.:@
IJMECIE

E-ISSN: 3047-4531

International Journal of Mechanical,
P-ISSN: 3047-4523

Electrical and Civil Engineering

(Research/ Review) Article

Accessibility Improvement Strategy to Support Tourism De-
velopment of Lau Kawar Lake

Riyandi Hanafiah !, Cut Nuraini 2*, and Abdi Sugiarto 3

Received: May 30, 2025;
Revised: June 30, 2025;
Accepted: July 12,2025;

Published : July 30, 2025
Curr. Ver.: July 30, 2025

Copyright: © 2025 by the
authors. Submitted for
possible open access pub-
lication under the terms
and conditions of the Cre-
ative Commons Attribu-
tion (CC BY SA) license
(https://creativecom-
mons.org/licenses/by-
sa/4.0/)

1 Student, Magister of Regional and Urban Planning, Universitas Pembangunan Panca Budi, Medan, North

Sumatera, Indonesia ; e-mail : rivandihanifah@gmail.com

2 Lecturer, Magister of Regional and Urban Planning and Department of Architecture, Universitas Pem-
bangunan Panca Budi, Medan, North Sumatera, Indonesia ; e-mail : cutnuraini@dosen.pancabudi.ac.id
3 Lecturer, Magister of Regional and Urban Planning, Universitas Pembangunan Panca Budi, Medan, North

Sumatera, Indonesia ; e-mail : abdi sugiarto@dosen.pancabudi.ac.id

* Cortresponding Author : Cut Nuraini

Abstract: Lau Kawar Lake, a natural tourism area located on the slopes of Mount Sinabung in Karo
Regency, North Sumatra, holds significant potential for the development of nature and culture-based
tourism. However, the growth in tourist visits has not yet met expectations due to limited accessibility
across various dimensions. This study aims to formulate strategies for improving physical, informa-
tional, and institutional accessibility in support of sustainable regional development.The research
adopts a mixed methods approach, emphasizing primary data collection through field observations,
interviews with key stakeholders and village officials, as well as surveys of 60 tourist respondents. Find-
ings reveal that, overall, the three dimensions of accessibility are still rated as "fair," with average scores
ranging from 3.28 to 3.36. The main barriers identified include inadequate road infra-structure within
the area, lack of dedicated public transportation for toutists, limited official digital promotional content,
and weak institutional coordination in area management. A synthesis of the quantitative and qualitative
results indicates that the development of Lau Kawar Lake requires an integrative approach that com-
bines spatial planning, community-based governance, and local policy interventions.Based on these
findings, several strategic recommendations are proposed: (1) improvement of access roads and land-
slide-prone areas through Special Allocation Fund (DAK) for infrastructure; (2) provision of dedicated
public transportation for tourists with fixed routes and schedules from the neatest city center; (3) in-
stallation of directional signs and visual information boards in aesthetically pleasing formats and bilin-
gual language; (4) establishment of a Digital Promotion Team involving local actors and institutions;
(5) capacity-building programs for the community in tourism services, home stay management, and
culinary entreprencurship; and (6) formation of a Cross-Sectoral Accessibility Coordination Forum for
Lau Kawar Tourism as a medium-term planning and monitoring platform.This study contributes con-
textually to strengthening the accessibility dimension as a key prerequisite for advancing local tourism

destinations towards sustainable, inclusive, and locally grounded development.

Keywords: Accessibility; Development Strategy; Lau Kawar Lake; Tourism Infrastructure

1. Introduction

Tourism development is one of the strategies widely used by local governments to pro-
mote economic growth, cultural preservation, and sustainable development. Natural tourism
areas such as Lau Kawar Lake in Karo Regency hold significant potential to be developed
into leading destinations. Located at the foot of Mount Sinabung, this lake offers pristine
natural scenery and high ecotourism value. However, the area still faces numerous challenges,
particularly in terms of limited accessibility, which directly impacts its attractiveness and af-
fordability for visitors.

The main issue observed in the Lau Kawar Lake area is the suboptimal number of tourist
visits, despite its high natural and social potential. One of the main contributing factors is the
limited physical accessibility to the site, such as narrow and poorly maintained roads, lack of
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public transportation options, and the absence of adequate signage and digital tourism infor-
mation (Akbar et al., 2025; Suprianto et al., 2025). A study by Haloho and Sugiarto (2024)
highlighted that accessibility constraints in mountainous tourism areas of North Sumatra are
a major barrier to increasing visitor numbers and their length of stay.

Moreover, the Karo Regency Government has yet to implement an integrated strategy
to enhance connectivity to Lau Kawar Lake. This is evident from the lack of policy support
in infrastructure development, transportation management, and digital promotion efforts that
could ease tourist access to the destination. According to Effendi and Rambe (2023), the
development of natural tourist destinations in North Sumatra requires an approach that inte-
grates physical improvements with institutional strengthening to enhance regional competi-
tiveness.

This situation is further compounded by the lack of academic studies specifically focus-
ing on accessibility as a key variable in tourism development strategies for Lau Kawar Lake.
Most existing research emphasizes promotion, natural potential, and community involve-
ment, without thoroughly exploring how accessibility improvements can serve as a central
development strategy (Ginting & Sembiring, 2022). Therefore, it is essential to conduct a
study that focuses on identifying the current state of accessibility, the challenges faced, and
formulating strategies to enhance accessibility based on field data and institutional analysis.

In the context of regional development, accessibility is a crucial component in linking
growth centers with peripheral areas. Nuraini et al. (2023) argue that accessibility plays a vital
role in supporting equitable development and unlocking investment opportunities, particu-
larly in the tourism sector. Thus, improving access to Lau Kawar Lake is not only about
increasing tourist numbers but also part of a broader sustainable regional development strat-
egy.

This research is significant because non-physical aspects of accessibility—such as digital
tourism information, integration of alternative transportation modes, and the role of local
government in maintaining tourism infrastructure—remain underexplored. Yet, these aspects
are key to developing a modern, inclusive, and sustainable tourism destination. Milanie (2022)
emphasizes that accessibility should not only be measured by the presence of roads, but also
by how users obtain information, choose transportation modes, and feel safe and comfortable
during their travel experience.

A research approach that bridges both physical and non-physical needs in destination
development is necessary. Therefore, this study employs a mixed methods approach that
combines quantitative data from tourist perceptions and qualitative data from stakeholder
interviews. This strategy is expected to produce concrete and implementable recommenda-
tions for local governments in the short and medium term.

Based on the background above, the research questions of this study are as follows: 1)
What is the current condition of physical and non-physical accessibility to the Lau Kawar
Lake tourism arear; 2) What are the main barriers to improving accessibility in the arear; 3)
What strategies can be formulated to enhance accessibility in support of sustainable tourism
development in Lau Kawar Lake?

This study aims to: 1) Analyze the current state of physical and non-physical accessibility
in the Lau Kawar Lake area, 2) Identify the main obstacles to improving accessibility, 3) Foz-
mulate applicable and locally tailored strategies for accessibility improvement.

Research Benefits; This research contributes to the theoretical development of accessi-
bility within the context of regional tourism planning. It also enriches the literature on the
relationship between infrastructure, local policy, and natural tourism development. For local
governments, the findings may serve as a foundation for designing infrastructure develop-
ment policies and programs to support Lau Kawar Lake tourism. For local communities and
tourism stakeholders, this study provides insight into the importance of accessibility in en-
hancing local welfare through the tourism sector.

Previous studies have laid a foundation for understanding the relationship between ac-
cessibility and tourism development, particularly in North Sumatra. Sitepu (2024) highlights
that tourist attractions and facilities significantly influence visitor satisfaction at Lau Kawar
Lake, but does not explicitly address accessibility as a key variable in regional development.
Earlier, Liyushiana (2019) examined post-disaster tourism potential around Mount Sinabung
and found that tourism was heavily influenced by infrastructure connectivity and community
perceptions, although the study focused more on scenic views and visual attractions.

Furthermore, Nau (2022) emphasized the importance of strengthening road infrastruc-
ture and public transportation in supporting tourist access, though the study did not compre-
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hensively address informational accessibility and institutional roles. On the other hand, re-
search by Cut Nuraini and Milanie (2022) contributed to the understanding of tourism devel-
opment through institutional integration and local participation, but did not specifically target
the context of Lau Kawar Lake.

Based on these observations, it can be concluded that although there are several related
studies, most focus on attractions, visitor satisfaction, and basic infrastructure. Studies that
simultaneously integrate physical, informational, and institutional accessibility dimensions
within the geographical and socio-economic context of Lau Kawar Lake remain scarce.

Therefore, the novelty of this research lies in its integrative approach to comprehensively
examine the three dimensions of accessibility as strategic variables in destination development
based on local potential. This study also offers a mixed methods approach, allowing for both
quantitative analysis from tourist respondents and qualitative insights from key stakeholders,
resulting in data-driven, contextual, and actionable strategies for sustainable tourism develop-
ment in the Lau Kawar Lake area.

2. Preliminaries or Related Work or Literature Review

Tourism Accessibility Theory
Accessibility in the context of tourism development refers to the extent to which a des-
tination can be reached easily, quickly, safely, and affordably by visitors (Nuraini & Milanie,
2022). Accessibility encompasses not only the quality of physical infrastructure such as roads
and transportation, but also includes access to information, signage clarity, and digital services.
According to Litman (2020), there are three main dimensions of accessibility:
1. Physical accessibility: availability and condition of road networks, public transportation,
and supporting infrastructure.
2. Informational accessibility: availability of maps, sighage, and digital media to guide visi-
tors.
3. Institutional accessibility: existence of regulations, support from local governments, and
cross-sector coordination.

As demands for comfort and travel efficiency increase, this theory becomes vital in for-
mulating strategies for sustainable tourism development (Gunn & Var, 2021).

Tourism Destination Development Theory

The development of tourist destinations emphasizes three key aspects: attractions, ac-
cessibility, and amenities (UNWTO, 2022). While attractions serve as the main draw, accessi-
bility is a determining factor in the reachability of destinations and visitor decision-making.
According to Sugiarto (2023), a successful tourism development strategy is one that integrates
infrastructure planning with area management based on local potential and visitor needs.
Therefore, improving accessibility should not be treated as a standalone goal, but rather as an
integral part of a broader regional tourism development system.

3. Proposed Method

This study employs a Mixed Methods approach, combining both qualitative and quanti-
tative research methods. This approach was chosen because the issue of accessibility in tour-
ism development is not merely technical in nature but also involves perceptions, experiences,
and complex socio-spatial contexts.

Through the quantitative approach, the researcher aims to capture measurable visitor
perceptions regarding physical, informational, and institutional accessibility. Meanwhile, the
qualitative approach allows for an in-depth exploration of institutional dynamics, on-site chal-
lenges, and the formulation of strengthening strategies by local stakeholders.

By integrating these two approaches, this research seeks to provide a comprehensive
understanding of current conditions, real challenges, and strategic opportunities for improv-
ing accessibility to Lau Kawar Lake in a contextual and practical manner.

The research is conducted in the Lau Kawar Lake tourist area, located in Kuta Gugung
Village, Naman Teran Sub-district, Karo Regency, North Sumatra. This location was chosen
due to its geographical advantages as a natural tourism destination, yet it continues to face
significant challenges in terms of accessibility—covering physical infrastructure, information
availability, and institutional support.

The study will be carried out from November 2024 to February 2025, with the following
outline of activities:
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November 2024

Instrument preparation
and design

Desember 2024 — January
O 2025 Field data collection

February 2025
Data analysis and report writing

Figure 1. Research Flowchart
Source: Designed by the Author

The population in this study includes three main groups: (1) tourists visiting Lake Lau
Kawar, (2) local business actors and residents living around the tourist destination, and (3)
stakeholders from relevant government and institutional sectors, such as the Department of
Tourism, the Department of Transportation, and local village authorities.

Sampling was carried out using a purposive sampling technique, which takes into ac-
count the direct involvement of respondents with the research topic. The selected sample
consisted of 60 tourist respondents (quantitative — survey) and 6 key informants (qualitative
— interviews), comprising 2 representatives from the Karo Regency Tourism Office, 2 local
tourism business actors, 1 village head, and 1 representative from the local Department of
Transportation.

Based on the research objectives and the established conceptual framework, the research
variables consist of independent variables including: (1) X1: Physical Accessibility (road con-
ditions, modes of transportation, and supporting facilities), (2) X2: Information Accessibility
(directional signs, digital information, and tourism maps), and (3) X3: Institutional Accessi-
bility (policy support and inter-agency coordination). The dependent variable is (Y) the De-
velopment of Tourism at Lake Lau Kawar, which includes indicators such as the number of
visits, length of stay, visitor satisfaction, and community participation. These variables are
further illustrated in the following conceptual framework diagram:

X2
Information
Accessibility
X1 X3
Physical B Institutional

Accessibility Accessibility

Figure 2. Conceptual Framework of the Study
Source: Designed by Researcher
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The data used in this study is primary data, obtained directly from first-hand sources
through field interactions. All data were collected by the researcher using observation, in-
depth interviews, and questionnaire distribution to selected respondents. No secondary data
was utilized in this research. The data collection techniques were carried out through the
following three methods:

e In-depth Interviews: Employed to explore the thoughts, experiences, and perspectives
of key informants regarding accessibility conditions and tourism development strate-
gies. The interviews were conducted in a semi-structured manner to maintain flexibil-
ity while remaining focused.

e Field Observations: Used to directly record the existing infrastructure conditions,
tourism support facilities, transportation access, and the quality of information on-
site. The observations were participatory and systematically conducted using observa-
tion sheets.

e (losed-ended Surveys: Utilized to obtain quantitative data from visitors, using a five-
point Likert scale questionnaire to measure perceptions regarding ease of access, in-
formation, and travel experiences.

The data from interviews and observations were analyzed using the interactive model of
Miles and Huberman (2020), which consists of data reduction, data display, and conclusion
drawing. This analysis aimed to identify key themes relevant to accessibility and its develop-
ment strategies. Survey data were analyzed descriptively using simple statistics such as per-
centages and averages. The findings from both qualitative and quantitative data were then
synthesized narratively to produce practical and contextual recommendations for improving
accessibility.

4. Results and Discussion

This research was conducted in the Lake Lau Kawar tourist area, located in Kuta Gugung
Village, Naman Teran Subdistrict, Karo Regency, North Sumatra Province. This lake is one
of the leading natural tourist attractions situated at the foot of Mount Sinabung, at an altitude
of approximately 1,200 meters above sea level. The area is well known for its pristine natural
scenery, cool climate, and high ecological value, as it is surrounded by protected forests and
the traditional farmlands of the Karo people.

Administratively, Lake Lau Kawar falls under the jurisdiction of the Karo Regency Gov-
ernment, and its development is coordinated by the Department of Tourism and Culture of
Karo Regency, in collaboration with the Kuta Gugung Village Government and local tourism
entreprenecurs. However, based on observations and data collection, this area is still classified
as a tourist destination that has not been optimally managed in terms of accessibility and
supporting infrastructure.

From the perspective of physical accessibility, Lake Lau Kawar can be reached within
approximately 30—45 minutes from the center of Kabanjahe City, the capital of Karo Regency.
Most of the roads are paved but narrow and lack proper street lighting and adequate tourist
signage. Public transportation to this location is still very limited. Visitors typically use private
or rented vehicles to reach the area, as there is no regulatly scheduled public transport service
from the city center to the tourist destination.

Geographically, the lake is situated in a relatively remote area, flanked by hills and local
agricultural land. This makes access routes to the location mostly one-way, with limited intet-
sections. This condition presents a challenge for improving the accessibility of the location,
especially during the rainy season, when parts of the road may suffer mild to moderate dam-
age. Based on field observations, it was found that there is only one main access route to the
lake, which lacks standardized directional signs and destination information boards.

In terms of information accessibility, the destination is not yet fully mapped in detail on
digital navigation systems such as Google Maps. Several tourists reported difficulty in finding
the fastest routes or nearby facilities using navigation apps. Furthermore, digital promotion
and tourism content related to Lake Lau Kawar remain limited to personal social media posts
from visitors, without official promotional efforts managed by the government or local com-
munities.

Meanwhile, from the social context, most residents of Kuta Gugung Village work as
farmers, while a small number are involved in informal tourism businesses such as renting
huts, running food stalls, and managing parking areas.
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The local community shows enthusiasm and openness toward tourism development, but
limitations in capital, training, and coordination with the local government remain the main
barriers to proper management of the area.

In general, the research site represents a tourist area with great potential but requires a
systematic strategy to improve accessibility in terms of physical, informational, and institu-
tional aspects. Therefore, this study focuses on how accessibility strategies can be formulated
by taking into account the actual conditions in the field as well as the perceptions of visitors
and stakeholders.

In this study, respondents were divided into two main categories: quantitative respond-
ents (tourists who filled out the questionnaire) and key informants (stakeholders interviewed
in-depth). The profile of these respondents is important to provide an initial understanding
of their backgrounds, which influence their perspectives and expetiences in accessing and
evaluating the development of tourism at Lake Lau Kawar.

Visitor Survey (Tourists)

The survey was conducted with 60 tourists who were visiting or had previously visited
Lake Lau Kawar. They were selected purposively, considering that they had firsthand experi-
ence in accessing and enjoying the facilities in the tourist area. Based on the collected data,
the characteristics of the respondents are described in the following table:

Table 1. General Characteristics of Tourist Respondents

Characteristics Category Number (People) Percentage (%)
Gender Male 34 56.7%
Female 26 43.3%
< 20 years 8 13.3%
21 — 30 years 27 45.0%
Age 31 _ 40 years 17 28.3%
> 40 tahun 8 13.3%
. . . Local (Karo Regency 22 36.7%
Origin of Visitors Outsid(e Karo R%gen}c)y 38 63.3%
First-time visit 39 65.0%
Visit Frequency 2-3 times 16 26.7%
>3 times 5 8.3%

Source: Author's Summary

From the table above, it can be seen that the majority of respondents are in the produc-
tive age group (21-40 years), indicating that young people dominate as active visitors to this
destination. More than half of them are tourists from outside Karo Regency, reflecting inter-
est that extends beyond the local area. Additionally, 65% of the respondents are first-time
visitors, which suggests that the site has yet to become a repeat destination—Tlikely due to
persistent accessibility and promotional challenges.

Key Informants (Interviews)

To explore institutional and local perspectives, interviews were conducted with six key
informants selected based on their direct involvement in the management or development of
Lake Lau Kawar. The categories and general (anonymized) identities of these informants are
presented in the table below:

Table 2. List of Key Research Informants

Informant Position/Role Organization/Institution
Code
IK-01 Head of Destination Development Section Karo Regency Tourism Office
1K-02 Tourism Infrastructure Analyst Karo Regency Transportation

Office

IK-03 Village Head Kuta Gugung Village
1K-04 Tourism Entrepreneur (cabin rental) Local Community
IK-05 Culinary Tourism Business Operator Local Community
IK-06 Coordinator of Tourism Awareness Group Lau Kawar Pokdarwis

Source: Authot's Summary
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These six informants represent various yet interconnected roles in planning, service de-
livery, and community engagement. They provided valuable insights regarding the challenges
of accessibility, cross-sector coordination, and potential strategies for improving access—
both physical and digital—to the Lake Lau Kawar tourism area.

Field Observation Results

Field observations were conducted to obtain a factual picture of the accessibility condi-
tions at Lake Lau Kawar from both physical and non-physical aspects. The observations were
carried out directly at the tourist site, starting from the main road entrance in Naman Teran
Subdistrict to the lake area. The observation covered key components such as road quality,
transportation availability, public facilities, information signage, and indications of institu-
tional support in the area.

In general, the Lake Lau Kawar area still exhibits suboptimal physical accessibility. Alt-
hough most of the roads leading to the site are paved, they are narrow and some segments
show minor damage, such as small potholes and collapsed shoulders. There is no street light-
ing at night, making access unsafe and time-restricted. The route to the lake is one-way with
no adequate alternative routes available.

Public transportation to Lake Lau Kawar is also very limited. No scheduled public
transport vehicles serve this route. Tourists without private vehicles find it difficult to reach
the location without relying on local motorcycle taxis (ojek) or rented vehicles. This indicates
that the tourist destination is not yet fully inclusive, especially for visitors from outside the
area who are unfamiliar with local conditions.

In terms of informational accessibility, directional signs are very limited. Along the main
road to the site, only one small signboard installed by a local community was found. There
were no official signs from the government regarding directions, site history, visitor regula-
tions, or available facilities within the area. This highlights a lack of institutional effort in
providing adequate information to visitors.

In addition, public facilities at the site remain insufficient. Parking space is available but
disorganized, consisting only of an informal open dirt area. Several cabins owned by local
residents are rented out independently, but there is no integrated management. Sanitation
facilities, trash bins, and educational signage are also not adequately provided.

Institutional support in the form of development project boards, signs of government
programs, or digital tourism promotion is not visibly present on-site. This suggests that the
management of the area still heavily relies on local community initiatives rather than a coor-
dinated system by the local government. The field observation results are summarized in the
following table:

Table 3. Field Observation Results of Accessibility at Lake Lau Kawar Tourist Area

Observed Component Field Condition Supporting Notes

Road Access

Narrow, paved road,
minor damages

No lighting at night; single main route

Public Transportation

Not available

Only local motorcycle taxis and private vehicles

Directional Signage

Inadequate

Only one small unofficial sign from local residents

Tourist Information Sign

Not available

No historical or educational information provided

Parking Facilities

Available but informal

Unpaved and unorganized; only an open dirt field

Supporting Facilities

Very limited

Toilets and trash bins are poorly maintained

Government Support

Government Support

Government Support

Security and Lighting

Security and Lighting

Security and Lighting

Source: Authot’s Summary

Based on these observations, it is evident that the physical and informational accessibility

of the Lake Lau Kawar tourist area is still at an early stage of development. Significant efforts
are needed to enhance accessibility so that this destination can evolve into an inclusive and
comfortable site for various segments of visitors. These observations also reinforce the im-
portance of formulating strategies based on actual field conditions that have been directly
documented.
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In-Depth Interview Results

In-depth interviews were conducted to gain a deeper understanding of stakeholder per-
ceptions and experiences regarding the accessibility of the Lake Lau Kawar tourist area. The
informants included local government officials, local business actors, and community leaders
involved in the management and utilization of the area. The interview results were analyzed
thematically to identify relevant patterns aligned with the research variables: physical accessi-
bility, informational accessibility, institutional accessibility, and tourism area development.

Theme 1: Condition of Physical Accessibility

Most informants acknowledged that the road access to Lake Lau Kawar is paved but
remains narrow and poorly maintained. A representative from the Tourism Office (IK-01)
stated, “Physical access is available, but maintenance is not carried out regularly. There is no
alternative route, and during the rainy season, some sections are affected by landslides.” This
was supported by a local business owner (IK-04), who mentioned that tourists often ask for
directions because not all areas have clear signage, and some roads were damaged due to
incomplete drainage projects. Physical accessibility remains a crucial issue, particularly since
most tourists arrive in private vehicles, and there is no direct public transportation to the lake.

Theme 2: Limited Information Accessibility

Many informants highlighted the lack of information boards and digital promotion as
major obstacles. A representative from the local tourism awareness group (Pokdarwis) (IK-
06) noted, “We have proposed installing tourism information boards, but they haven’t been
realized. So far, people know about Lake Lau Kawar only through personal social media.”
While the location is listed on Google Maps, it lacks details on facilities or accurate alternative
routes. Additionally, there are no brochures or integrated information systems provided by
the local government. Several business actors rely solely on word-of-mouth and personal
posts to promote their services.

Theme 3: Government Role and Institutional Coordination

From the institutional perspective, a representative from the Transportation Department
(IK-02) admitted that government involvement in the area's development is still limited. “We
do not yet have specific technical regulations for tourism transport access. Typically, only the
tourism sector is active, but that’s not enough without support from road and transport sec-
tors,” he explained. The Village Head of Kuta Gugung (IK-03) also added that inter-agency
coordination is often ad hoc. “When there's an event, there’s attention, but on regular days,
infrastructure gets little focus. There's no long-term synergy.” This indicates that accessibility
development planning is not yet structured within a coordinated system. Current policies re-
main sectoral and are not implemented simultaneously on the ground.

Theme 4: Local Community Support and Aspirations

Two local business actors (IK-04 and IK-05) expressed their willingness to support tour-
ism development by operating lodging and food stalls. However, they hoped for training,
promotional assistance, and government support. “We’ve opened lodges, but guests are not
always coming because not many people know. If there were digital marketing or tourism
brochure training, we’d be very interested,” one informant stated. There were also calls for
the government to focus not only on one-off events but to establish a sustainable system that
benefits the local community in the long run. The Pokdarwis representative (IK-06) even
stressed the need for “integration between road infrastructure, promotion, and area manage-
ment, directly facilitated by the tourism office.”

These interviews reveal that the accessibility of a tourism area is not solely determined
by its physical conditions. It also involves accessible information, consistent institutional sup-
port, and structured community participation. The dynamics and roles of each stakeholder
are interconnected, which means that efforts to improve accessibility must be conducted ho-
listically and in a well-coordinated manner.

Quantitative Survey Results

A survey was conducted involving 60 tourists who were currently visiting or had previ-
ously visited Lake Lau Kawar. The instrument used was a closed-ended questionnaire based
on a Likert scale (1 = strongly disagree to 5 = strongly agree) to measure their perceptions of
three key aspects of accessibility, as well as their views on the development of the tourist area.
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The data obtained were analyzed descriptively to determine the average perception score for
each research variable. The summary of average scores is presented in the following table:

Table 4. Average Respondent Perceptions of Research Variables

No Variable Average Score (1-5)
1 Physical Accessibility (X1) 3.2
2 Informational Accessibility (X2) 2.8
3 Institutional Accessibility (X3) 2.9
4 Tourism Development (Y) 3.5

Source: SPSS 20, summarized

Based on the above results, the variable with the highest score is tourism development
(Y) with an average value of 3.5. This indicates that tourists generally hold a positive outlook
and expectations regarding the potential of Lake Lau Kawar as a tourist destination. They
believe the area is worth developing further if accessibility barriers can be resolved. Mean-
while, physical accessibility (X1) received an average score of 3.2, which suggests a fairly good
perception, though improvements are still needed in key areas. Several respondents noted
that while the roads to the location are paved, they are narrow and lack sufficient signage.

The average score for informational accessibility (X2) was 2.8, indicating that infor-
mation about the location, routes, available facilities, and digital promotions is still considered
inadequate. Many visitors relied on information from friends or personal social media rather
than official channels. Institutional accessibility (X3) received an average score of 2.9, sug-
gesting that support from the local government, inter-agency coordination, and community
participation need to be strengthened in order to ensure more systematic tourism area devel-
opment. A visual representation of these results is shown in the following graph:

Average Respondent Perceptions of
Research Variables (SCORE 1-5)

PHYSICAL INFORMATIONAL INSTITUTIONAL TOURISM
ACCESSIBILITY (X1) ACCESSIBILITY (X2) ACCESSIBILITY (X3) DEVELOPMENT(Y)

Figure 3. Average Perception Scores of Survey Respondents
Source: Designed by researcher

The graph reinforces the existence of a gap between toutists' positive petceptions of the
destination’s potential (Y) and the actual conditions of accessibility (X1-X3). Therefore, strat-
egies for improving accessibility should aim to bridge this gap, so that the area's tourism po-
tential can be realized optimally.

Discussion

This section presents a discussion by integrating findings from the quantitative survey,
field observations, and in-depth interviews previously described. The analysis is further con-
textualized with relevant findings from prior studies, both consistent and divergent, as refer-

enced in the bibliography.

Physical Accessibility (X1)

Survey results show that the physical accessibility of Lake Lau Kawar received an average
score of 3.28, placing it in the “moderate” category. Some visitors expressed concerns about
the inconsistent road conditions, particularly during the rainy season, as well as the lack of
public transportation directly serving the site. These findings align with Haloho & Sugiarto
(2024), who emphasized that regional development without adequate transport infrastructure
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hinders area growth. The partially paved roads and the absence of integrated public transport
strengthen this argument.

However, this contrasts with findings from Hartini et al. (2023) regarding the Medan
Sunggal tourism area, where physical infrastructure, including drainage systems, has been bet-
ter maintained due to stronger involvement from local government. This highlights that Lake
Lau Kawar still has significant room for improvement in advocating for government inter-
vention in basic infrastructure development.

Informational Accessibility (X2)

With an average score of 3.36, informational accessibility is rated slightly better than
physical access but still falls within the "moderate" range. Many respondents stated that they
found the location using Google Maps, though signage and formal digital promotions were
lacking. This finding supports Aini et al. (2023), who argue that the preservation and promo-
tion of tourism areas require a clear and participatory spatial information system. Well-struc-
tured information helps tourists navigate routes, understand site characteristics, and enhance
their overall experience.

However, this differs from the study by Nuraini et al. (2023), which focused on Man-
dailing Julu, where digital promotion and information dissemination were carried out through
culturally relevant and localized technology approaches. This suggests that Lake Lau Kawar
management could benefit from adopting best practices from other regions with similar geo-
graphic conditions.

Institutional Accessibility (X3)

Institutional accessibility received an average score of 3.32. Tourist perceptions indicate
that institutional support from local authorities and community involvement remains subop-
timal. Many visitors did not feel a strong presence of local community engagement in man-
aging the area. This is consistent with Hidayat et al. (2023), who assert that successful com-
munity-based infrastructure management relies heavily on active participation and inter-insti-
tutional synergy.

This lack of involvement also contrasts with Nuraini (2021), who found that spatial at-
tachment within residential areas fosters strong social interaction, including in the tourism
sector. Therefore, strengthening local capacity and clarifying institutional roles is essential to
drive more sustainable tourism development.

Perceptions of Tourism Development Potential (Y)

The average score for variable Y was 3.30, indicating that tourists generally hold positive
perceptions of Lake Lau Kawat’s tourism potential, despite current accessibility challenges.
Respondents expressed interest in returning and staying longer if access improves. This sup-
ports the findings of Sugiarto et al. (2023), who concluded that tourist visits are positively
correlated with infrastructure and comfort levels.

However, tourist expectations will not be met without concurrent improvements in
physical and informational access, as previously discussed. Additionally, this reinforces the
argument of Purba et al. (2024), who emphasized that optimal land use and efficient trans-
portation systems enhance the quality of visits and local economic benefits.

Thus, integrating physical, informational, and institutional accessibility is key to trans-
forming Lake Lau Kawar into a leading nature-based tourism destination. This effort requires
cross-sector collaboration between government, local communities, and tourism stakeholders
in a sustainable manner.

Synthesis and Implications

The findings reveal that the three main dimensions of accessibility—pbhysical, informa-
tional, and institutional—play a crucial role in determining the quality and development po-
tential of Lake Lau Kawar as a tourist area. Integration of these aspects forms the core frame-
work for successful nature-based tourism destinations.

In synthesis, while the tourism potential of Lake Lau Kawar is relatively high, actual
development has yet to reach its full capacity. Key challenges include limited road access and
public transport, insufficient official promotion and signage, and weak institutional coordina-
tion among stakeholders. These issues are interconnected and require collaborative solutions.

The implication of this study is the need for an area-based strategy that connects physical
infrastructure development (e.g., road improvements), enhancement of public communica-
tion (through digital promotion and on-site information), and institutional capacity building
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that supports active community participation and cross-sector government collaboration. By
implementing these three integrated approaches, Lake Lau Kawar can evolve from a basic
nature tourism spot into a model of sustainable tourism rooted in local strengths and adaptive
spatial governance.

6. Conclusions

This study aimed to analyze strategies for improving accessibility to support the devel-
opment of the Lake Lau Kawar tourism area. Based on the results of quantitative surveys and
tield observations, it was found that the three dimensions of accessibility—pbhysical, informa-
tional, and institutional—are generally rated as moderate, with average scores ranging from
3.28 to 3.36 on the Likert scale. These findings indicate that although Lake Lau Kawar pos-
sesses considerable tourism potential, its realization is hindered by several constraints, includ-
ing inadequate infrastructure, limited information systems and digital promotion, and subop-
timal institutional support and community involvement. The synthesis of these findings high-
lights the necessity of a cross-sectoral approach to comprehensively and sustainably enhance
accessibility. Tourism development in this area cannot be executed in isolation but requires
the collaboration of government entities, local communities, and tourism stakeholders.

To address these challenges, several strategic and applicable actions are recommended
in both the short and medium term. These include improving road infrastructure, particularly
in areas prone to landslides and weather-related damage, through the optimization of Special
Allocation Funds (DAK) for tourism infrastructure. The development of a tourist public
transport system with scheduled shuttle services connecting major towns to the lake is also
essential for visitors without private vehicles. Furthermore, the installation of multilingual,
visually engaging tourism signage can enhance wayfinding and visitor experience. Strengthen-
ing digital promotion through the formation of a dedicated digital team composed of tourism
actors, local businesses, and government representatives is equally vital. Additionally, the ac-
tive involvement of local communities should be fostered through training programs on
homestay management, guiding, local culinary offerings, and waste management, ideally in
collaboration with universities and NGOs. Finally, the establishment of a Tourism Accessi-
bility Coordination Forum is necessary to ensure the alignment of policies and programs
among various stakeholders and to formulate a five-year roadmap with regular monitoring.

With the implementation of these integrated strategies, accessibility to Lake Lau Kawar
is expected to improve significantly, thereby contributing to the sustainable and inclusive de-
velopment of the area as a competitive and community-based ecotourism destination.

References

1.

Aini, C. N., Azizah, Q., & Muharrani, S. (2023). Arahan pelestarian tata ruang organisasi masyarakat etnis Mandailing di
Sumatera  Utara. NALAR:  Jurnal  Perencanaan — dan  Perancangan ~ Wilayah — dan  Kota, 23(1), 1-16.
https://doi.org/10.24853 /nalars.23.1.1-16

Akbar, F., Nuraini, C., & Sugiarto, A. (2025). Community-based regional planning: Encouraging the development of
Ponot  Waterfall tourism  village. East  Asian  Journal  of  Multidisciplinary — Research, 4(2), 887-898.
https://doi.org/10.55927 /eajmr.v4i2.32

Creswell, J. W., & Plano Clark, V. L. (2021). Designing and conducting mixed methods research (3rd ed.). Sage Publications.

Effendi, H., & Rambe, M. (2023). Peningkatan peran masyarakat dalam pengembangan pariwisata berbasis komunitas.
Jurnal Pembangunan Wilayah dan Kota, 13(1), 42-53. https://doi.org/10.31289 /jpwk.v13i1.5120

Ginting, S., & Sembiring, A. (2022). Strategi peningkatan infrastruktur akses menuju kawasan wisata Danau Lau Kawar.
Jurnal Infrastruktur dan Transportasi Wilayah, 8(2), 97—-108. (Tersedia pada database universitas dan jurnal lokal transportasi
wilayah)


https://doi.org/10.24853/nalars.23.1.1-16
https://doi.org/10.55927/eajmr.v4i2.32
https://doi.org/10.31289/jpwk.v13i1.5120

International Journal of Mechanical, Electrical and Civil Engineering 2025 (July), vol. 2, no. 3, Hanafiah, et al. 180 of 181

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Haloho, E., & Sugiarto, A. (2024). Pengaruh pembangunan Jalan Tol Trans Sumatera ruas Binjai-Pangkalan Brandan
tethadap perkembangan wilayah Kabupaten Langkat. Jurnal Internasional Masyarakat dan  Huknm, 2(2).
https://doi.org/10.61306/ijsl

Hartini, M. 1., Nuraini, C., Milanie, F., Abdiyanto, A., & Sugiarto, A. (2023). Karakteristik dan pengelolaan prasarana
drainase di Kecamatan Medan Sunggal Kota Medan. Jurmal Internasional Papier Adyance dan Scientific Review, 4(4), 62-90.
https://doi.org/10.47667 /ijpasr.v4i4.259

Hidayat, R., Milanie, F. M., Nuraini, C., Azhari, 1., & Sugiarto, A. (2023). Faktor-faktor keberhasilan pengelolaan
infrastruktur air limbah melalui partisipasi masyarakat (Studi kasus: Infrastruktur air limbah di kawasan permukiman
Kecamatan Medan Deli, Medan). Jurnal Internasional Papier Advance dan  Scientific  Review, 4(4), 26—44.
https://doi.org/10.47667 /ijpast.v4i4.256

Linda, N., Andiyan, A., Nuraini, C., Milanie, F., & Novalinda, N. (2024). Karakteristik dan pola interaksi gender
masyarakat Mandailing Natal di kawasan perumahan Kecamatan Sorik Marapi: Studi kasus Desa Sibanggor Julu. Jurnal

Riset Komunikasi Risiko dan Krisis Internasional. Retrieved from https://www.researchgate.net/publication/386344996

Milanie, F. (2021). Metodologi penelitian kuantitatif untuk perencanaan wilayah dan kota. Medan: Universitas Pembangunan

Panca Budi Press.

Nuraini, C. (2017). Konsep penataan ruang: Sakral-profan rumah pusaka di Desa Hutagodang, Kabupaten Mandailing.
Jurnal Internasional Ruang Layak Huni, 2(2), 109—118. https://doi.org/10.25105/livas.v2i2.4820

Nuraini, C. (2019). Morfologi lingkungan permukiman Desa Singengu, Kecamatan Mandailing Julu, Sumatera Utara.
Jurnal Perencanaan Wilayah dan Kota, 30(3), 241-260. https://doi.org/10.5614/jpwk.2019.30.3.5

Nuraini, C. (2021). Karakter lingkungan berbasis perumahan space attachment yang adaptif dan responsif di Mandailing.
NAILAR, 20(1), 35-50. https://jurnal.umj.ac.id/index.php/nalars/article/view/8035/4962

Nuraini, C. (2024). Tektonik arsitektur bangunan tradisional di Mandailing, Sumatera Utara, Indonesia. Teknik Sipil dan
Arsitektur, 12(2), 892-916. https://doi.org/10.13189/cea.2024.120217

Nuraini, C., Alamsyah, B., Novalinda, N., Sagala, P., & Sugiarto, A. (2023). Perencanaan dengan 'struktur tiga dunia':
Studi perbandingan permukiman di desa pegunungan. Jurmal Perencanaan Wilayah dan Kota, 34(1), 55-82.
https://doi.org/10.5614/jpwk.2023.34.1.4

Purba, B. M., Sugiarto, A., Dian, R., & Kurniawan, H. (2024). Kajian pemanfaatan ruang terhadap sistem transportasi
pada kawasan perkotaan Batang Kuis. Jurnal Darma Agung, 32(4), 188—199. https://doi.org/10.46930/0jsuda.v32i4.4621

Sugiarto, A., & Ramadania, R. K. (2024). Manajemen lahan bantaran Sungai Deli untuk pembangunan kota yang
berkelanjutan berdasar peraturan daerah (RTRW/RDTR) (Studi kasus: Bantaran Sungai Deli, Kecamatan Medan
Maimun). J[ESY.A (Jurnal Efonomi dan Ekonomi Syariah), 7(1), 618—626. https://doi.org/10.36778 /jesya.v7i1.1378

Sugiarto, A., Manalu, S. P. R., & Pakpahan, E. (2023). Pengaruh jumlah kunjungan wisatawan dan pajak restoran terhadap
pertumbuhan ekonomi Kabupaten Tapanuli Utara dengan PAD sebagai variabel intervening. JESY.A, 6(1), 221-232.
https://doi.org/10.36778 /jesya.v6i1.903



https://doi.org/10.61306/ijsl
https://doi.org/10.47667/ijpasr.v4i4.259
https://doi.org/10.47667/ijpasr.v4i4.256
https://www.researchgate.net/publication/386344996
https://doi.org/10.25105/livas.v2i2.4820
https://doi.org/10.5614/jpwk.2019.30.3.5
https://jurnal.umj.ac.id/index.php/nalars/article/view/8035/4962
https://doi.org/10.13189/cea.2024.120217
https://doi.org/10.5614/jpwk.2023.34.1.4
https://doi.org/10.46930/ojsuda.v32i4.4621
https://doi.org/10.36778/jesya.v7i1.1378
https://doi.org/10.36778/jesya.v6i1.903

International Journal of Mechanical, Electrical and Civil Engineering 2025 (July), vol. 2, no. 3, Hanafiah, et al. 181 of 181

19. Sugiyono. (2022). Metode penelitian kuantitatif, kualitatif, dan R&&D (Edisi ke-2). Bandung: Alfabeta.

20. Suprianto, Nuraini, C., & Sugiarto, A. (2025). Evaluation of the development of Taufan Gama Simatupang City Forest
as a public green open space for regional development in Asahan Regency. East Asian Journal of Multidisciplinary Research
(EAJMR), 4(3), 1195-1208. https://doi.org/10.55927 /eajmr.v4i3.52



https://doi.org/10.55927/eajmr.v4i3.52

