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Abstract
This study aims to formulate regional development strategies based on local potential in Kutalimbaru Sub-district, Deli Serdang Regency, with a focus on nature-based tourism and educational agrotourism. Kutalimbaru, which is strategically located in North Sumatra Province, has rich natural resources and cultural diversity that can serve as key attractions for tourism development. However, this potential has not been optimally utilized due to limited infrastructure, insufficient promotion, and low human resource capacity in the tourism sector. The research applies a quantitative approach with a descriptive design, integrating SWOT (Strengths, Weaknesses, Opportunities, Threats) and AHP (Analytic Hierarchy Process) to formulate coordinated development strategies. The results indicate that infrastructure development, digital promotion, and local community empowerment through training and capacity building are the top priorities for Kutalimbaru’s development strategy. Infrastructure improvement receives the highest priority weight, followed by digital promotion and community empowerment. This study recommends that the Government of Deli Serdang Regency strengthen collaboration among government agencies, local communities, and the private sector in designing and implementing sustainable and coordinated tourism development strategies. With an appropriate strategy, Kutalimbaru has strong potential to grow into a leading tourism destination that can sustainably improve the local economy and community welfare.
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Introduction
Regional development is not merely about exploiting local potential in an ad hoc manner; it requires a structured strategic approach to ensure that resources are utilized optimally and sustainably. From the perspective of regional development planning, a regional development strategy is defined as a set of coordinated decisions and actions designed to enhance a region’s competitiveness and economic resilience over the long term. This approach involves identifying local potential, conducting competitive analysis, and anticipating opportunities and threats originating from the external environment (Badan Pusat Statistik Kabupaten Deli Serdang, 2024). In the context of globalization and decentralization, each region is expected to be independent and competitive by leveraging its local advantages. Therefore, research that emphasizes local-potential-based regional development strategies is highly relevant to provide clear direction for Kutalimbaru’s development.
Kutalimbaru Sub-district is a strategic area in Deli Serdang Regency, North Sumatra Province, with substantial potential to be developed as a tourism- and agriculture-based region. Geographically, Kutalimbaru directly borders Medan City, making it part of an essential buffer zone that supports economic and social activities in the metropolitan area. The region is endowed with natural resources—such as waterfalls, rivers, forests, and agricultural ecosystems—that can support the development of nature-based tourism destinations, including educational agrotourism. However, this potential has not been utilized optimally, and its contribution to local and regional economic growth remains relatively low (Badan Pusat Statistik Kabupaten Deli Serdang, 2024).
Along with the growing public demand for recreation and the increasing trend of nature-based tourism, Kutalimbaru has strong opportunities to become a leading destination in North Sumatra. This study focuses on three main sites: Puncak Merga Silima (PMS), Sikabung-Kabung Bathing Site (SKB), and Babarsari Natural Bathing Site (BBS), which represent hilltop panoramas as well as river- and natural-pool-based tourism. These three attractions can be developed through inclusive and sustainable local-potential-based planning strategies. The concept of sustainable tourism is increasingly relevant given Kutalimbaru’s sensitive ecosystems, which require integrated management balancing resource utilization and environmental conservation (Bagasta et al., 2021).
Despite its abundant potential, tourism development in Kutalimbaru continues to face multiple challenges. Key issues include inadequate supporting infrastructure such as access roads and public facilities, limited destination promotion, and low quality of human resources in the tourism sector. In addition, the lack of integrated planning among local government, communities, and business actors has resulted in tourism development that is fragmented and insufficiently directed (Lubis & Situmorang, 2022). Consequently, the economic and social impacts of tourism have not been evenly experienced by the local community.
A local-potential-based planning approach is needed to maximize Kutalimbaru’s strengths and opportunities. In this context, SWOT analysis is a relevant method to identify strengths and weaknesses in existing tourism potential, as well as opportunities and threats that may influence development success (Nasution & Wahyuningsih, 2021). This approach supports the formulation of appropriate strategies to enhance destination competitiveness while promoting sustainable development aligned with the Deli Serdang Regency Spatial Plan (RTRW) 2022–2044 and the Regional Medium-Term Development Plan (RPJMD) 2025–2030 (Pemerintah Kabupaten Deli Serdang, 2024). These planning documents explicitly position Kutalimbaru as part of a nature-based tourism development area oriented toward experiential tourism and education, connected to the Medan agglomeration. This indicates that Kutalimbaru’s development is important not only locally but also as part of a long-term, integrated regional development strategy.
Moreover, global trends indicate that tourism is increasingly becoming a key pillar in regional development and community welfare improvement (Perwirasari, 2020). The World Tourism Organization (UNWTO, 2023) notes that nature- and local-culture-based tourism can increase regional economic contributions by up to 30% when supported by infrastructure, promotion, and integrated management. By leveraging its natural and cultural assets, Kutalimbaru has the potential to become a competitive ecotourism center and an educational agrotourism destination at both regional and national levels, offering learning experiences related to local ecosystems and agronomy.
Tourism development in Kutalimbaru depends not only on the availability of natural attractions but also on the capacity of the local economy to provide quality products and services that enhance tourist experiences. The creative economy and local MSMEs play a crucial role in generating added value for the tourism industry (Hartanti et al., 2025). In Kutalimbaru, the presence of MSME actors around the three main attractions (PMS, SKB, and BBS) indicates economic potential that has not been fully optimized. Field observations reveal various small and medium enterprises engaged in local culinary products, handicrafts, recreational equipment rentals, homestays, and guiding services. However, integration between tourism potential and the creative economy–MSME sector remains limited to individual participation without systematic coordination, so economic benefits are not distributed evenly across local community segments (Harefa et al., 2024).
In modern tourism, culinary experiences are a key element that attracts visitors and encourages longer stays. Kutalimbaru’s local cuisine reflects the traditional wisdom of diverse ethnic groups living in the region (Karo, Batak, Malay, and Javanese), creating authentic and attractive flavor diversity. Local products such as traditional processed foods, signature beverages, locally sourced handicrafts, and leading souvenirs have strong potential to be marketed through tourism networks. If managed well through quality curation, branding, and digital marketing, culinary and handicraft products can complement tourism experiences, extend tourist stays, and create additional employment opportunities for local communities. Marpaung et al. (2025) show that integrating local culinary experiences into tour packages can increase tourist satisfaction by 25–30% and extend the average length of stay by 2–3 days.
Despite this strong potential, the development of the creative economy and MSMEs in Kutalimbaru faces several structural constraints. First, limited training and product-quality certification reduce competitiveness in the national market due to inconsistent standards. Second, weak digital promotion and limited market connectivity make local products less known beyond Kutalimbaru. Third, the absence of bundling mechanisms and formal cooperation between destination managers, culinary MSMEs, and handicraft producers causes tourism and the creative economy to develop separately without optimal synergy. Fourth, limited access to capital and production technology makes it difficult for MSMEs to scale up and improve output quality. Under these conditions, the potential for job creation and increased local revenue (PAD) through tourism–creative economy integration remains far from optimal.
To maximize this potential, a regional development approach is needed that integrates tourism, the creative economy, and MSMEs within a single planning framework. This systematic integration can be achieved by developing a tourism value chain involving destination managers, culinary MSMEs, handicraft producers, homestay operators, and tour guides. The Community-Based Tourism (CBT) model—which prioritizes local community empowerment—is highly relevant, with emphasis on strengthening MSME human resources, product standardization, integrated tour-package curation, and joint digital marketing. Perwirasari and Sukmawati (2020) report that tourism areas successfully integrating the creative economy with tourism can increase PAD by up to 35% within three years. With coordinated planning strategies, Kutalimbaru has strong opportunities to transform its three main attractions into holistic destinations offering complete tourism experiences—ranging from nature attractions and educational agrotourism to culinary experiences and authentic local shopping—while sustainably improving community welfare.

II. Research Methods
This study applies a quantitative approach using a descriptive method to analyze local potential and regional development strategies based on tourism potential in Kutalimbaru Sub-district, Deli Serdang Regency. This approach is selected to provide a comprehensive overview of strengths, weaknesses, opportunities, and threats in tourism development and to formulate integrated regional development strategies. Data collection was conducted through surveys, interviews, and document analysis, using relevant primary and secondary data.
2.1 Research Location and Period
The research was conducted in Kutalimbaru Sub-district, Deli Serdang Regency, North Sumatra Province. The site was selected due to its strong potential in nature-based tourism and educational agrotourism. The study took place in 2025, with data collection carried out from January to May 2025.
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.
3.7 Recommendations
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 aims to formulate regional development strategies based on local potential in Kutalimbaru Sub-district, Deli Serdang Regency, focusing on nature-based tourism and educational agrotourism. The results show that Kutalimbaru has significant nature tourism potential, but its management faces several challenges, including limited infrastructure, insufficient promotion, and low human resource capacity in the tourism sector. Based on the SWOT analysis, the key strengths of Kutalimbaru lie in its natural wealth and cultural diversity, while key weaknesses include the lack of supporting facilities and adequate infrastructure.
The strategies derived from SWOT and AHP prioritize infrastructure improvement as the primary intervention, followed by strengthening digital promotion and empowering local communities through training and capacity building. The analysis indicates that infrastructure improvement and digital marketing have high priority weights for enhancing tourism competitiveness in the region. Moreover, community-based tourism management is critical to ensure sustainability and a more equitable distribution of economic benefits for local communities.
Overall, this study recommends that the Government of Deli Serdang Regency strengthen collaboration among government, communities, and the private sector in designing and implementing coordinated and sustainable tourism development strategies. To achieve these objectives, supportive policies are needed for infrastructure development, digital promotion, and community training and empowerment so that Kutalimbaru can develop into a leading tourism destination with positive impacts on the local economy and community welfare.

Suggestions
Based on the study findings, it is recommended that the Government of Deli Serdang Regency accelerate the development of basic infrastructure supporting accessibility to Kutalimbaru’s main tourism sites, such as roads, parking areas, and other public facilities. These improvements will directly enhance visitor comfort and support the distribution of local products from agriculture and the creative economy. Special attention should also be given to upgrading sanitation facilities, which remain limited, to ensure tourist comfort and safety.
Next, developing a digital marketing strategy is essential to increase Kutalimbaru’s visibility and attractiveness as a tourism destination. Local government and business actors can utilize social media platforms and mobile applications to promote tourism sites and local MSME products. Integrated digital marketing can boost tourist interest and expand markets beyond the region, which may increase local revenue (PAD) and create new employment opportunities for local communities.
Finally, community empowerment through training and capacity development is crucial to strengthen active community involvement in destination management. Training programs covering hospitality skills, tour guiding, safety, and digital marketing should be introduced to prepare communities as the main actors in tourism management. With effective empowerment, community-based tourism in Kutalimbaru is expected to grow sustainably, generate more equitable economic benefits, and preserve cultural values and the natural environment.
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