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Abstract
This study formulates regional planning priorities based on local potential in Kutalimbaru Sub-district, Deli Serdang Regency, focusing on nature-based tourism and educational agrotourism. Although Kutalimbaru is strategically located in North Sumatra and has rich natural resources and diverse cultural assets, this potential remains underutilized due to limited infrastructure, insufficient promotion, and low tourism-related human resource capacity. The study used a quantitative descriptive design integrating SWOT and the Analytic Hierarchy Process (AHP) to identify key development factors and prioritize interventions. Primary data were collected through a survey of 100 purposively selected stakeholders, supported by in-depth interviews and document analysis of relevant planning documents. The results show that infrastructure improvement is the highest priority (0.35), followed by digital promotion and marketing (0.30) and community empowerment through training and capacity building (0.25), while environmental and cultural management remains a supporting safeguard (0.10). The study recommends strengthening collaboration among local government, communities, and the private sector to implement coordinated and sustainable actions that enhance destination competitiveness while improving local economic outcomes and community welfare.
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Introduction
Regional development is increasingly expected to translate local potentials into inclusive welfare gains through deliberate, evidence-based planning rather than ad hoc projects. In this view, development planning is not only about allocating budgets, but also about prioritizing sectors and locations that can generate sustained economic value while protecting environmental and social functions (BPS-Statistics of Deli Serdang Regency, 2024). A strategy-driven approach is particularly important for rural–peri-urban areas where land-use change, market access, and community livelihoods interact in complex ways, requiring clear development directions and measurable priorities (Rosalina et al., 2021). 
Kutalimbaru Sub-district, Deli Serdang Regency, represents an area with strategic geographical proximity to Medan City and surrounding growth corridors, creating opportunities for tourism and local economic development. The sub-district’s demographic and socio-economic profile indicates a community base that can potentially support tourism services, small enterprises, and agricultural-based attractions when supported by appropriate infrastructure and governance (BPS-Statistics of Deli Serdang Regency, 2024). At the same time, the rural character of the area requires tourism planning that is sensitive to land capability, ecosystem services, and community readiness (Rosalina et al., 2021). 
Tourism is widely recognized as a sector that can stimulate local income, diversify rural livelihoods, and strengthen the market for local products when it is developed responsibly. Sustainable tourism emphasizes balancing current and future economic benefits with socio-cultural integrity and environmental protection, particularly by addressing the needs of visitors, industry actors, the environment, and host communities (UN Tourism, n.d.). This orientation is also consistent with the SDGs, including the emphasis on policies that promote sustainable tourism and local culture/products (United Nations, n.d.). In rural contexts, community-based and nature-oriented tourism has been repeatedly linked to stronger local ownership and more equitable benefit distribution when governance and participation are designed effectively (Bagasta et al., 2021). 
Despite its potential, rural tourism development often faces recurring constraints such as limited infrastructure quality, fragmented promotion, capacity gaps in service standards, and weak cross-actor coordination between government units, communities, and private stakeholders (Rosalina et al., 2021). In Indonesia, rural tourism also frequently encounters governance challenges related to aligning community expectations with policy objectives and investment priorities, making collaboration and trust-building essential to avoid “project-based” outcomes that do not last (Situmorang et al., 2019). These issues imply that Kutalimbaru requires not only attraction development, but also a structured governance and capacity pathway to ensure sustainability and competitiveness (Krittayaruangroj et al., 2023). 
To respond to these complexities, decision-support approaches are useful to organize stakeholder judgments into transparent development priorities. SWOT analysis is commonly used to structure internal and external conditions, while multi-criteria decision-making tools—particularly AHP and QSPM—help quantify relative importance and rank strategic alternatives based on consistent criteria (Büyüközkan et al., 2021). Recent tourism studies demonstrate that integrating SWOT with AHP/QSPM can strengthen strategy selection by combining contextual diagnosis (SWOT) with priority weighting and strategic attractiveness scoring (Maulana et al., 2025; Fan et al., 2023; Wang et al., 2024). Therefore, applying an integrated SWOT–AHP–(QSPM) logic in Kutalimbaru is relevant to identify feasible, high-impact strategies that remain grounded in local realities and stakeholder preferences. 
This study is also positioned to support policy coherence by linking recommended strategies with the district’s formal development and spatial planning directions, particularly the Regional Spatial Plan (RTRW) and the current medium-term development plan framework (Deli Serdang Regency Government, 2021; Deli Serdang Regency Government, 2019). By focusing on Kutalimbaru, the study addresses a practical gap: many tourism strategy studies concentrate on major destinations, while fewer provide a structured prioritization model for emerging rural–peri-urban destinations where agriculture, MSMEs, and conservation needs must be balanced (United Nations, n.d.; UN Tourism, n.d.). Accordingly, this study addresses the following research questions: (RQ1) What are the key internal strengths/weaknesses and external opportunities/threats that shape sustainable tourism development in Kutalimbaru? (RQ2) What strategic alternatives can be formulated from the SWOT results, and which strategies should be prioritized using AHP/QSPM-based stakeholder judgments? (RQ3) How can the prioritized strategies be translated into actionable programs aligned with the RTRW and current development plan directions to strengthen local welfare and the creative economy?

II. Research Methods
This study employed a quantitative descriptive design combined with an integrated decision-support approach (SWOT–AHP–QSPM) to identify strategic factors and prioritize tourism-led regional development interventions in Kutalimbaru Sub-district, Deli Serdang Regency. Data were obtained through surveys, in-depth interviews, and document analysis to ensure triangulation between stakeholder perceptions and policy planning evidence.
2.1 Research Location and Period
The study was conducted in Kutalimbaru Sub-district, Deli Serdang Regency, North Sumatra Province. Data collection was carried out from January to May 2025 , focusing on three representative tourism attractions: Puncak Merga Silima (PMS), Sikabung-Kabung Bathing Site (SKB), and Babarsari Natural Bathing Site (BBS).
2.2 Population and Sample
The population includes all stakeholders involved in tourism development in Kutalimbaru Sub-district, including local government, community members, business actors, and attraction managers. The sample consisted of 100 respondents selected through purposive sampling using specific criteria, such as tourism business actors, attraction managers, and residents living near the main tourism sites (PMS, SKB, and BBS). This sampling strategy aimed to obtain relevant and representative information from the field.
2.3 Types and Sources of Data
The study uses both primary and secondary data. Primary data were obtained through in-depth interviews with tourism managers, MSME actors, and local residents involved in tourism. A survey was also conducted using questionnaires distributed to selected respondents. Secondary data were collected from regional planning documents (RTRW Deli Serdang Regency 2022–2044; RPJMD 2025–2030), BPS reports, and relevant literature on regional development and sustainable tourism.
2.4 Research Variables, Indicators, and Operational Definitions
This study identifies several key variables related to tourism-based regional development, including:
· Local Potential: Natural and cultural resources in Kutalimbaru that can serve as tourism attractions.
· SWOT (Strengths, Weaknesses, Opportunities, Threats): Analysis of internal factors (strengths and weaknesses) and external factors (opportunities and threats) affecting tourism development.
· Regional Development Strategy: Strategic recommendations derived from SWOT results to optimize local potential.
Indicators for measuring local potential include:
· Accessibility (road infrastructure, transportation).
· Availability of natural resources (waterfalls, rivers, agricultural land).
· Human resources (competence and capacity of tourism managers).
· Creative economy products (local cuisine, handicrafts).
2.5 Data Collection Techniques
Data were collected through three main methods:
· In-Depth Interviews: Interviews with key stakeholders, including local government, attraction managers, and business actors to capture perspectives on tourism development in Kutalimbaru.
· Survey: A questionnaire-based survey addressing tourism potential, infrastructure weaknesses, and community expectations regarding tourism development. The questionnaire used a Likert scale to measure perceptions and community participation levels.
· Document Analysis: Review of planning documents, annual reports, and other relevant secondary data to support the study.
2.6 Data Analysis Techniques
The data were analyzed using the following techniques:
2.6.1 SWOT Analysis
SWOT analysis was conducted to identify factors influencing Kutalimbaru’s regional development in the tourism context. SWOT maps internal factors (Strengths, Weaknesses) and external factors (Opportunities, Threats) that affect strategic development. The results are used to formulate strategies that maximize strengths and opportunities while minimizing weaknesses and threats.
A simplified SWOT matrix representation is as follows:

2.6.2 AHP (Analytic Hierarchy Process)
AHP was used to determine the priority of regional development strategies based on identified criteria. In this study, AHP assigns priority weights to strengths, weaknesses, opportunities, and threats. A pairwise comparison matrix is used to compare the relative importance of each element.
The basic AHP pairwise comparison formulation is:

where is the comparison value between elements and , and and are their respective priority weights.
After the comparison matrix is completed, priority weights are estimated using the eigenvector method.
2.6.3 QSPM (Quantitative Strategic Planning Matrix)
QSPM was used to evaluate and prioritize alternative strategies generated from SWOT and AHP. The QSPM calculates the Total Attractiveness Score (TAS) for each strategy based on determined weights.
The formula for TAS is:

where:
· = attractiveness score for each alternative strategy,
· = weight of each factor analyzed.
2.7 Data Validity and Reliability
To ensure data validity and reliability, a pilot test was conducted on the questionnaire to assess response consistency using Cronbach’s Alpha reliability testing. The expected Cronbach’s Alpha value is greater than 0.70, indicating that the research instrument is reliable.

III. Results and Discussion
3.1 Overview of Tourism Attractions in Kutalimbaru Sub-district
Kutalimbaru Sub-district, located in Deli Serdang Regency, has three main tourism attractions that are the focus of this study: Puncak Merga Silima (PMS), Sikabung-Kabung Bathing Site (SKB), and Babarsari Natural Bathing Site (BBS). Each site offers distinct natural attractions, ranging from hill panoramas at PMS, river-based recreation at SKB, to natural pools at BBS. Based on the data collected, these three sites attract tourists from both within and outside the region. However, destination management still faces various challenges, from limited infrastructure to ineffective promotion.
3.2 SWOT Analysis of Tourism Development
This study identifies strengths, weaknesses, opportunities, and threats related to tourism development in Kutalimbaru Sub-district. Based on the SWOT analysis, key strengths include abundant natural resources and cultural diversity that can be integrated into community-based tourism activities. Conversely, key weaknesses include limited infrastructure, particularly access roads to tourist sites, and inadequate supporting facilities such as parking and sanitation.
Opportunities include growing interest in nature-based tourism and ecotourism that can attract visitors from outside the region. However, threats include increasingly intense competition among tourism destinations in North Sumatra and potential environmental degradation due to increasing visitor numbers without proper management.
Table 1. SWOT Matrix of Kutalimbaru Sub-district
	Factor
	Strengths
	Weaknesses

	Natural Resources
	Rich natural assets (waterfalls, rivers, forests)
	Limited infrastructure (road access, parking, sanitation)

	Cultural Diversity
	Diverse local cultures (Karo, Batak, Malay, Javanese)
	Limited facilities and tourism-related human resources

	Tourism Potential
	Strong nature tourism and educational agrotourism potential
	Limited tourism promotion

	Community Collaboration
	Community participation in tourism site management
	Dependence on individual management without coordination



Table 1. shows that Kutalimbaru has strong strengths in natural resources and cultural diversity. These strengths are essential capital for developing community-based tourism and educational agrotourism. However, key weaknesses that must be addressed include limited infrastructure and low service quality, which hinder further development. Significant opportunities in nature-based tourism provide optimism, yet threats from destination competition and environmental damage require serious attention.
3.3 Development Strategies Based on SWOT Analysis
Based on the SWOT analysis, several strategies can be implemented to optimize tourism development in Kutalimbaru:
· Infrastructure Improvement
Building and upgrading infrastructure—especially access roads, parking, and sanitation facilities—is essential to support tourist comfort. Improved accessibility will increase destination attractiveness and facilitate distribution of local agricultural products to broader markets.
· Digital Promotion and Marketing
The use of digital platforms to promote tourism destinations and local products needs to be strengthened. This may include developing an official website, social media accounts, and mobile applications that provide comprehensive information on attractions, activities, and local MSME products.
· Local Community Empowerment
To ensure sustainability and equitable economic benefits, local communities should be empowered through training, capacity strengthening, and certification in tourism services. Community-Based Tourism (CBT) programs should be implemented to involve communities in all aspects of destination management.


Table 2. Strategy Priority Based on AHP Results
	Strategy Alternatives
	Priority Weight

	Infrastructure Improvement
	0.35

	Digital Promotion and Marketing
	0.30

	Local Community Empowerment
	0.25

	Environmental and Cultural Management
	0.10


Table 2 presents AHP results indicating priority weights for each development strategy in Kutalimbaru. Infrastructure improvement has the highest weight (0.35), indicating it is the most critical factor for supporting tourism development. Digital promotion and community empowerment also have significant weights (0.30 and 0.25), while environmental and cultural management has a smaller weight (0.10) but remains essential for ensuring destination sustainability. (The weights are correctly calculated and sum to 1.00.)
3.4 Influence of Natural and Cultural Resources on Tourism Development
The findings indicate that natural resources and cultural diversity significantly influence Kutalimbaru’s tourism attractiveness. Natural beauty—such as Puncak Merga Silima with its hill panoramas and photo spots—and Sikabung-Kabung with its river-based recreation—are primary factors drawing tourists. Cultural diversity reflected in local cuisine and handicrafts also provides unique experiences not found in nearby destinations around Medan.
However, these potentials are not yet fully managed. Limited promotion and insufficient supporting facilities restrict further growth. Therefore, integrating natural and cultural assets with development programs that enhance attractiveness and tourist satisfaction is essential.
3.5 Challenges in Tourism Management and Proposed Solutions
Key challenges in Kutalimbaru tourism management include weak coordination among stakeholders, limited human resource capacity, and low safety standards at tourism sites. Although community participation exists, its level remains limited and poorly organized. A recommended solution is to establish a community-based tourism management institution (Pokdarwis) with authority to manage tourism sites and ensure service and safety standards.
Furthermore, strengthening collaboration among local government, tourism managers, and local business actors is critical for designing more coordinated and targeted development programs. Government can serve as facilitator and regulator, while businesses and local communities act as the main executors in implementing development strategies.
3.6 Evaluation of Strategy Implementation
Based on SWOT and AHP analyses, the most critical strategies to implement are infrastructure improvement and digital promotion. Community-based tourism management should continue to be strengthened to ensure sustainability and equitable distribution of economic benefits. Regular monitoring and evaluation of strategy effectiveness are also necessary to assess long-term impacts on the economy and environmental quality in Kutalimbaru. Based on the study results and discussion, it is recommended that the Government of Deli Serdang Regency strengthen stakeholder collaboration, improve tourism infrastructure, and introduce digital technologies for marketing. Community empowerment through training and capacity building is also essential to ensure sustainability and equitable benefit distribution from tourism development. In addition, stricter environmental management should be implemented to prevent ecosystem damage from increasing tourist numbers.

4. Conclusion
This study formulates regional development strategies based on local potential in Kutalimbaru Sub-district, Deli Serdang Regency, with a focus on nature-based tourism and educational agrotourism. Findings indicate that Kutalimbaru has strong natural and cultural assets, yet destination performance is constrained by limited infrastructure, weak promotion, and low tourism human resource capacity; SWOT results highlight natural wealth and cultural diversity as key strengths, while inadequate facilities and accessibility remain major weaknesses. Using SWOT and AHP-based prioritization, the study identifies infrastructure improvement as the highest priority, followed by strengthening digital promotion and community empowerment through training and capacity building, with community-based destination management positioned as a critical pathway to sustain development and distribute benefits more fairly. Overall, coordinated, policy-aligned implementation across stakeholders is essential for positioning Kutalimbaru as a competitive and sustainable tourism destination that contributes to local economic growth and community welfare.

Recommendation
It is recommended that the Government of Deli Serdang Regency prioritize three integrated actions: (1) strengthen cross-stakeholder collaboration (government–community–private sector) to coordinate planning and implementation; (2) accelerate improvements in basic tourism infrastructure—especially access roads, parking, sanitation, and essential public facilities—to enhance visitor comfort and safety; and (3) expand digital technology use for promotion and market access through social media and simple destination/MSME marketing platforms. In parallel, community empowerment through targeted training (hospitality, guiding, safety, and digital marketing) should be implemented so local residents and MSMEs can become the main actors, ensuring tourism benefits are distributed more equitably. To safeguard sustainability, these actions should be accompanied by stricter environmental management (waste control, carrying capacity, and site maintenance standards) to prevent ecosystem degradation as visitor numbers increase.
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