ist attractions, so that congestion can be
minimized during peak hours.

5. Enhanced Collaboration with Stake-
holders

With strong local community sup-
port and opportunities from the growing
global awareness of sustainable tourism,
the government is working with local busi-
nesses and communities to strengthen
community-based tourism management
programs. This ensures full support for in-
itiatives to reduce congestion and improve
the tourist experience.

TravelFlow Design

The solution to overcome conges-
tion caused by overtourism in Kuta, Ubud,
and Sanur can be implemented through the
TravelFlow approach, which is a technol-
ogy-based tourist flow management con-
cept. TravelFlow focuses on monitoring
and managing tourist distribution more
evenly, efficiently, and sustainably in tour-
ist destinations. This concept involves the
use of real-time data and digital-based ap-
plications to monitor and manage tourist
movements, both on transportation routes
and tourist destinations, so as to reduce
pressure on certain points that are prone to
congestion.

In Kuta, TravelFlow implementa-
tion can be done by developing an applica-
tion that provides information about road
capacity and parking areas in real time, as
well as directing tourists to use alternative
routes or choose less crowded visiting
times. With a data-based traffic flow mon-
itoring system, this system can provide rec-
ommendations for the best time to visit a
particular area, reduce congestion during
peak hours, and minimize congestion. For
example, tourists who plan to visit Kuta
Beach can be guided to come at a quieter
time, such as in the morning, or directed to
a parking location that is less used but still
close to the tourist destination.

https://ejournall.unud.ac.id/index.php/eot

In Ubud, TravelFlow can help re-
duce congestion by monitoring tourist arri-
vals to key locations such as the Monkey
Forest and Ubud Art Market. The app can
tell visitors when the best time to visit these
places is, as well as provide alternative
routes that are smoother. In addition, an en-
vironmentally friendly public transporta-
tion system, such as a shuttle bus that can
be booked through the app, can be intro-
duced to reduce reliance on private vehi-
cles and tour buses. By optimizing the use
of scheduled and environmentally friendly
public transportation, congestion in the
centre of Ubud can be reduced.

For Sanur, TravelFlow can be used
to manage traffic flow along Jalan Danau
Tamblingan and By Pass Ngurah Rai
which are often congested. By using an ap-
plication that allows tourists to book sched-
uled parking or private vehicles, conges-
tion can be reduced. In addition, a digital
traffic management system integrated with
information on road conditions, as well as
restrictions on tourist bus operating hours
in certain areas, can help reduce traffic
congestion caused by large vehicles.

Overall, TravelFlow provides a data
and technology-based solution that allows
for more efficient monitoring and manage-
ment of traveler movement, while reducing
pressure on existing infrastructure and the
environment. With this system, travelers
can be directed to visit destinations at less
busy times, reducing traffic congestion,
and maximizing the travel experience
without sacrificing the comfort or sustain-
ability of the tourist destination. The im-
plementation of TravelFlow in Kuta,
Ubud, and Sanur 1s expected to create bet-
ter managed tourism, reduce congestion,
and improve the quality of life of local
communities.

TravelFlow is an application-based
digital platform that integrates various key
features such as travel route management,
destination = recommendations,  public
transportation information, reservation
systems, and crowd predictions based on
real-time data.
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The main components of the Travel-
Flow design include: (1) Tourist Flow
Management Dashboard: Provides real-
time data for tourism operators and local
governments to monitor visitation levels in
key destinations such as Kuta, Ubud, and
Sanur; (2) Alternative Destination Recom-
mendation System: Directs travellers to
less crowded locations through in-app no-
tifications, helping to reduce pressure on
prime destinations; (3) Integrated Trans-
portation: Connecting travellers with eco-
friendly public transportation services,
such as shuttle buses or carpooling, ac-
cessed directly through the app; (4) Elec-
tronic Reservation and Ticketing System:
Manage visiting times to certain destina-
tions to avoid tourist congestion; and (5)
Data Analytics and Prediction: Using arti-
ficial intelligence to analyze travel patterns
and provide policy recommendations
based on trends.

TravelFlow has a significant impact
on sustainable tourism development in Bali
through various innovations. Real-time

Show Transportation

Enter Location Alternatives

User inputs desired travel
destination

App displays available
transportation options

Check Crowd Level

Application analyzes current
crowd levels

Show Best Time to
Visit
Application recommends
optimal visiting time

tourist flow management helps reduce con-
gestion in major tourist areas such as Kuta,
Ubud, and Sanur, making travel time more
efficient. The reservation and crowd pre-
diction systems implemented are able to
maintain destination capacity to match its
carrying capacity, protect the environment,
and maintain the sustainability of local cul-
ture. In addition, integration with environ-
mentally friendly transportation encour-
ages tourists to use public transportation
more, which has a direct impact on reduc-
ing carbon emissions. TravelFlow also
contributes to strengthening local commu-
nities by promoting alternative destinations
and empowering local communities, creat-
ing interactions that strengthen the local
economy in a sustainable manner. Tourists
also get a better experience through com-
plete and accurate information, more com-
fortable travel, and easy access to various
tourism support services. This makes Trav-
elFlow one of the innovative solutions to
support sustainable tourism in Bali.

Ask About Eco-Friendly
Activities Give Final Suggestions

App inquires about user's eco-
preferences

App compiles and presents
travel recommendations

Provide Eco-Friendly
Activities

Application suggests
sustainable activities

Figure 4. TravelFlow Concept

Legend:

Enter Location

Check Crowd Level

Show Transportation Alternatives

Show Best Time to Visit :

Ask About Eco-Friendly Activities :

Provide Eco-Friendly Activities

Give Final Suggestions
sustainability.
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users input their desired travel destination.

system analyses real-time crowd density at the selected site.

application displays available public and private transportation modes.
system recommends the optimal visiting period to reduce congestion.
application collects user preferences for sustainable tourism options.

app suggests low-impact activities aligned with user interests.

platform compiles tailored recommendations integrating travel, time, and
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TravelFlow offers an innovative so-
lution to address overtourism, there are
several challenges that need to be ad-
dressed in its implementation. One of the
main challenges is the lack of adequate
technological infrastructure in some areas
of Bali. Some locations may not have sta-
ble internet access or the devices needed to
use the app, which can hinder the adoption
of the technology by tourists and local
communities. To address this, the govern-
ment and stakeholders can work together to
improve technological infrastructure, such
as providing free Wi-Fi in key tourist areas
and ensuring that the app is accessible
across a variety of devices.

Another challenge is resistance from
tourism industry players who may feel
threatened by proposed restrictions, such
as visitor quotas at popular locations. To
overcome this resistance, it is important to
socialize and educate industry players
about the long-term benefits of better tour-
ist flow management, including improving
the tourist experience and tourism sustain-
ability. Involving tourism industry players
in the planning and development process of
TravelFlow can help create a sense of own-
ership and support for the initiative.

CONCLUSION

Congestion caused by overtourism
in Kuta, Ubud, and Sanur is a significant
problem that threatens the quality of tourist
experience and the sustainability of tour-
ism in Bali. Through this study, it was
found that the main causes of congestion
are the high concentration of tourists in the
main destinations, the lack of effective
management of travel flows, and the lack
of diversification of alternative destina-
tions that can reduce the burden on the
main locations. In addition, limited public
transportation infrastructure and the lack of
technology integration in tourism manage-
ment worsen the situation.

As a solution, the TravelFlow con-
cept was implemented, a digital platform
designed to manage tourist flows in real-

https://ejournall.unud.ac.id/index.php/eot
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time, distribute visits to alternative destina-
tions, and optimize the use of public trans-
portation. With the integration of features
such as reservation systems, route recom-
mendations, crowd predictions, and tourist
data analysis, TravelFlow is able to signif-
icantly reduce congestion while supporting
sustainable tourism management.

However, risks must be acknowl-
edged. Business resistance may slow redis-
tribution if operators perceive revenue loss,
while a digital divide could exclude older
users or communities with limited connec-
tivity. There are also privacy and data gov-
ernance challenges when handling real-
time mobility data.

The study has limitations: the find-
ings rely on a qualitative scope, with pos-
sible selection bias in stakeholder inter-
views, and do not include quantitative test-
ing of user behaviour. Future research
should conduct pilot trials and A/B experi-
ments to measure actual shifts in tourist
flows, economic impacts on local busi-
nesses, and environmental outcomes. This
will provide stronger evidence on whether
digital crowd-management tools such as
TravelFlow can scale sustainably across
Bali and other overtourism destinations.
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