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ABSTRACT

This study looks into how important Geographic Information Systems (GIS) are to the growth of
sustainable tourism, with an emphasis on using geographic data to make location-based decisions.
The extensive literature analysis examines GIS applications in sustainable tourism, the influence
on location-based decision-making, and the opportunities and problems related to GIS integration.
It does this by synthesizing findings from reliable academic sources. The various uses of GIS in
stakeholder interaction, spatial analysis, and destination planning are important issues. The results
highlight how GIS may improve sustainability in the tourism industry on all fronts—economic,
environmental, and sociocultural. Interdisciplinary cooperation and user-friendly platforms offer
opportunities to overcome obstacles like data accuracy and specialist expertise. The research is
succinctly summarized in the abstract, opening the door to a fuller comprehension of GIS's role in
forming an ethical and sustainable tourism industry.

Keywords: Geographic Information Systems, Sustainable Tourism, Location-Based Decision Making,
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INTRODUCTION

Recent years have seen an unparalleled rise in the tourist sector worldwide, which has
boosted economic growth but also sparked worries about its effects on society and the environment.
A key strategy for striking a balance between gaining financial gain and guaranteeing environmental
preservation and cultural conservation is sustainable tourist development [1], [2], [3]. Geographic
Information Systems (GIS) integration has drawn more attention in this context because it provides
a strong and adaptable set of tools for organizing and evaluating spatial data, which in turn affects
the process of making decisions in the sustainable tourism industry.

As a developing concept, sustainable tourism aims to address the triple imperative of
sociocultural, environmental, and economic sustainability. The objective is to promote conscientious
tourism behaviors that not only bolster the regional economy but also mitigate adverse effects on the
environment and conserve cultural assets. To achieve this delicate balance, cutting-edge technologies
that may offer insights, make informed decisions easier, and direct strategic planning within the
tourism industry must be applied [4], [5], [6].

Because Geographic Information Systems (GIS) can collect, store, process, and display
geographical data, they have become an essential tool in many different businesses. GIS applications

have grown dramatically since they were first created for geographic mapping, and they are now

Journal homepage: https://north-press.com/index.php/snnst


https://north-press.com/index.php/snnst
mailto:losojudijantobumn@gmail.com
mailto:harsanoj@gmail.com
mailto:losojudijantobumn@gmail.com

Sciences du Nord Nature Science and Technology 8

widely used in urban planning, environmental management, and disaster response decision-
making. Geographic Information Systems (GIS) provide a dynamic platform for evaluating, tracking,
and optimizing visitor-environment and local community interactions in the context of sustainable
tourism [7], [8].

With an emphasis on using geographic data for location-based decision-making, this study
aimed to learn more about Geographic Information Systems and sustainable tourist development.
This research attempts to explain the role of GIS in developing sustainable tourism practices by
performing a thorough literature assessment. It also explores how GIS helps overcome obstacles and
seize opportunities to develop a more responsible and environmentally conscious tourism business.
(1) To investigate how Geographic Information Systems are changing in the larger framework of
developing sustainable tourism. (2) Examine particular GIS applications in the context of sustainable
tourism, highlighting the role these applications play in location-based decision-making. (3) To list
difficulties in using GIS in sustainable tourism and suggest possible fixes. (4) To draw attention to
ways that GIS technology can be used to enhance sustainable tourism results and practices.

LITERATURE REVIEW

Sustainable Tourism Development

The foundation of sustainable tourism development is a set of values that seek to balance
sociocultural, environmental, and economic factors. Academics argue for a comprehensive
strategy that supports environmental conservation, cultural heritage preservation, and
economic growth [9], [10]. According to [11], [12], the fundamental principles of sustainable
tourism are community involvement, responsible resource management, and minimizing
adverse effects on regional ecosystems and cultures. The dynamic character of tourism
demands flexible approaches, which has led to the investigation of technical remedies like
Geographic Information Systems (GIS) to tackle these issues.

Geographic Information Systems (GIS)

Originally intended as a cartographic tool, GIS has developed into an advanced technology
that combines spatial data to speed up decision-making. Geographic information can be
captured, stored, analyzed, and visualized using GIS, which offers important insights into
spatial linkages and patterns [13], [14]. Because of its versatility, GIS has been used in many
other industries, and its incorporation into tourism is becoming more and more popular as

a way to promote sustainable behaviors.
GIS Applications in Tourism

Geographic Information System (GIS) has several uses in the tourism industry, from
environmental impact assessments to destination planning. GIS makes it easier to map
visitor flows, which helps identify high-traffic locations and allows for more efficient
resource allocation. Furthermore, GIS aids in the preservation of wildlife by assisting in the
establishment of protected areas and reducing the negative effects of tourism on delicate
ecosystems. Research also demonstrates how GIS may be used to optimize travel routes and

improve the general effectiveness of the infrastructure supporting tourism [15], [16].
GIS and Sustainable Tourism

It has been acknowledged that using GIS into sustainable tourism operations can help

achieve socio-cultural and environmental objectives. Taking into account elements like
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ecological sensitivity and cultural relevance, GIS makes it possible to identify areas that are
ideal for the development of sustainable tourism [17], [18]. Moreover, GIS contributes to the
overall sustainability of destinations by helping to monitor and mitigate the environmental
impact of tourism-related activities. GIS-enabled spatial data synthesis gives stakeholders

the ability to make well-informed decisions that support the goals of sustainable tourism.
Location-Based Decision Making in Sustainable Tourism

Sustainable tourism heavily relies on location-based decision-making, and geographic
information systems (GIS) are essential to this process. Geographic information system (GIS)
analysis helps identify the best sites for tourism development by balancing the preservation
of the environment and cultural heritage with economic gains. Additionally, GIS makes it
easier to regulate tourist flows, which helps to ensure a more equitable distribution of
tourists across locations and prevent overcrowding in vulnerable areas [19]. Using
Geographic Information Systems (GIS) to make location-based decisions improves the

overall sustainability of tourist activities.
Spatial Analysis and Modeling

GIS offers advanced spatial analysis and modeling that goes beyond static mapping to give
a dynamic picture of the connections between visitors, the environment, and local
populations. Planning and management can be done proactively by using spatial models to
predict the possible effects of tourism activities. Spatial econometrics and agent-based
modeling are examples of advanced GIS approaches that provide insights into the intricate
dynamics of tourist systems and support the development of policies that support
sustainability [18].

Stakeholder Engagement and Community Empowerment

By giving a visual depiction of the geographical implications of tourism development, GIS
encourages stakeholder participation. Collaboration between different stakeholders, such as
local communities, governmental organizations, and private businesses, is facilitated by this.
By include locals in decision-making processes, community-based GIS initiatives empower
locals and make sure that tourism development meets their needs and goals [15], [17], [19].

Planning for sustainable tourism is more inclusive because of GIS's participatory features.

METHODS

Search Strategy

The thorough literature review included in this study is based on a methodical search
strategy created to find pertinent research on the use of geographic information systems (GIS) to the
development of sustainable tourism. The steps that make up the process for choosing and evaluating
the literature are as follows. Reputable academic databases, such as PubMed, Scopus, Web of
Science, IEEE Xplore, and Google Scholar, were all thoroughly searched. These databases were
selected due to the breadth of their coverage of interdisciplinary research and the diversity of articles
they contain from different academic fields.

A combination of keywords was used in the search to guarantee that pertinent studies were
found. The terminology "Geographic Information Systems," "GIS applications in tourism,"
"sustainable tourism development," and "location-based decision-making," and their amalgamations
were needed. To focus the search and find the point where GIS and sustainable tourism converge,
boolean operators (AND, OR) were applied. Particular inclusion and exclusion criteria were used to
preserve the caliber and applicability of the chosen studies. Academic books, conference
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proceedings, and articles published in peer-reviewed journals were all included in the inclusion
criteria. To make sure that current developments in GIS technology and sustainable tourism
practices were included, the emphasis was mostly on research conducted within the past ten years.
To keep the review consistent, materials written in languages other than English were not included.

Data Collection

Titles and abstracts were examined in the first screening process to find studies that support
the goals of the investigation. During this stage, duplicate or irrelevant records were eliminated. The
purpose of the screening procedure was to make sure that the chosen studies discussed the use of
GIS in the development of sustainable tourism, with a focus on location-based decision-making. An
extensive full-text review was conducted on a subset of the studies that passed the first screening.
This step included a thorough analysis of the approaches, findings, and discussions that were
included in each publication. Excluded from consideration were studies that did not specifically
address GIS applications in sustainable tourism or that had little bearing on location-based decision-
making.

Data Analysis

Key themes that emerged from the chosen papers were categorized and synthesized using
thematic analysis. Finding similarities, variations, and patterns in the literature on GIS in sustainable
tourism was the main goal of the investigation. The extraction of pertinent data on GIS applications,
difficulties, prospects, and the influence on location-based decision-making was made possible using
thematic coding. Building upon the synthesized themes, a conceptual framework was created to
enable an organized presentation of the results. In order to provide coherence and clarity in
presenting the role of GIS in sustainable tourism development and its implications for location-based
decision-making, this framework acts as a guide for arranging the literature evaluation.
RESULTS AND DISCUSSION

Synthesized Findings

The analysis of the literature on Geographic Information Systems (GIS) and its role in the
development of sustainable tourism produced a wealth of information covering many aspects of GIS
applications and how they affect location-based decision-making. The combined results are
categorized into major themes that clarify the complex interplay between GIS and sustainable
tourism.

The various ways that GIS is used in sustainable tourism have been repeatedly noted in the
reviewed literature. It has been discovered that GIS plays a crucial role in destination planning,
enabling the selection of the best sites for tourism development while taking cultural significance
and ecological sensitivity into account [15]. One common and popular use is the mapping of tourist
flows, which helps with resource allocation and visitor distribution analysis [16]. Furthermore, GIS
made environmental impact evaluations easier, which helped to lessen the harm that would
otherwise be done to delicate ecosystems [18].

The critical role that geographic information systems (GIS) play in location-based decision-
making in the context of sustainable tourism emerged as a major theme from the literature. Taking
into account environmental, economic, and cultural variables, GIS helps stakeholders choose
tourism development sites with knowledge [19]. Recurrent topics included controlling tourist flows
and preventing congestion in environmentally vulnerable places, highlighting the need of GIS to
ensure a balanced distribution of tourists. Through the guidance of spatial decision-making, the
integration of GIS has been found to improve the overall sustainability of tourism operations.

A growing tendency toward complex spatial analysis and modeling with GIS technology
was documented in the literature. To prepare ahead and minimize negative consequences, spatial
models were used to predict and control the possible implications of tourism activities. Spatial
econometrics and agent-based modeling are examples of advanced GIS techniques that have shown
promise in capturing the complex dynamics of tourist systems and assisting in the development of
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policies that support sustainability [15], [16], [17], [18]v. The use of these cutting-edge methods
demonstrated how GIS may revolutionize decision-making processes.

GIS technologies have become essential in facilitating stakeholder involvement. GIS
facilitates cooperation amongst different stakeholders, such as local communities, governmental
organizations, and commercial businesses by providing a visual representation of spatial data. By
include locals in decision-making processes, the participatory character of GIS programs empowers
people and guarantees that tourist development is in line with community needs and goals. The
literature stressed how crucial it is to use GIS tools to promote inclusive decision-making to improve
tourism's overall sustainability.

Challenges and Opportunities

Although there are clear advantages, the literature pointed out many difficulties in using
GIS into sustainable tourism operations. Studies have shown that trustworthy spatial information
and the availability of updated datasets are essential for maintaining data accuracy and accessibility
[1], [2], [3]. In certain areas, the need for specialist knowledge in GIS upkeep and operation created
a barrier that prevented GIS technologies from being widely used. Furthermore, it was noted that
ethical issues, such as data privacy and the appropriate use of spatial information, present significant
obstacles to the use of GIS in the tourism industry.

Opportunities for furthering the integration of GIS in sustainable tourism were also revealed
by the literature analysis. A wider range of stakeholders have been able to utilize GIS capabilities
thanks to the emergence of user-friendly GIS platforms, cloud-based services, and the
democratization of geographical data [3], [20]. Multidisciplinary partnerships among GIS specialists,
tourism scholars, and policymakers were recognized as pathways to promoting creative resolutions
and expanding the range of applications of GIS in sustainable tourism development. GIS
technology's rapid development offers a window of opportunity for resolving current issues and
optimizing the potential advantages for sustainable tourism.

Implications for Sustainable Tourism Practices

The combined results highlight how GIS may significantly alter sustainable tourism
practices. Applications of geographic information systems (GIS) support informed decision-making,
encourage stakeholder collaboration, and strengthen local communities. GIS is a crucial tool for
accomplishing the triple bottom line of sustainability in tourism, which includes economic
prosperity, environmental conservation, and socio-cultural preservation. It can handle issues about
location-based decision-making.

Future Research Directions

There is room for more research in the area of GIS and sustainable tourist development, even
though the body of current literature offers insightful information. Research tackling the issues of
data correctness, usability, and moral implications is necessary to improve the dependability and
conscientious application of GIS technologies. A greater understanding of the changing terrain can
be attained by further investigation of cutting-edge GIS techniques and their application in dynamic
tourist systems. Furthermore, multidisciplinary research that bridges the knowledge gaps between
GIS specialists, industry professionals, and legislators can help create comprehensive and useful
solutions for sustainable tourism.

CONCLUSION

The study concludes by shedding light on the critical role that Geographic Information
Systems (GIS) play in directing the development of sustainable tourism through location-based
decision-making. The evaluation of the literature emphasizes the use of GIS in tourism in a variety
of contexts, highlighting its value for stakeholder involvement, destination planning, and spatial
analysis. Notwithstanding obstacles related to data accessibility and accuracy, GIS offers
opportunities through developing technology and cross-disciplinary cooperation. GIS has a
revolutionary effect on sustainable tourism practices, promoting community empowerment and
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well-informed decision-making. The tourist sector faces challenges in reconciling economic

expansion with ecological and cultural aspects, and geographic information systems (GIS) prove to
be effective instruments in establishing a sustainable and eco-friendly tourism environment. By
adding to the body of knowledge, this work helps scholars, professionals, and legislators who are
attempting to negotiate the complex junction of GIS and sustainable tourism.

REFERENCES

(1

(2]

(3]

(4]

(5]
(6]

(71
(8]

(%1

[10]

(11]

[12]

[13]

[14]
[15]
[16]
[17]
(18]
[19]

[20]

M. A. Ribeiro, S. Seyfi, S. Elhoushy, K. M. Woosnam, and V. Patwardhan, “Determinants of generation Z pro-
environmental travel behaviour: the moderating role of green consumption values,” Journal of Sustainable Tourism,
pp. 1-21, 2023.

M. Murniati, G. Maski, I. Noor, and M. Ekawaty, “Entrepreneurship in the tourism industry: Implication on
sustainable economic development,” in Environmental, social, and governance perspectives on economic development in
Asia, vol. 29, Emerald Publishing Limited, 2021, pp. 137-156.

Y. Shang, L. Zhu, F. Qian, and Y. Xie, “Role of green finance in renewable energy development in the tourism sector,”
Renew Energy, 2023.

J. M. Lopez-Sanz, A. Penelas-Leguia, P. Gutierrez-Rodriguez, and P. Cuesta-Valino, “Sustainable development and
consumer behavior in rural tourism —the importance of image and loyalty for host communities,” Sustainability, vol.
13, no. 9, p. 4763, 2021.

V. G. Yadav, T. Kazmi, and K. Harshith, “Augmented reality tourism using tele-rover,” in 2020 7th International
Conference on Computing for Sustainable Global Development (INDIACom), IEEE, 2020, pp. 124-129.

M. Rovira, L. Garay, E. Gérriz-Mifsud, and J.-A. Bonet, “Territorial Marketing Based on Non-Wood Forest Products
(NWEPs) to Enhance Sustainable Tourism in Rural Areas: A Literature Review,” Forests, vol. 13, no. 8, p. 1231, 2022.
H. A. Hudson, “A case study of user adoption of enterprise technology at XYZ Media Company,” 2011.

T. Maskun et al., “Geographic Information System (GIS): potential mapping of agribusiness in southern part of West
Java,” in Journal of Physics: Conference Series, IOP Publishing, 2021, p. 12102.

S. A. Pratminingsih, A. Johan, and I. Salsabil, “The effect of destination attractiveness on destination attachment and
its impact on tourist sustainable behavior,” Jurnal Siasat Blsnis, pp. 222234, 2022.

A. Hermawati, “Transglobal leadership approach to sustainable tourism competitiveness at tourism sector-engaged
MSMEs through integrated human resource performance and responsible marketing,” International Journal of
Tourism Cities, vol. 6, no. 4, pp. 863-883, 2020.

J. von der Weppen and ]. Cochrane, “Social enterprises in tourism: An exploratory study of operational models and
success factors,” Journal of Sustainable Tourism, vol. 20, no. 3, pp. 497-511, 2012.

L. Judijanto, I. Harsono, and A. S. B. Putra, “Bibliometric Analysis of Human Resource Development: Trends,
Research Focuses, and Recent Developments,” West Science Journal Economic and Entrepreneurship, vol. 1, no. 11, pp.
329-338, 2023.

A. Khan, S. Bibi, H. Li, X. Fubing, S. Jiang, and S. Hussain, “Does the tourism and travel industry really matter to
economic growth and environmental degradation in the US: A sustainable policy development approach,” Front
Environ Sci, vol. 11, p. 1147504, 2023.

G.-C. Manea and A. Cozea, “Regional economic development supported by sustainable tourism,” Dutch Journal of
Finance and Management, vol. 5, no. 1, 2023.

F. Han, A. Adai, and B. D. Zhandilla, “Application of GIS technology in cross-border tourism cooperation planning.
Taking the analysis of the spatial pattern of cross-border eco-tourism cooperation in the Altai Mountains region as
an example”.

M. W. A. Safi, “APPLICATION OF GIS IN TOURISM MARKETING,” Pak ] Sci, vol. 73, no. 4, 2021.

M. K. Kamarudin, F. A. Mohd, A. H. Mohamed, A. Rahim, M. S. N. Shaari, and M. A. Abd Samad, “GIS TOURISM
WEB BASED OF KAMPUNG SEBERANG RAMALI, PERLIS,” Journal of Tourism Hospitality and, vol. 7, no. 29, 2022.
K. Wali Ali, S. Omer Rashid, and N. M. Amin, “Spatial Analysis of Natural Tourism Areas in Iraqi Kurdistan Region
Using Geographic Information Systems (GIS),” Journal of Garmian University, vol. 9, no. 2, pp. 284-297, 2022.

M. Vukovi¢, “The application of GIS in sustainable tourism management,” Economics of Sustainable Development, vol.
6, no. 2, pp. 53-62, 2022.

C.-L. Lin, “The analysis of sustainable development strategies for industrial tourism based on IOA-NRM approach,”
] Clean Prod, vol. 241, p. 118281, 2019.

Vol. 1, No. 01, January, 2024: pp. 07~12


https://north-press.com/index.php/snnst

