


Strategic Development of Commodity-Based Economic Zones: A Case Study of Bebesen District, Central Aceh, Indonesia


Abstract
Bebesen District (Central Aceh Regency) has strong potential in horticulture and Gayo Arabica coffee, yet development is constrained by fluctuating productivity, technological gaps, and unstable market access. This study identifies leading commodities, classifies Bebesen’s sectoral position, and formulates actionable development pathways grounded in local economic strengths. A convergent mixed-methods design integrates quantitative diagnostics—Location Quotient (LQ), Klassen Typology, and quantitative SWOT—using 2019–2023 statistics from the Central Bureau of Statistics, with qualitative evidence from semi-structured interviews and a focused group discussion with farmers, traders, cooperatives, and local agencies. Results show five horticultural commodities—potatoes, cabbage, cauliflower, spring onions, and shallots—have LQ>1, confirming base-sector status, while Gayo Arabica coffee exhibits declining productivity and is currently non-base. Klassen Typology places Bebesen in Quadrant I (advanced and fast-growing). Qualitative findings illuminate input bottlenecks, post-harvest losses, price-transmission frictions, and certification/market-linkage gaps that condition feasibility. Synthesizing both strands, the preferred strategy is an aggressive (SO) path emphasizing downstream integration for horticulture (storage, grading, processing), digital transformation of marketing, targeted revitalization of Gayo coffee, and selective agrotourism models. The integrated framework enhances value chains, strengthens regional branding, and positions Bebesen as a resilient, competitive commodity-based growth hub at regional and national scales.
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I. INTRODUCTION
Regional development remains a pivotal component in achieving national economic equity and sustainability. As decentralized governance gains momentum in developing countries, local governments are increasingly tasked with formulating growth strategies that align with their unique resource profiles (Tarigan, 2005). In this context, place-based planning grounded in local comparative advantage has emerged as a dominant paradigm in regional development discourse. This approach emphasizes endogenous growth strategies tailored to local assets, institutions, and market dynamics (Rodríguez-Pose, 2013).
One such strategy gaining traction is the development of commodity-based economic zones, which leverage regionally dominant agricultural or industrial outputs. These zones serve as growth nodes that stimulate peripheral development through sectoral clustering and backward-forward linkages (Porter, 1990). The identification and strategic positioning of leading commodities, therefore, become central to spatial economic transformation in rural regions (Anwar & Rustiadi, 2000). However, such efforts often encounter structural constraints including market volatility, limited technology transfer, and institutional fragmentation (World Bank, 2021).
In Indonesia, commodity-based planning has been embedded within national and subnational development frameworks. Regulations such as Qanun No. 9/2009 in Aceh Tengah explicitly promote leveraging local agricultural assets to drive regional growth and call for integrating spatial planning, environmental sustainability, and agricultural revitalization. Yet, implementation at the district level often lacks strategic coherence due to limited empirical diagnostics and fragmented data as arga abdi rafiud darajat lubis research (Lubis, 2024). Aligning with this gap, evidence from Angkola Sangkunur (South Tapanuli) shows that strengthening technical cultivation practices and institutional arrangements significantly enhances rural development, whereas legal and environmental measures, though positive, are not yet statistically decisive, and labor-related adjustments can impose short-run costs (Lubis, 2024). These results suggest that commodity-based plans should prioritize capacity building in agronomic practices and local governance—while progressively improving legal, environmental, and labor frameworks—supported by better data systems to ensure coherent, evidence-led implementation.
Kecamatan Bebesen (Bebesen District), located in Central Aceh, exemplifies a rural zone with latent economic potential. As part of the Gayo Highlands, Bebesen benefits from fertile soils, favorable agro-climatic conditions, and a strong tradition in highland agriculture—particularly horticulture and Arabica coffee (Zaputra & Romano, 2013). The district also holds demographic and geographic advantages, including high population density and proximity to the district capital, Takengon. Despite these strengths, development remains hampered by uneven productivity, declining coffee yields, and underutilized post-harvest infrastructure (BPS Aceh Tengah, 2023).
The prominence of Gayo Arabica coffee in Bebesen’s economy is historically significant. Recognized for its distinct flavor profile and awarded geographical indication (GI) status, Gayo coffee has become both a cultural identity and an economic mainstay in Central Aceh.  However, recent data suggests that coffee productivity in Bebesen has been declining due to aging trees, climate variability, and shifting labor dynamics. This decline underscores the need to reassess commodity prioritization and diversify economic strategies.
Alongside coffee, Bebesen is emerging as a center for highland horticulture, producing vegetables such as potatoes, cabbage, and shallots. Several of these commodities now exhibit superior Location Quotient (LQ) values, indicating their role as base sectors in the regional economy. Yet, the potential of these commodities remains untapped due to low levels of value-added processing and limited access to national distribution channels (Nurlina et al., 2023). This situation calls for integrated downstream strategies such as cold storage, packaging, and digital marketing systems.
Theoretical frameworks such as the economic base theory and Klassen typology offer valuable tools for evaluating sectoral performance and regional competitiveness. The economic base theory posits that regional growth is driven by export-oriented sectors, which in turn stimulate local services through multiplier effects (Hoyt, 1954). Klassen’s typology, meanwhile, categorizes sectors based on their relative growth and contribution, allowing planners to prioritize interventions (Sjafrizal, 2012). When combined with SWOT analysis, these tools enable the formulation of empirically grounded and context-specific development strategies.
This study seeks to apply a comprehensive analytical framework to assess the strategic potential of Bebesen’s leading commodities. By employing Location Quotient (LQ), Klassen Typology, and SWOT analysis, the research aims to generate evidence-based insights for spatial-economic planning. The integration of quantitative data with qualitative stakeholder input provides a holistic view of both market dynamics and institutional readiness (Creswell & Plano Clark, 2018). This approach ensures that proposed strategies are both technically sound and socially viable.
The broader aim of this study is to reposition Bebesen not only as a production hub but as a fully integrated commodity-based economic zone. Through targeted interventions in value chains, market access, and institutional coordination, Bebesen has the potential to become a regional growth pole with national competitiveness. The findings are expected to inform policy at the district level and provide replicable models for other rural areas in Indonesia. Ultimately, this research contributes to the growing literature on rural transformation through place-based and commodity-centered development approaches (Alfi, 2024).

II. METHODS
This study employs a convergent mixed-methods approach, combining quantitative economic analysis with qualitative stakeholder insights to formulate a strategic development framework for Bebesen District. The integration of statistical data and contextual narratives ensures that findings reflect both macroeconomic trends and localized realities, as suggested by Creswell and Plano Clark (2018). The methodology is designed to not only identify priority commodities but also to examine their development potential within a dynamic spatial-economic system.
2.1 Research Location and Context
This study employs a convergent mixed-methods design (Creswell & Plano Clark, 2018): quantitative and qualitative strands are conducted in parallel, analyzed separately, and then integrated to produce meta-inferences and a strategic development framework for Kecamatan Bebesan. The quantitative strand identifies priority commodities and development trajectories using secondary statistics; the qualitative strand interrogates feasibility, risks, and enabling conditions via stakeholder perspectives. Integration is achieved through side-by-side joint displays and decision rules that reconcile convergent or divergent evidence.
2. Data Sources
The study draws upon both primary and secondary data.
· Primary data were collected through semi-structured interviews with local stakeholders, including farmers, cooperatives, government officials, and agribusiness actors. The interviews aimed to uncover perceptions regarding key constraints, development opportunities, and policy effectiveness.
· Secondary data were sourced from the Central Bureau of Statistics (BPS) Aceh Tengah, covering the years 2019 to 2023, and include datasets on commodity production, land area, labor force, and Gross Regional Domestic Product (GRDP).
Purposive sampling was used to select 100 respondents, ensuring representation from both institutional actors and community members. The Slovin formula was applied to determine the minimum sample size with a confidence level of 90% and a margin of error of 10% (Koentjaraningrat, 1987).
2.3 Analytical Techniques
The study integrates three main analytical tools to evaluate the district's economic structure and formulate a development strategy:
a. Location Quotient (LQ)
LQ analysis measures the relative specialization of a sector or commodity in Bebesen compared to the larger Central Aceh economy.
The LQ formula is as follows:


Where:
· Pi ​ = GRDP of sector i in Bebesen
· Pt ​ = Total GRDP of Bebesen
· Bi ​ = GRDP of sector i in Central Aceh
· Bt ​ = Total GRDP of Central Aceh
An LQ > 1 indicates that the commodity is a basic sector that produces surplus output for export beyond the region (Bendavid-Val, 1991). LQ was applied both at the sectoral level (e.g., agriculture vs. manufacturing) and at the commodity level (e.g., shallots, potatoes, coffee).
b. Klassen Typology
Klassen Typology was used to classify the district's economy into four quadrants based on sectoral growth rate and contribution to GRDP (Lapsley, 1967):
· Quadrant I: Advanced and fast-growing (high growth, high contribution)
· Quadrant II: Advanced but stagnant
· Quadrant III: Rapidly growing but underdeveloped
· Quadrant IV: Underdeveloped and lagging
This classification helped position Bebesen within the regional economic landscape and identify leverage points for targeted intervention (Sjafrizal, 2008).
c. SWOT Analysis (Quantitative)
The final stage involved quantifying internal and external factors using the SWOT Matrix approach. This included:
· Strengths and Weaknesses (internal factors): e.g., infrastructure, human capital, institutional support
· Opportunities and Threats (external factors): e.g., market access, regulatory changes, climate risks
Each factor was rated by stakeholders using weighted scores (from 1 to 5), and IFAS-EFAS matrices were constructed to calculate the optimal strategic quadrant (Rangkuti, 2015). This enabled the selection of SO, WO, ST, or WT strategies.
4. Triangulation and Validity
To ensure validity and reliability, data triangulation was applied by cross-referencing LQ and Klassen results with field observations and stakeholder responses. This methodological triangulation strengthens the credibility of both empirical and perceptual findings (Denzin & Lincoln, 2011). All data collection tools, including questionnaires and interview guides, underwent pre-testing for consistency and clarity.
III. RESULT AND DISCUSSION
3.1 Sectoral Contribution and Economic Structure of Bebesen
The economic structure of Bebesen District has demonstrated consistent growth over the 2019–2023 period, as reflected in the increase of total Gross Regional Domestic Product (GRDP) from Rp 1,080.95 billion in 2019 to Rp 1,222.72 billion in 2023.
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Figure 1. Bebesen District
During the same period, the agricultural sector grew from Rp 379.59 billion to Rp 512.46 billion, representing a 35.0% growth rate, significantly outpacing overall GRDP growth of 13.1%. This trend indicates a strengthening role of agriculture in the local economy, particularly in horticultural production, and supports the designation of Bebesen as an agriculturally driven zone.
Despite a brief stagnation in 2020 due to pandemic-related disruptions, both total and agricultural GRDP rebounded in subsequent years. The relative increase in the agriculture sector’s share of GRDP suggests not only quantitative expansion but also a sectoral shift in local economic dependence. This aligns with theories of rural transformation that emphasize the strategic prioritization of base sectors to stimulate endogenous growth.

3.2 Identification of Leading Commodities via Location Quotient (LQ)
The strategic role of agricultural commodities in Bebesen’s local economy, a longitudinal Location Quotient (LQ) analysis was conducted for the years 2019 to 2023. The LQ method quantifies the relative specialization of each commodity by comparing its contribution to the local economy with that of the broader region. Commodities with an LQ value greater than 1 are considered basic sectors, indicating that they produce beyond local demand and thus contribute to external market supply.
Table 1. Leading Commodities in Bebesen Based on LQ (2019–2023)
	Commodity
	2019
	2020
	2021
	2022
	2023
	Status

	Shallot
	0.00
	0.13
	0.00
	1.82
	1.35
	Base (2022–2023)

	Curly Chili
	0.34
	0.21
	0.12
	0.10
	0.09
	Non-Base

	Bird’s Eye Chili
	0.46
	0.72
	1.52
	0.72
	0.33
	Base (2021)

	Potato
	11.69
	3.61
	1.04
	18.82
	12.96
	Flagship Base

	Cabbage
	18.28
	8.41
	0.00
	16.40
	13.47
	Flagship Base

	Tomato
	0.16
	0.00
	0.00
	3.48
	1.46
	Base (2022–2023)

	Spring Onion
	7.95
	4.69
	2.19
	6.71
	5.10
	Flagship Base

	Cauliflower
	0.00
	2.31
	6.70
	22.75
	14.44
	Flagship Base


Source: Data Processed from BPS Aceh Tengah, 2025

The five-year LQ trend reveals several important dynamics in Bebesen’s agricultural sector:
1. Stable Flagship Commodities:
· Potato, cabbage, spring onion, and cauliflower consistently exhibit high LQ values (>2 in most years), confirming their status as flagship base commodities.
· These commodities have outperformed others in both production volume and market orientation, benefiting from agro-ecological suitability and established farmer expertise.
2. Emerging Base Commodities:
· Shallot and tomato transitioned into base commodities only in the last two years (2022–2023). Their recent emergence indicates a possible diversification of production systems and successful crop rotation strategies.
· These commodities require further support in terms of post-harvest handling, storage, and market integration to sustain their base status.
3. Volatile Commodities:
· Bird’s eye chili (cabai rawit) was only a base commodity in 2021 (LQ = 1.52) but declined afterward.
· Curly chili (cabai keriting) remained consistently non-base across all years, suggesting low comparative advantage and possibly high local consumption that limits export potential.
4. Declining Strategic Role of Arabica Coffee:
· While not included in the table above, earlier analysis revealed that Gayo Arabica coffee's LQ value is 0.66, placing it below the base threshold. This supports the argument that Bebesen’s economic base is shifting away from traditional coffee toward high-value horticulture.

3. Growth Classification via Klassen Typology
Tthe development trajectory of Bebesen’s agricultural sector, a Klassen Typology analysis was conducted by comparing its sectoral growth rate and contribution against that of Central Aceh Regency over the period 2019–2023. This framework enables the classification of economic sectors into four quadrants based on performance:
· Quadrant I: Advanced and fast-growing
· Quadrant II: Advanced but pressured
· Quadrant III: Developing but lagging
· Quadrant IV: Underdeveloped and stagnant
 

Table2. Klassen Typology Analysis for Bebesen Subdistrict (2019–2023)
	Year
	GRDP Bebesen (Yi)
	Growth Yi (%)
	GRDP Central Aceh (Y)
	Growth Y (%)
	Contribution ri (%)
	Contribution r (%)
	Klassen Position

	2019
	1,080.95
	–
	5,836.85
	–
	35.1
	42.4
	–

	2020
	1,068.22
	-1.17
	5,767.95
	-1.18
	42.4
	42.5
	Quadrant II (Advanced but Pressured)

	2021
	1,103.44
	+3.30
	5,958.12
	+3.30
	41.7
	41.0
	Transitional/Neutral

	2022
	1,157.99
	+4.94
	6,252.07
	+4.93
	41.2
	41.2
	Quadrant I (Advanced and Fast-Growing)

	2023
	1,222.72
	+5.59
	6,602.15
	+5.61
	41.9
	41.8
	Quadrant I (Advanced and Fast-Growing)


Source: Processed from BPS Aceh Tengah (2019–2023)
· 2020 → Quadrant II
Although Bebesen maintained a higher contribution (ri > r) to regional GRDP, its growth rate slightly lagged behind Central Aceh due to pandemic-related market disruptions, reduced mobility, and commodity price volatility. This reflects a mature sector under short-term stress, aligning with national agricultural stagnation trends during COVID-19. 
· 2021 → Neutral/Transitional
Sectoral growth in Bebesen and Central Aceh were identical (3.30%), with Bebesen maintaining a marginally higher contribution. This marks a transitional recovery phase, driven by increased investment in horticultural production and improved weather conditions.
· 2022–2023 → Quadrant I (Advanced and Fast-Growing)
Bebesen entered a high-performance trajectory, with both growth and contribution rates exceeding or matching regional averages. This elevation is attributable to:

3.4 Strategic Direction from SWOT Analysis
The SWOT analysis provides a comprehensive framework to assess the strategic position of Bebesen Subdistrict in developing its agricultural economy, particularly in high-value horticulture. The method captures internal capabilities (Strengths and Weaknesses) and external conditions (Opportunities and Threats) that influence policy and investment decisions.
To move beyond descriptive analysis, this study applies a quantitative SWOT framework using the Internal Factor Analysis Summary (IFAS) and External Factor Analysis Summary (EFAS) matrices. These matrices help prioritize factors based on weight (relative importance) and rating (impact level), culminating in an aggregate score that informs strategic positioning.

3.4.1 Internal Factor Analysis Summary (IFAS)
The IFAS matrix reflects Bebesen’s strengths and weaknesses as a function of its internal agricultural and economic landscape.
Table 3. Internal Factor Analysis Summary (IFAS) of Bebesen Subdistrict
	Internal Factors
	Weight
	Rating
	Score

	Strengths
	
	
	

	High productivity of horticultural commodities
	0.15
	4
	0.60

	Variety of flagship crops and regional market fit
	0.12
	4
	0.48

	Fertile agroclimatic conditions
	0.10
	3
	0.30

	Gayo cultural value and tourism synergy
	0.08
	3
	0.24

	Subtotal Strengths
	0.45
	
	1.62

	Weaknesses
	
	
	

	Limited post-harvest infrastructure
	0.15
	2
	0.30

	Inadequate access to finance
	0.12
	2
	0.24

	Traditional farming practices
	0.10
	2
	0.20

	Weak farmer institutions
	0.08
	2
	0.16

	Subtotal Weaknesses
	0.45
	
	0.90

	Total IFAS Score
	1.00
	
	2.52


The total IFAS score of 2.52 suggests that strengths significantly outweigh weaknesses, indicating strong internal capability to pursue aggressive development strategies.

3.4.2 External Factor Analysis Summary (EFAS)
The EFAS matrix captures external dynamics influencing horticultural advancement, including market trends, policy support, and potential threats.
Table 4. External Factor Analysis Summary (EFAS) of Bebesen Subdistrict
	External Factors
	Weight
	Rating
	Score

	Opportunities
	
	
	

	Growth in national and export market demand
	0.15
	4
	0.60

	Government policy support and incentives
	0.12
	4
	0.48

	Cultural-based agrotourism potential
	0.10
	3
	0.30

	Digital agriculture and e-commerce integration
	0.08
	3
	0.24

	Subtotal Opportunities
	0.45
	
	1.62

	Threats
	
	
	

	Regional competition
	0.15
	2
	0.30

	Climate-induced risks and production shocks
	0.12
	2
	0.24

	Market volatility and supply instability
	0.10
	2
	0.20

	Weak commodity protection policy
	0.08
	2
	0.16

	Subtotal Threats
	0.45
	
	0.90

	Total EFAS Score
	1.00
	
	2.52


The EFAS score of 2.52 reinforces that external opportunities exceed threats, providing a fertile environment for policy innovation and private investment.

3.4.3 SWOT Matrix Positioning: Aggressive Strategy (Quadrant I)
With IFAS = 2.52 and EFAS = 2.52, Bebesen falls into Quadrant I of the SWOT matrix. This quadrant is characterized by a strong internal position coupled with favorable external conditions, justifying the adoption of aggressive, opportunity-driven strategies. Based on the SWOT matrix and stakeholder inputs, the following strategies are proposed:
Table 5. Aggressive Strategy Formulation for Bebesen
	Strategic Priority
	Description

	1. Strengthen Value Chain Integration
	Develop local processing industries (e.g., potato chips, cabbage pickles), expand cold storage.

	2. Enhance Digital Market Access
	Promote e-commerce, Gayo branding, and social media marketing; train youth as agro-digital agents.

	3. Develop Agrotourism Synergies
	Link farms to tourism (e.g., harvest tours, local food products), promote Gayo culture.

	4. Revitalize Arabica Coffee Sector
	Provide improved seeds, support post-harvest processing, enhance product storytelling & GI labeling.



These strategies leverage Bebesen’s agroecological advantage, flagship commodities, and cultural assets to expand regional competitiveness in Aceh Tengah and beyond. The results of this study hold several implications for local development planning. First, policy must move beyond generic agricultural promotion and target value chain upgrading for specific commodities. This includes incentives for cold-chain infrastructure, packaging innovation, and farm-to-market logistics. Second, capacity building programs are needed to improve farmers' technical skills and entrepreneurial readiness, especially in digital tools and cooperative models (World Bank, 2021).
Third, local government must play a coordinating role in aligning stakeholders—farmers, processors, cooperatives, and financial institutions—through an institutionalized cluster development model. This aligns with the concept of territorial competitiveness, which links sectoral growth to spatial planning and governance effectiveness (Rodríguez-Pose, 2013).
Finally, integrating agriculture with non-agricultural rural sectors such as tourism and creative industries could serve as a buffer against commodity price volatility, thus ensuring income diversification and rural resilience.
4. CONCLUSION AND RECOMMENDATIONS
Conclusion
This study has examined the strategic development potential of Bebesen District through a comprehensive analysis of its agricultural economy, focusing on leading commodities and sectoral dynamics. The findings reveal that five horticultural commodities—potatoes, cabbage, cauliflower, spring onions, and shallots—possess high localization advantages and qualify as economic base sectors, as indicated by their LQ values exceeding 1. In contrast, Gayo Arabica coffee, despite its cultural and historical significance, has declined in productivity and competitiveness, falling below the economic base threshold.
Through Klassen Typology, Bebesen is classified as an advanced and rapidly growing region, reaffirming its strategic role in regional economic development. The SWOT analysis further substantiates this potential by placing Bebesen in an aggressive strategic quadrant, enabling a proactive approach that capitalizes on internal strengths and external opportunities. The recommended development trajectory includes downstream integration, digitalization of agricultural marketing, agrotourism development, and the revitalization of coffee plantations.
Collectively, these findings highlight the importance of evidence-based, commodity-centered planning in advancing rural economic resilience. The integration of quantitative economic tools with stakeholder insights offers a robust model for sub-regional planning that aligns with both market realities and local aspirations.

Recommendations
1. Policy and Institutional Interventions
· The local government should prioritize infrastructure investment in post-harvest processing, cold storage, and logistics systems for horticultural commodities.
· Establish a commodity cluster governance model, involving farmer cooperatives, local enterprises, and research institutions to ensure coordinated and sustainable value chain development.
· Enforce policies that protect and enhance the Geographical Indication (GI) status of Gayo Arabica coffee through replanting programs, soil rehabilitation, and quality assurance mechanisms.
2. Digital and Market Integration
· Promote digital literacy among farmers and cooperatives to improve market access through e-commerce, product traceability, and direct-to-consumer models.
· Collaborate with fintech platforms to expand access to digital financial services for smallholder farmers and agri-entrepreneurs.
3. Agrotourism and Territorial Branding
· Integrate agricultural production zones with rural tourism circuits, supported by promotional campaigns emphasizing organic farming, local cuisine, and traditional Gayo culture.
· Develop a “Bebesen Agro-Tourism” brand to differentiate the district in national and regional markets.
4. Research and Monitoring
· Future studies should adopt longitudinal approaches to monitor the effectiveness of implemented strategies and assess evolving commodity dynamics.
· Encourage collaboration between universities, local governments, and international development partners to pilot innovation-based rural development models.
The strategic transformation of Bebesen into a commodity-driven economic zone not only aligns with regional development mandates but also presents a scalable model for rural revitalization in other agrarian regions of Indonesia.
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