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Abstract: Tourism is a key sector in Indonesia's economic development, contributing significantly to national growth. With 

a target of generating USD 30 billion in foreign exchange and attracting 22.3 million international tourists by 2024, the sector 

aligns with the 2020-2024 RPJMN narrative to strengthen economic resilience. Emphasizing sustainable and green tourism, 

Indonesia promotes eco-green principles to reduce environmental impacts, conserve natural and cultural heritage, and 

empower local communities. The study highlights the use of Internet of Things (IoT) and 3D mapping technologies to enhance 

tourism management and promotion, focusing on Lingga Village in Karo Regency, North Sumatra. These innovations aim to 

present spatial data interactively, improving accessibility and tourist experiences. Survey results show that 85.4% of 

respondents strongly support the use of 3D modeling for tourism promotion and education. Despite its potential, challenges 

such as limited budgets, small sample sizes, and community engagement remain obstacles. This research underlines the 

importance of integrating green tourism, technology, and sustainable practices to achieve equitable regional growth and 

environmental conservation in Indonesia. 
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1. Introduction

Tourism is one of a number of priority development 

sectors in Indonesia. It is known as a fast-growing economic 

sector and is one of the largest in the world[1]. According to 

data from the Ministry of Tourism and Creative Economy, 

the cumulative number of international tourist visits to 

Indonesia in the first eight months of 2022 was 2,796,945, 

rising to 7,443,260 the following year.   

In line with the narrative of the RPJMN 2020-2024, the 

tourism sector is one of the assets in strengthening economic 

resilience for quality and equitable growth.  This sector, often 

referred to as the smokeless industry, must be accompanied 

by an increase. The increase must be accompanied by a 

strategy to develop leading destinations by improving 

accessibility, attractions and amenities in tourism 

destinations. In terms of GDP revenue[2], Indonesia is 

targeting USD 30 billion in foreign exchange from the 

tourism sector, with the number of foreign tourist arrivals at 

22.3 million (2024). One of the accelerators that can be done 

is the green tourism policy in all tourism in Indonesia. 

Tourism that is pollution-free, comfortable and cool even 

during the day is one of the concepts of eco-green that has 

begun to be discussed. The concept of ecological green, or 

eco-green for short, is based on a sustainable movement with 

the ideals of using environmentally friendly materials and 
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using energy and resources effectively and efficiently[3].  

Green tourism is a form of tourism that emphasizes the 

exchange between residents of an area and tourists about the 

life and culture of interconnected villages. The concept of 

green tourism travel includes programmers to minimize the 

negative aspects of conventional tourism on the environment 

and culture of local communities. 

 

 
Figure 1. Development of foreign tourists in August 2023 

 

Over the past three decades, issues related to the 

environment and sustainable development have been 

increasingly considered and researched. Tourism that is still 

conventional and ignores the environment has been 

abandoned. Green ecotourism, as an ideal based on 

conservation and sustainability, is expected to be able to 

support regional protection of the authenticity of a tourist 

attraction without eliminating or damaging the uniqueness of 

the tourist destination, to promote the empowerment of local 

communities, greater respect for local culture and values, and 

to increase public awareness of nature and environmental 

conservation (Special Report, The US Ecotourism Market, 

WTO)[4]. 

1.1. Eco-Friendly Tourism is the Current Trend 

These questions are slowly being answered with 

different movements. Eco green movement or campaign can 

create ecotourism through Eco green campaign strategy. Such 

as the campaign launched by the Ministry of Tourism and 

Creative Economy (Kemenparekraf) with the "We Start 

Now" movement. Sustainable tourism's broader spectrum of 

green tourism and ecotourism should be implemented as an 

important step in the momentum of the rise of the sector. This 

movement is becoming a trend and is expected to reduce 

carbon emissions in the tourism sector by 50% by 20230 and 

reach zero emissions by 2045. 

Sustainable responses to the above issues aim to ensure 

that economic empowerment in each region can go hand in 

hand with national economic growth[5]. Policies in each 

region are expected to be consistent with policies at the 

national level, while considering the advantages and 

characteristics of the region to reduce inequalities between 

regions[6]. As is the case with the proportion of sustainable 

tourism destinations, Java, Bali and Palembang still tend to 

be the most sustainable destinations. Examples include 

Baluran National Park, Ujung Kulon National Park in East 

Java, Sangeh Monkey Forest in Bali, Punti Kayu in 

Palembang and Umbul Ponggok in Klaten, Central Java.  

To overcome inequality, the national economy will grow 

faster in the next five years, especially outside Java and 

Sumatra. The shift in the economy is marked by a 1.1 percent 

shift in the nominal share of the economy to outside Java and 

Sumatra. This shift figure considers the capacity of regions 

that have the potential to grow faster than Java and Sumatra. 

Nevertheless, the growth momentum of Sumatra will be 

maintained and encouraged to exceed the growth rate of Java. 

The policy of down streaming superior commodities, 

developing tourism potential and strengthening inter-regional 

connectivity infrastructure is the key to accelerating the 

growth of Sumatra Island. New technologies and the Internet 

of Things (IoT) revolution is driving innovation in all areas 

of science and human life[7], providing access to information 

anytime, anywhere, in new ways and contexts, and bringing 

together people, processes, data and things, as well as places, 

organizations and facilities, in unprecedented ways. 

The modern era has seen several technological leaps[8]. 

From global digital connectivity to the expansion of the 

geopolitical spectrum, to artificial intelligence that can mimic 

human activity, to innovations in cybersecurity. 

Ecotourism has not yet been implemented in Karo 

District. So, tourism development is still conventional and 

slow. Including tourism management towards ecotourism in 

Karo Regency, North Sumatra, which has not been optimal 

so far. Tourism resources and price competitiveness are one 

of its advantages. Sustainable tourism has promoted broad 

awareness among various parties and stakeholders to pay 

attention to aspects of environmental sustainability with the 

development of tour packages that include elements of 

environmental education. Of the many tours in Karo 

Regency, such as Sikulkap Waterfall, Sipiso-piso Waterfall, 

Rafting, Gundaling Hill, Lake Lau Kawar, Lake Toba Deleng 

Kutu, Liang Dahar Cave, Mount Sibayak, Mount Sinabung, 

the segmentation of development and development is only at 

a few points. Even then, because the place is a super priority 

destination and is still limited development. Green tourism as 
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a form of alternative tourism is a current and future world 

trend. This implementation will use drone technology in 

mapping the area of an area that is needed to explore the 

potential of green tourism in the tourist area and the 

implementation of barcodes in the introduction of cultural 

villages in the village of Lingga. 

2. Literatur Review  

2.1. Tourism 

The definition of tourism is: 'pari' and 'wisata'. Pari is 

defined as many, many times, and wisata is travelling, so it 

can be translated that 'pari tourism' is a journey that is carried 

out repeatedly from one destination to another (Triani et al., 

2018). Some experts try to explain that tourism is a collection 

of consequences and impacts that arise from the 

communication of visitors, businesses, public officials and 

the surrounding community in the process of attracting and 

serving tourists and other visitors. 

2.2. IoT 

The Internet of Things (IoT) is a system of electronic 

devices connected to the Internet and able to communicate 

and exchange data. In IoT, these devices can be sensors, 

gauges or other electronic devices connected to the Internet 

and capable of processing data automatically. In this way[9], 

the IoT can collect and analyze large amounts of data from 

various sources, including the environment, people and 

machines. 

The purpose of IoT is to provide convenience and 

benefits to its users, such as health monitoring, home 

security, environmental control, etc. In its use, IoT can 

connect different devices to the Internet and communicate 

with each other (Fauzi et al., 2019), generating data that can 

be used to optimize energy consumption, reduce production 

costs, improve operational efficiency, and so on[10]. 

However, the use of IoT also requires attention to data 

security, as there is a risk of data leakage and cyber-attacks 

that can compromise the privacy and security of users. 

Therefore, there is a need for strict regulations and security 

standards in the use of IoT. 

2.3. Eco Tourism 

The definition of Ecotourism has evolved over time.  

However, the definition of Ecotourism is essentially a type of 

tourism that is responsible for preserving natural areas, 

providing economic benefits, and maintaining the cultural 

integrity of local communities. Based on this understanding, 

Ecotourism is essentially a form of conservation movement.     

The definition of ecotourism was first introduced by The 

Ecotourism Society (1990). They define ecotourism as a 

form of travel to natural areas carried out with the aim of 

conserving/preserving the environment and maintaining the 

life and welfare of residents. Initially, ecotourism was carried 

out by nature-loving tourists who wanted tourist destinations 

to remain intact and sustainable, while preserving culture and 

community welfare. Ecotourism supports the welfare of 

residents and the preservation of the places they visit by 

using existing natural resources. Eco-friendly travel by 

introducing the environment and what exists in nature has the 

aim of upholding cultural history, promoting conservation 

initiatives, and helping local communities in socio-economic 

matters. In the process of its development, it turns out that 

this type of ecotourism is increasingly developing because it 

is quite popular with tourists. Tourists want to visit natural 

areas that can generate commercial activity. Ecotourism is 

fundamentally about conservation, community, and 

sustainable travel/tourism. 

 

2.4. Smart Tourism 

Smart tourism is a tourism concept that combines 

information and communication technology (ICT) with 

traditional tourism experiences to improve quality, safety, 

efficiency and tourist satisfaction. Smart tourism involves the 

use of technology such as sensors, the Internet of Things 

(IoT), artificial intelligence (AI)[11], data analysis, and social 

media to improve the tourist experience. Examples of smart 

tourism applications include: 

1. An integrated and easily accessible tourism 

information system 

2. Travel apps that personalize and provide 

recommendations based on user preferences 

3. Augmented reality (AR) and virtual reality (VR) 

technology to provide a more interactive tourism 

experience 

4. Easy and safe digital ordering and payment system 

5. Smart sensors to monitor and manage tourist traffic 

6. Facial recognition and body temperature detection 

systems to improve the safety and health of tourists 

Smart tourism can help tourism destinations improve the 

quality of tourist experiences, increase competitiveness and 

productivity, and reduce negative impacts on the environment 

and security. 

3. Result 

Implementation of IoT for 3D Plantation Map Mapping 

for the Karo Regency area is needed as a media and means to 

provide information to the public or tourists who want to 

know about tourist attractions (natural tourism and cultural 

tourism) in the Regency. Karo.  Apart from functioning as a 

medium for conveying information, this is the first time 

mapping of tourism development in Lingga village has been 

carried out. which shows the growth of Lingga Village 
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spreading in a linear form. The growth of Lingga Village 

continues to maintain the traditional house as the main 

orientation and sacred place for the people of Lingga Village. 

3.1. Designed System 

Presentation of spatial data to make it more interesting 

and informative can be presented through maps. The 3D map 

with the view is presented in Figure 5.1. Spatially, the tourist 

area in Lingga village is elongated. with 3D modeling it can 

provide an interactive, realistic and interesting picture in 

presenting spatial data. The different parts of the Gate and the 

middle of the village have different elevations and land 

cover. The front area tends to be high, the middle area is 

hilly, and several other objects tend to be flat. Through maps, 

a more comprehensive picture can be drawn up of the 

physical, hydrological and environmental conditions of 

Lingga village tourism, which is very important for planning 

natural resource management and green tourism. 

 

 

Figure 2. 3D Data Processing 

This 3D Modeling Survey was carried out only as 

supporting material. Investigation of 3D shapes carried out 

by 20 respondents aged 15-55 years who live in the Lingga 

Village area and its surroundings produced the following 

data: 85.4% were on the interval scale of strongly agree, 

which means that respondents agreed that 3D modeling was 

attractive in choosing colors and visuals of tourist maps. 

Lingga Village and can be used as an effort to increase the 

village's tourist attraction and can be used as a travel and 

publicity asset. Meanwhile, some respondents who were still 

at school, seeing examples of Mapping, thought that it would 

be good if 3D could be used as a learning medium to explain 

a tourist attraction systematically or sequentially and in detail 

every time a change occurs, and it is made abstract. or 

educational material that is difficult to understand becomes 

more interesting and concrete. However, this implementation 

will depend on the community's ability to explain the 

conditions of the village area. Plus, this 3D village design 

requires a minimal budget for widespread implementation. 

 
Figure 2. BW Process Mapping 3D Desa Wisata Lingga. 

The survey in the 3D Mapping research includes several 

comparisons of survey use so that it can analyze the specifics 

of existing surveys, especially different topics and number of 

questions. This allows us to process multiple parts 

simultaneously. These different outputs make several survey 

components also different from this research. The scope of 

this survey has discussion topics that are not the same as 

those of the researcher. multiple comparisons can also be 

made. In this research, surveys and trials were carried out, 

but in this research, because the 3D Mapping form for 

tourism in Lingga village was not comprehensive, the 

components were different. Meanwhile, in this design, a 

survey was also carried out on 20 people obtained by 

distributing a Google form to the village community. In the 

survey process, the author provides them with a link. The 

link is in the form of a Google form link and a link by the 

author. Furthermore, the data obtained was then analyzed by 

the author to obtain accurate results. 

The researcher participated directly in this study and 

proposes that some limitations prove to be considerations for 

future researchers who have similar interests. However, it is 

not limited to: (1) the number of respondents, which was 

only 20 people, is certainly not enough to describe the actual 

situation; (2) this challenge is caused by the attitude of 

respondents who sometimes do not show honest opinions 

when filling out questionnaires, this is caused by differences 

in the thoughts, assumptions and understanding of each 

respondent, as well as other factors such as honesty in filling 

out respondents' opinions in their questionnaires; and (3) the 

research object created is less detailed and only focuses on 

3D Mapping as a promotional asset and learning media. As 

well as limitations in the amount of the research budget, this 

is a significant obstacle to research results. 

4. Conclusion 

Tourism plays a crucial role in driving Indonesia's 

economic growth and sustainability goals. As a priority 

sector, it targets USD 30 billion in foreign exchange earnings 

and 22.3 million international visitors by 2024, aligning with 
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the RPJMN 2020-2024 framework. The adoption of green 

tourism principles emphasizes environmental preservation, 

cultural heritage conservation, and local community 

empowerment. The integration of technology, such as IoT 

and 3D mapping, offers innovative solutions for improving 

accessibility, tourist experiences, and promotional efforts, as 

demonstrated in Lingga Village, Karo Regency. However, 

challenges such as limited budgets, small sample sizes in 

research, and community engagement highlight the need for 

more comprehensive strategies. Overall, sustainable tourism 

development, supported by technological advancements, 

holds the potential to reduce regional disparities, promote 

environmental conservation, and enhance Indonesia's 

competitiveness in the global tourism sector. 
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