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ABSTRACT 

	Arabica coffee cultivated on Lombok Island, particularly in the Sembalun area, exhibits high sensory quality and is produced within forest-based agroforestry systems, positioning it as a promising leading Non-Timber Forest Product (NTFP). However, this potential has not yet been fully realized due to limited value addition, weak supply chain integration, and insufficient institutional capacity at the farmer level. This study aims to analyze opportunities to enhance the economic value of Arabica coffee as a leading NTFP on Lombok Island using a qualitative approach. Data were collected through interviews, focus group discussions (FGDs), field observations, and document analysis, and were examined through data reduction, thematic narrative analysis, and source triangulation. The findings indicate that key opportunities for value enhancement lie in transforming Arabica coffee from a traditional agricultural commodity into a cross-sectoral forest-based product, strengthening origin-based branding, adopting locally appropriate technologies, diversifying products through circular economy approaches, developing inclusive financing schemes and collective certification, and integrating coffee development with ecotourism. The study underscores that enhancing the economic value of Arabica coffee as a leading NTFP requires a systemic approach that connects production innovation, market opportunities, institutional support, and community social dynamics to promote local livelihoods and sustainable development in forest landscapes.
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1. INTRODUCTION 

Arabica coffee originating from Lombok Island, particularly from the Sembalun area, exhibits notable advantages in terms of flavor quality, aroma, and geographical appeal, as it is cultivated in highland environments characterized by well-preserved forest ecosystems. Arabica coffee is known to require relatively low temperatures and shaded conditions to achieve optimal growth and production (Kusumaningtyas & Chofyan, 2013). Sembalun Arabica coffee has been widely recognized for its superior quality, as evidenced by physical and sensory evaluation conducted by the Indonesian Coffee and Cocoa Research Institute (Puslitloka) in 2023. The results indicated a cupping score of 82.25, classifying the coffee as excellent grade (Chandra et al., 2023). Consistent with these findings, numerous studies have demonstrated that coffee cultivated under agroforestry systems tends to exhibit higher quality attributes while simultaneously supporting environmental sustainability. Agroforestry-based coffee cultivation has been proven to maintain ecological structures and processes within forest landscapes (Hayyun et al., 2018). Therefore, Arabica coffee produced in forest-based agroforestry areas such as Sembalun can be classified as a Non-Timber Forest Product (NTFP), as it is derived from the sustainable utilization of forest areas without tree felling.
Considering its ecological advantages, superior product quality, and the presence of agroforestry systems within forest landscapes, Arabica coffee has substantial potential to be developed as a leading Non-Timber Forest Product (NTFP). These opportunities encompass multiple dimensions, including marketing strategies, certification schemes (such as Geographical Indications and organic certification), local brand strengthening, value-added product development, and the expansion of coffee-based agro-tourism. Recognition of the quality of Sembalun coffee is evidenced by its registration as a Geographical Indication, which further reinforces its identity and market value (Lomboktimurkab.go.id, 2022). Geographical Indication certification represents a form of legal protection granted to products possessing distinctive characteristics attributable to their specific geographical origin (Fuad & Latjeme, 2021). In addition, the growing ecosystem of social entrepreneurship, digital technologies, and improved access to green financing schemes creates a window of opportunity that can be leveraged by coffee farmers and small-scale enterprises to enhance product competitiveness. Empirical evidence from recent studies indicates that the allocation of green financing has a statistically significant and positive effect on the adoption of sustainable coffee practices at the farm level (Putri, 2023). These findings underscore the importance of strengthening the role of financial institutions in expanding access to and facilitating green financing mechanisms, thereby supporting the transition toward more environmentally friendly and inclusive coffee farming systems.
Nevertheless, these opportunities have not yet been fully realized due to limited strategic mapping and insufficient local capacity to respond effectively to rapidly evolving market dynamics. Many farmers continue to market their coffee primarily in the form of green beans at relatively low prices, while value addition through processed and derivative products remains limited. Low levels of market literacy and access to capital, along with the lack of an integrated upstream–downstream supply chain, further constrain the development of coffee-based economic activities as Non-Timber Forest Products (NTFPs). This study aims to analyze a range of opportunities that can be leveraged to enhance the economic value of Arabica coffee as a leading NTFP on Lombok Island. The analysis addresses the transformation of coffee from a traditional agricultural commodity into a cross-sectoral product embedded within forest-based ecosystems, as well as its interactions with market dynamics, local technological innovation, product diversification, and potential integration with the ecotourism sector. In addition, the study explores opportunities related to sustainable financing mechanisms, collective certification schemes, and the strengthening of farmer community institutions. Through this approach, the study seeks to produce a realistic and actionable opportunity map for the development of Arabica coffee as an NTFP capable of improving community livelihoods and reinforcing sustainable development in forested landscapes. 

2. material and methods 

This study was conducted in several Arabica coffee production centers on Lombok Island that exhibit significant potential for agroforestry development. Data were collected through general interviews, in-depth interviews with key informants, document review, field observations, and focus group discussions (FGDs). The variables examined included opportunities, potentials, strategies, and challenges related to enhancing the economic value of Arabica coffee as a Non-Timber Forest Product (NTFP). The data were analyzed qualitatively through successive stages of data reduction, narrative data presentation supported by thematic quotations, and conclusion drawing based on the triangulation of data sources and research methods. 

3. results and discussion

3.1. Transformation of Arabica Coffee from a Traditional Commodity into a Leading NTFP  
Arabica coffee cultivated in the Sajang area of Sembalun District reflects a transition from a household-based traditional farming system toward a community-based economy integrated with sustainability principles, particularly in maintaining the balance of forest ecosystems. This transition is evident in the implementation of Arabica coffee–based eco-farming systems on the drylands of Sembalun, which demonstrate relatively strong sustainability performance across ecological, economic, social, institutional, and technological dimensions (Pradita et al., 2024). In line with this sustainability-oriented approach, the concept of Non-Timber Forest Products (NTFPs) in modern forestry has also expanded. It is no longer limited to extractive products such as rattan, honey, or resin, but now includes high-value commodities such as coffee cultivated within agroforestry systems. Coffee plants are recognized as a form of NTFP with considerable economic value, as reflected in their market prices and growing demand (Wijayanti, 2021).
The potential of Arabica coffee as a leading Non-Timber Forest Product (NTFP) lies in its cross-sectoral position: it is agricultural in nature, embedded within forest-based ecosystems, and possesses market value that extends into the creative industries and tourism sectors. Unlike conventional NTFPs, which are often perceived as having relatively low economic value and being confined to local consumption, Arabica coffee offers opportunities to be positioned within a green economy framework with an export-oriented outlook. This is primarily because it meets global market demands for products that are sustainable, traceable, and supportive of local community empowerment. Accordingly, the initial step in analyzing opportunities to enhance the economic value of Arabica coffee as an NTFP requires a broadening of perspective, in which NTFPs are not viewed merely as an administrative category, but rather as an integrative platform that connects natural resource potential, village-level institutional capacity, technological utilization, and market access.
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Figure 1. Transformation Pathway from Agricultural Commodity to Leading NTFP
This figure 1, illustrates a structured transformation pathway through which Arabica coffee evolves from a traditional agricultural commodity into a leading Non-Timber Forest Product (NTFP). The process begins with household-based farming systems characterized by raw material orientation and low value addition. The second stage emphasizes ecological embedding through forest-based agroforestry systems that promote shaded cultivation and ecosystem protection. Value enhancement is further achieved through production innovation, post-harvest technology, and product diversification. Institutional strengthening, including cooperative development, collective certification, and access to inclusive financing, plays a critical role in supporting this transition. Market integration is realized through origin-based branding, access to specialty and premium markets, and linkages with ecotourism. Ultimately, these interconnected stages culminate in the establishment of Arabica coffee as a leading NTFP with cross-sectoral economic relevance, improved local livelihoods, and contributions to sustainable forest management.
3.2. Shifts in Global Consumption Patterns and Opportunities for Locality-Based Product Branding 
Global trends in coffee consumption, particularly in the specialty coffee segment, have undergone a notable paradigm shift. Consumers no longer assess coffee solely on the basis of the physical quality of the beans; rather, increasing attention is given to the narratives surrounding the product, sustainability practices, and the ethical values embedded in the production process. This shift is reflected in the growing body of literature that emphasizes consumer perspectives within sustainable coffee supply chains (Pascucci, 2024). Coffee cultivated under shaded conditions, utilizing organic fertilizers, and harvested selectively from forested landscapes offers substantial added value, especially in international markets that are highly sensitive to environmental concerns and issues of social justice.
In this context, Lombok Arabica coffee possesses strong narrative and ecological advantages. The cultivation sites located within the mountainous forest landscapes of the Rinjani area, the use of natural manure-based fertilizers, and manual pruning techniques collectively contribute to distinctive flavor profiles while simultaneously providing a solid foundation for origin-based branding strategies. The existence of the Geographical Indication (GI) “Sembalun Arabica Coffee” represents an important initial asset; however, its potential has not yet been fully leveraged. 
Opportunities to enhance economic value through branding may be pursued through the following strategies: 
1. Strengthening local narratives that highlight cultural heritage, landscape characteristics, and sustainable farming practices; 
2. Developing professional product design and packaging that target middle- to high-end market segments; 
3. Utilizing digital technologies to establish a strong digital footprint and increase product visibility. 

3.3. Opportunities for the Consolidation of Local Knowledge and Innovation in Production Processes  
[bookmark: _Hlk219100472]At the cultivation and post-harvest stages, opportunities to enhance economic value lie in aligning long-established local knowledge with appropriate technologies that can be readily adopted and adapted by farmers. One example is the paying system pruning method, an intensive pruning technique in which the plant canopy is shaped to resemble an umbrella. This method has begun to be implemented by some farmers and has proven effective in increasing coffee cherry yields, as it allows for more uniform light penetration and improved air circulation within the plant canopy. To promote wider adoption of this technique, the development of educational demonstration plots supported by hands-on field training is required, enabling technical knowledge to be translated into practical applications by farmers. This approach is consistent with the findings of Yunusa et al. (2018), who emphasize that systematic canopy management is a critical component in optimizing the productivity of coffee production systems, both in terms of economic efficiency and environmental sustainability.At the post-harvest stage, substantial opportunities emerge through the diversification of fermentation methods. Farmers in the Sajang area are currently familiar with fully washed, honey, and even experimental fermentation techniques such as carbonic maceration. However, due to limitations in equipment, processing space, and quality control, the outcomes remain inconsistent. Consequently, the introduction of simple technological interventions such as the construction of greenhouse dryers, multi-tier drying racks, or sealed fermentation chambers should be prioritized to ensure quality stability. Fermentation represents a critical phase in post-harvest processing, as it plays a pivotal role in shaping the final characteristics of coffee beans (Lidya et al., 2024).
Technology adoption does not necessarily rely on advanced or sophisticated equipment. Research conducted in Lampung indicates that farmers are more likely to adopt technologies grounded in local wisdom and simplicity such as self-made moisture content measuring tools or visual sorting methods because they are compatible with existing practices, easy to trial, and aligned with local habits (Zahara, 2024). Innovations based on locally available resources, including multi-tier bamboo dryers, simple moisture meters, and visual grading techniques, can also generate significant impacts on product quality and economic value. The key to successful innovation lies in ensuring that technological development and adoption occur within a participatory, collaborative, and cost-effective framework.
3.4. Opportunities for Product Diversification and Community-Based Business Models  
Beyond the marketing of coffee in the form of green or roasted beans, additional opportunities to enhance economic value arise from the development of derivative products through a circular economy approach. The circular economy offers a new paradigm in which waste is no longer perceived as material to be discarded, but rather as a resource with economic value that can be reintegrated into production cycles (Oktavilia et al., 2024). Products such as coffee-based soap, coffee-infused perfume, cascara tea (derived from coffee cherry husks), and liquid organic fertilizer produced from fermentation residues represent innovations that have already been introduced; however, they have yet to be fully internalized within farmers’ business models.
Findings from the focus group discussions (FGDs) indicate that training on derivative product development has been conducted; however, the sustainability of these initiatives remains limited due to several factors, including perceptions of procedural complexity and minimal short-term economic returns. From an opportunity-oriented perspective, however, product diversification can serve as an effective entry point for empowering vulnerable groups, particularly women and rural youth.
These initiatives could be revitalized through the following measures: 
· Establishing shared processing units at the village or cooperative level; 
· Implementing simplified production processes based on locally available tools; and 
· Providing pilot markets through village-owned enterprises (BUMDes), local festivals, or digital platforms. 
Another promising opportunity lies in integrating coffee-derived products with local tourism. Sajang coffee can be positioned not merely as a beverage, but as an experiential product, for example through educational tours on coffee-based soap production, coffee grinding workshops, or the marketing of NTFP-based souvenir packages.
3.5. Opportunities for Inclusive Financing Schemes and Collective Certification
One of the major constraints in enhancing the economic value of Lombok Arabica coffee is the absence of organic certification at the farm level, despite the fact that most farmers already apply cultivation practices that are largely consistent with organic principles. This condition indicates substantial potential for the development of collective certification schemes based on cooperatives or Non-Timber Forest Product (NTFP) farmer groups, which are generally more cost- and administratively efficient than individual certification. Organic certification serves not only as a form of quality legitimacy, but also as a strategic instrument for accessing premium domestic and export markets, where consumers are typically willing to pay higher prices for products that meet sustainability standards (Herminingsih et al., 2023).
As a concrete step forward, financial support can be strategically channeled through the integration of local government programs with grassroots institutions, including collaborations with non-governmental organizations, universities, and private-sector partners. Such partnerships can provide technical assistance and continuous education, ensuring that the certification process becomes an integral component of a broader system aimed at sustainably enhancing the quality and competitiveness of Lombok Arabica coffee, rather than a mere administrative formality.
3.6. Opportunities for Integration with Ecotourism and Place-Based Marketing  
The integration of Lombok Arabica coffee with the tourism sector represents a significant opportunity that has not yet been systematically developed. Sembalun serves as the main gateway for Mount Rinjani trekking activities and attracts thousands of visitors annually. Despite this potential, no formal mechanisms currently exist to link local coffee products with tourism-related consumption.
An integrative strategy may be initiated through several measures, including: 
· the development of coffee trails within Sajang coffee plantations; 
· the institutionalization of local coffee consumption at government-sponsored events; 
· the incorporation of educational coffee tours into Rinjani tourism packages; 
· the organization of annual village-based coffee festivals; 
· the placement of local coffee products in hotels, trekking basecamps, and rest areas; and 
· the inclusion of coffee products in officially branded regional souvenir packages, which could serve as an entry point for more sustainable market opportunities.
Within the context of social forestry, Arabica coffee occupies a strategic position as a leading commodity capable of strengthening multiple land-use systems, increasing household income, and maintaining ecosystem functions. This requires a coherent policy framework that integrates forestry, agriculture, micro- and small-scale enterprises, and tourism programs, ensuring that Arabica coffee effectively serves as a key economic driver of leading Non-Timber Forest Products (NTFPs). 
Enhancing the economic value of Arabica coffee as a leading NTFP on Lombok Island does not depend solely on the identification of physical or technical potential. Rather, it requires a systemic analysis of market opportunities, production innovation, institutional support, and community social dynamics. Strengthening the role of coffee as a leading NTFP must therefore be accompanied by the development of an integrated value ecosystem that connects upstream and downstream actors through context-specific interventions aligned with local conditions.
4. Conclusion

Arabica coffee cultivated in forest-based agroforestry systems on Lombok Island, particularly in Sembalun, has strong potential to be developed as a leading Non-Timber Forest Product (NTFP). The enhancement of its economic value requires a systemic approach that integrates production innovation, origin-based branding, product diversification, inclusive financing, and institutional strengthening. In addition, the integration of Arabica coffee with ecotourism and place-based marketing offers significant opportunities to expand value creation. An integrated value ecosystem linking upstream and downstream actors is therefore essential to promote sustainable livelihoods while maintaining forest ecosystem functions. 
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