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ABSTRACT








This study examines a cassava chips MSME in Gunung Sindur to identify the business model innovation gap between pure product orientation and service integration, as well as to formulate a realistic Product–Service System (PSS) configuration to enhance competitiveness. Using a qualitative-case study approach, data were collected through in-depth interviews with the owner, field observations, and structured questionnaires, and then analyzed using a PSS matrix to determine the existing position and potential for service development. The results show that the business is still operating as a pure product, but the owner wants to add services such as delivery, consignment sales, and a mini-marketplace. Among the alternatives evaluated, Product Pooling emerged as the most feasible option because it can add value and expand market reach without requiring significant investment; meanwhile, delivery services and a pay-per-unit scheme are not yet feasible due to limited resources and infrastructure. These findings provide a practical basis for developing PSS strategies for local food MSMEs by emphasizing collaboration among players and enhancing service capabilities.
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[bookmark: _xb6ogn5sv11l]INTRODUCTION
Micro, Small, and Medium Enterprises (MSMEs) play a strategic role in Indonesia's economy because they are able to absorb most of the workforce and make a significant contribution to the national Gross Domestic Product (GDP) (Arifa et al., 2025). According to data from the Ministry of Cooperatives and SMEs as well as the Central Statistics Agency, MSMEs contribute around 61% to the national GDP and absorb nearly 97% of the workforce in Indonesia, making them a key sector driving the economy and creating employment (Yolanda, 2024). The significant contribution shows that MSMEs are an important foundation in maintaining the country's economic stability and growth. However, according to Herdiani (2025), MSMEs today face increasingly complex challenges along with changes in consumer behavior and growing global competition. Modern consumers tend to be more selective, demanding products that are not only of high quality but also practical and have added value. Therefore, innovation becomes the key for MSMEs to create unique and value-added products or services, enabling them to compete in the market (Andy Endra Krisna, 2024).
In response to this challenge, a more specific study is needed on the MSME sector, which has great potential but still faces obstacles in business innovation. One sector that is interesting to study is the snack food industry, such as MSMEs located in Gunung Sindur District, Bogor Regency, West Java, which produce cassava chips. These MSMEs have good prospects due to the abundant availability of raw materials, but they still rely on local sales. Interview results show that there is no marketing strategy, branding, or additional services yet, even though the owners plan to add services such as delivery and consignment systems. The absence of an integrated business model reflects the gap between innovation potential and practical implementation.
To examine this gap in more depth, this study uses the Product–Service System (PSS) matrix as the main theoretical foundation. The PSS matrix, rooted in Tukker's (2004) work, categorizes offerings along a continuum between products and services, linking each type of PSS to operational consequences, customer value, and sustainability implications. The design approach proposed by Morelli (2002) adds practical steps such as mapping actors, service processes, and use cases, making this matrix not only categorical but also usable as a concrete design guide. In the context of this study, the PSS matrix is used to assess the current position of business offerings while also designing 2–3 feasible PSS configurations that consider operational feasibility, customer value, and cost/implementation risks.
Furthermore, to strengthen the theoretical and empirical foundation of this research, various previous studies emphasize the importance of PSS as an innovative approach in developing MSME business models. Some recent studies also highlight two important points. First, research on Product–Service Systems (PSS) and digital servitization is rapidly developing as a pathway for business model innovation in small and medium enterprises. Second, although the conceptual framework is strong, there is still limited field evidence on how PSS is designed and implemented by micro food businesses with limited resources.
Several previous studies support these findings. Barravecchia et al. (2021) mapped the main topics of PSS research and recommended more operational/implementation studies. Lamperti et al. (2024) and related reviews emphasize that digital servitization facilitates business model innovation in MSMEs but requires digital readiness and a strong ecosystem network. Le-Dain et al. (2023) highlight the main barriers for MSMEs in implementing smart-PSS, such as limited human resource capabilities and immature digital strategies. Åkesson et al. (2024) conducted a specialized review of PSS design in MSMEs and underlined the need for diagnostic tools and design methods that are easy to use in the context of small enterprises. A multiple-case study by Peripolli Sanfelice et al. (2024) adds empirical evidence on the motives and barriers to PSS adoption; however, the sample and context still tend to focus on firms that already have greater capacity compared to local micro food businesses.
Based on the description, it can be concluded that current literature places more emphasis on strengthening the theoretical foundations of product–service integration as well as the importance of digitalization and organizational capabilities. However, empirical research that directly designs practical models for micro-scale food businesses with limited capital, simple production processes, and a local market orientation is still limited.
Therefore, this study aims to conduct a strategic analysis of business model innovation for MSMEs using the Product–Service System (PSS) framework. This research is expected to contribute to the development of literature as well as offer a practical approach for micro-scale food MSMEs to enhance their competitiveness and business sustainability.

METHOD
This study uses a qualitative-case study approach to describe the operational conditions of one cassava chips MSME in Gunung Sindur District, Bogor Regency (Creswell & Poth, 2023). The main data sources include interviews, observations, and closed questionnaires to support contextual understanding of production and business management practices.
The first stage was in-depth interviews with the business owner as the sole key informant over three days in September 2025. The selection of the informant was done purposely to obtain in-depth information according to the data saturation principle in qualitative research (Villamin et al., 2024; Busetto et al., 2020).
Next, the researchers conducted direct observations at the site to record physical conditions, production flow, and work interactions—the function of observation is to capture realities that might not be conveyed in interviews and as part of data triangulation (Valencia, 2022). After that, a closed questionnaire was given to the owners as an auxiliary instrument; the questionnaire responses were intended to be qualitatively translated into the PSS Matrix, not for statistical quantitative analysis.
Data from interviews, observations, and questionnaires were then interpreted into the PSS Matrix to establish existing quadrants, expected conditions, and determine eligible quadrants as the final result; all findings were revalidated through cross-source triangulation to strengthen research credibility (Saputra & Alamsyah, 2023; Vivek, 2023).

RESULTS AND DISCUSSION 
In an effort to understand and map the business model position of cassava chip MSMEs in the context of product and service innovation, this study uses a Product–Service System (PSS) approach. This approach helps to identify the actual business conditions, potential development directions, and the characteristics of the business orientation possessed. To obtain relevant data, a specially designed questionnaire was used to determine the position of the MSME business model on the PSS matrix. The questionnaire includes aspects related to the current business position (existing), development wishes or plans (desire), and the most feasible model configuration to be implemented (eligible). The following table presents the results of identifying the company's existing position.
Table 1. Existing Quadrant
	EXISTING

	Pure Product
	Product Service System
	Pure Service

	
	Product Related Service
	Use Oriented
	Result Oriented
	

	Customer Ownership
	Product Related Service
	Product Lease
	Outsourcing
	Service Providing

	
	Advice & Consulting
	Product Renting/Sharing
	Pay Per Service Unit
	

	
	Product Related Software
	Product Pooling
	Functional Result
	


Based on Table 1, the existing position of the cassava chips MSMEs is in the Pure Product category, where the main focus of the business is on the sale of physical products in the form of cassava chips without any additional services. All business activities are still centered on the production, packaging, and direct sales at the business location. This model indicates that the business operates simply with low risk, but is limited in terms of market reach and the added value provided to customers. Dependence on local sales is a major challenge for the business in increasing volume and long-term sustainability.
Along with the business development plan, the MSME owners expressed a desire to add service elements so that business activities are not only focused on products but also able to provide added value to customers and sales partners. This development direction is shown in the desired quadrant in the table below.
Table 2. Desire Quadrant
	DESIRE

	Pure Product
	Product Service System
	Pure Service

	
	Product Related Service
	Use Oriented
	Result Oriented
	

	Customer Ownership
	Product Related Service
	Product Lease
	Outsourcing
	Service Providing

	
	Advice & Consulting
	Product Renting/Sharing
	Pay Per Service Unit
	

	
	Product Related Software
	Product Pooling
	Functional Result
	


	As shown in Table 2, MSMEs aspire to integrate product-based services such as Product Related Services, including delivery services for bulk purchases with minimum order requirements. In addition, there are plans to implement a Pay Per Service Unit scheme or a consignment system in stalls and stores, where payment is only made for products that are successfully sold. Business owners also plan to develop the concept of Product Pooling, turning MSME locations into shared areas for other business players to sell food or beverage products, effectively functioning as a mini marketplace. Overall, these changes reflect a shift in the business model from a Pure Product approach towards a Product–Service System, which combines products and services to expand the market while enhancing competitiveness.
	Based on the analysis of operational feasibility, added value for customers, and potential implementation risks, the most realistic business model configuration for MSMEs was determined. The model is shown in the following table.
Table 3. Eligible Quadrant
	ELIGIBLE

	Pure Product
	Product Service System
	Pure Service

	
	Product Related Service
	Use Oriented
	Result Oriented
	

	Customer Ownership
	Product Related Service
	Product Lease
	Outsourcing
	Service Providing

	
	Advice & Consulting
	Product Renting/Sharing
	Pay Per Service Unit
	

	
	Product Related Software
	Product Pooling
	Functional Result
	


	The results in Table 3, show that among the several proposed development alternatives, Product Pooling is the most feasible PSS model to be implemented by cassava chip MSMEs. This model is considered able to increase the attractiveness of the business location while also expanding market reach by providing other product variations through collaboration with nearby business actors, so that the store display not only sells chips but also various complementary products like a small convenience store. In addition, Product Pooling can create added value without requiring significant investment because the business owner only needs to maximize the existing display space.
	However, the implementation of this concept also presents several challenges, such as the need for partner selection and product curation to prevent brand dilution, the potential accumulation of goods if demand does not meet expectations, and the need to establish a fair profit-sharing or commission system so that neither party is disadvantaged. In addition, store owners must also reorganize product layouts to remain attractive and easily accessible, maintain stock consistency from various suppliers, and ensure that product diversity does not interfere with the main business identity as a cassava chip producer. These challenges need to be anticipated to ensure that the implementation of Product Pooling can run effectively and provide maximum benefits for MSMEs.
	In contrast to Product Pooling, the two other alternatives Product Related Service and Pay Per Service Unit are not yet feasible at this stage of business development. Product Related Service, such as providing delivery for bulk orders, is considered inefficient due to constraints in human resources and transportation capacity, which could lead to disproportionate increases in operational costs. Similarly, Pay Per Service Unit, which involves a consignment arrangement with local kiosks or stores, poses significant risks related to stock control and delayed partner payments, potentially disrupting cash flow stability. For these reasons, Product Pooling stands out as the most practical and strategic option for cassava chip MSMEs aiming to adopt a more innovative, collaborative, and sustainable business model.

[bookmark: _99xdxn73lhzf]CONCLUSION
This study aims to determine the most suitable Product–Service System (PSS) model for cassava chip MSMEs in developing product and service innovations. The analysis results indicate that the business's current position falls into the Pure Product category, while the most feasible model to implement is Product Pooling, as it can enhance the attractiveness of the business location, expand the market, and create added value without requiring significant investment. Meanwhile, Product Related Service and Pay Per Service Unit are not yet feasible to implement due to requiring more complex resources and management systems. This study has limitations in the number of respondents and does not yet include an in-depth financial analysis. Therefore, future research is recommended to expand the sample size and include an economic study to obtain more comprehensive results. These findings are expected to serve as a basis for MSMEs in designing more innovative and sustainable business strategies.
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