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ABSTRACT 

 Seaweed has the potential to be developed into a variety of food products, but its development on an SME scale 

is constrained by limited resources and support. This study aims to analyze the sources of ideas, driving factors, and 

inhibiting factors in the development of seaweed-based products at the Ulva-Q SME, which processes Ulva into snacks 

and shredded seaweed, and the Winanaz SME, which processes Gracilaria into crackers in Bagolo Village, Kalipucang 

Subdistrict, Pangandaran Regency. The study was conducted in September 2026 through interviews and observations 

of SME operators, with locations selected using purposive sampling. The results show that Ulva-Q’s initial idea 

stemmed from a government program, while Winanaz was launched through the business owner’s personal initiative. 

Students served as a source of ideas for both SMEs, whereas support from cooperatives and banks was only received by 

Ulva-Q. Product development was driven by the desire to preserve product identity, improve production efficiency, 

enhance packaging competitiveness, and add value through diversification. The constraints faced included the 

availability of raw materials, which depended on natural conditions, limited cold storage capacity, varying levels of 

market and institutional access, and packaging challenges.  
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1. INTRODUCTION 

Seaweed is a marine biological resource with the potential to be developed as a food ingredient. The 

polysaccharides, proteins, fatty acids, minerals, and various bioactive compounds found in seaweed support 

its use in the development of various food products [1]. This utilization can be achieved through product 

diversification so that seaweed is not only used as a raw material but also processed into food products with 

more diverse characteristics and economic value. Various seaweed-based food products have been developed, 

providing this commodity with opportunities for continued development into products that meet market needs 

[1]. Processing seaweed into food products requires a targeted product development process.  

Based on the concept of product development, a product can be developed by creating new products 

or improving existing ones so that their characteristics, quality, and economic value align with consumer 

needs. This development can be achieved through adjustments to raw materials, processing methods, product 

form or size, packaging, and marketing strategies. Development ideas may stem from technological 

advancements, market conditions, or consumer needs. In food product development, consumer involvement 

is a key aspect because information regarding consumer preferences and needs can serve as the basis for 

determining the characteristics of the product to be developed [2]. Consumer needs are not limited to product 

taste but may also include price, ease of consumption, nutritional content, safety, and sensory characteristics 

such as aroma, texture, and appearance.  

Product development must consider the alignment between product characteristics and market needs. 

Understanding consumers can also help business owners determine the changes or innovations needed to 

ensure a product is accepted by the market [2]. Product development in SMEs may face various constraints. 

Factors such as the availability of raw materials, equipment capabilities, production capacity, capital, human 

resources, marketing, and regulations can influence a business’s ability to bring a product idea to fruition. 

Research by Prabowo et al. [3] shows that the product development process in Indonesian SMEs is related to 

the business’s ability to identify and resolve problems that arise during the innovation process. Meanwhile, a 

study by Ueasangkomsate and Suksatean [4] on food SMEs indicates that new product development involves 

various stages, ranging from planning to commercialization.  

We focused this study on Bagolo Village, Pangandaran Regency, as this village is known as an area 

with several seaweed-processing SMEs. Based on our observations, the Winanaz and Ulva-Q SMEs were 

selected as research subjects because both operate in the seaweed processing sector but use different types of 

seaweed and produce different end products. The Winanaz SME processes Gracilaria seaweed into crackers, 

while the Ulva-Q SME processes Ulva seaweed into snack products. These differences in raw materials and 

product forms were the primary reasons for selecting these two SMEs, as they allowed us to examine their 

processing methods, product forms, packaging, and marketing strategies. Kurnia et al. [7] have examined the 

Winanaz SME from the perspective of agroindustrial feasibility by analyzing costs, revenue, income, and 

business viability. The study yielded an R/C ratio of 2.47 and concluded that the Winanaz SME’s seaweed 

cracker agroindustry is viable for operation and development.  

A previous study by Junianto et al. [5] discussed the development of seaweed snack products at the 

Ulva-Q SME, including a business overview, production processes, and challenges faced in product 

development. That study also highlighted concerns regarding product shelf life as well as the need to develop 

processing and marketing technologies. Additionally, the study by Dwirani et al. [6] examined the 

characteristics of processed Ulva lactuca seaweed snacks at the Ulva-Q SME, covering processing methods 

and product characteristics. The Ulva-Q SME has been the subject of research regarding both product 

development and product characteristics.  
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This study provides an overview of the business’s economic conditions but does not specifically 

address product development based on sources of ideas, consumer needs, the innovation process, or the 

limiting factors encountered in product development.  

Based on previous studies, the Ulva-Q SME and the Winanaz SME have been examined from several 

aspects, but with different focuses. The study on the Ulva-Q SME primarily addressed the development and 

characteristics of seaweed snacks, whereas the study on Winanaz focused on agroindustrial feasibility. 

Research combining these two SMEs within a single product development analytical framework remains 

limited, particularly regarding sources of ideas, consumer needs, development processes, limiting factors, and 

innovation opportunities for seaweed snacks and crackers. The differences in the types of products produced 

by these two SMEs provide an interesting basis for examining how seaweed-based product development is 

applied to businesses with distinct product characteristics.  

Therefore, this study aims to analyze seaweed-based product development at the Ulva-Q and Winanaz 

SMEs in Bagolo Village, Pangandaran. The analysis is based on interviews with SME operators to identify 

sources of product development ideas, factors driving the development process, and constraints encountered. 

The results of this study are expected to provide an overview of seaweed-based product development at the 

SME level and complement previous studies that have focused more on product characteristics, business 

development, and agroindustrial feasibility. 

2. RESEARCH METHOD 

The research was conducted in September 2026 at two seaweed-processing SMEs, namely Winanaz 

and Ulva-Q, located in Bagolo Village, Kalipucang Subdistrict, Pangandaran Regency, West Java. The study 

employed observational methods and interviews with SME operators. These two SMEs were selected through 

purposive sampling because they are both seaweed processing businesses with distinct product characteristics: 

seaweed crackers at Winanaz and seaweed snacks at Ulva-Q.  

3. RESULT AND DISCUSSION 

3.1. SME Profiles 

The results of interviews with two seaweed-processing SMEs in Bagolo Village, Kalipucang 

Subdistrict, Pangandaran Regency revealed similarities and differences in business profiles and product 

development processes. Winanaz produces seaweed crackers made from Gracilaria, while Ulva-Q produces 

snacks and shredded seaweed made from fresh Ulva, with quite striking differences in production scale and 

marketing areas. The profiles and product development aspects of these two SMEs are presented in Table 1.  

Table 1. Profiles and Comparison of Product Development at Winanaz and Ulva-Q SMEs. 

Aspect Winanaz  Ulva-Q 

Final Product Seaweed crackers Seaweed snacks 

Main raw materials Gracilaria  Ulva 

Year of Market 

Launch 

2017 2018 
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Sources of product 

development ideas 

  Pangandaran Souvenir Center 

(2 stores), not yet online store 

 Souvenir and resellers in Bali, 

Sumatra, Banten, Bandung, and 

Solo  

Sources of product 

development ideas 

Regional Tourism Potential Department Programs and 

Guidelines 

Major Challenges Weather or tides affect raw 

materials, equipment capacity, 

and limited marketing 

Availibility of raw materials, 

high costof production 

Development Plan Sauce products   New flavor varieties (shrimp, 

kecombrang, onion, sesame) 

Source: Interview results, 2026 

3.2. Sources of Product Development Ideas 

  

             (a)               (b) 

Figure 1. Interview sessions with MSME owners (a) Winanaz, (b) Ulva-Q. 

The initial sources of product development ideas for the two seaweed MSMEs in Bagolo Village 

differed fundamentally between external drivers and independent initiatives. At the Ulva-Q MSME, the initial 

idea stemmed from technical guidance provided by the government’s P2WKSS program, which introduced 

the processing of Ulva as a food ingredient to the Karapyak community. In contrast, the Winanaz SME 

pioneered its seaweed crackers purely through the personal initiative of the business owner, who recognized 

an opportunity in Pangandaran’s tourism sector a region in need of souvenirs with distinctive local 

characteristics and pursued this venture without technical guidance, enduring numerous failures before the 

product gained market acceptance. This pattern aligns with the findings of Azizah and Isbandono [8] that 

innovative activities in village-level fisheries MSMEs tend to emerge only when external guidance is 

provided, while independent initiatives by business owners rarely result in breakthroughs without external 

encouragement. Winanaz’s success without initial guidance serves as an interesting exception to this general 

pattern, though it came at the cost of a longer trial-and-error process.  

           In addition to the start-up phase, students participating in internships or Community Service Programs 

(KKN) served as a key source of ideas contributing to both SMEs. At Ulva-Q, student input regarding the use 

of a spinner machine formed the basis for a change in the fish floss production process, shifting from a process 

based on fish scraps to one produced directly from fresh seaweed. At the Winanaz SME, KKN students and 

students from BTH University in Tasikmalaya also contributed ideas for two packaging design changes after 

the first packaging was created by the business owner herself. 
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 Student involvement in both cases demonstrates that academic networks can serve as a relatively 

accessible source of technical ideas for household-scale SMEs, even if not always through formal government 

programs. 

Supporting institutions such as cooperatives and banks also served as sources of ideas, though this was 

only experienced by the Ulva-Q SME. Training and guidance from cooperatives and banks provided Ulva-Q 

with ideas and direction to change its marketing strategy, shifting from initially targeting local small shops to 

positioning its products as souvenirs marketed through interprovincial resellers, reaching as far as Bali, 

Sumatra, Banten, Bandung, and Solo. This aligns with the findings of Dzikrullah and Chasanah [9] that 

cooperatives play a crucial role in helping MSMEs expand market access, in addition to technological 

expertise and capital. The Winanaz MSME has not yet obtained ideas from such institutional channels, which 

partly explains why its scope of ideas is relatively more limited compared to Ulva-Q’s.  

Consumers and observations of similar products on the market also served as direct sources of ideas 

for both MSMEs. Suggestions to add shrimp to Winanaz’s crackers and to use MSG in Ulva-Q’s abon are 

examples of ideas that came from consumers, although neither was ultimately implemented. Ulva-Q also 

derived ideas from observations of similar products on the market, which helped inform the development of 

its original and spicy shredded meat variants. The breadth of Ulva-Q’s sources of ideas, including government 

programs, students, financial institutions, consumers, and market observations, helps explain why its product 

portfolio has become more diverse than Winanaz’s, whose sources of ideas remain more limited.  

3.3. Drivers of Product Development  

The primary driving factor behind product development at both SMEs is the desire to refine and maintain 

product quality in line with their unique characteristics. When receiving consumer feedback, both SMEs are 

motivated to evaluate how well that feedback aligns with the product identity they have established, rather 

than simply implementing it as is. Winanaz briefly tried adding shrimp to its crackers but discontinued the 

practice because the shrimp flavor overpowered the product, causing it to lose its signature seaweed character; 

in fact, consumers who tasted it said it was no different from ordinary shrimp crackers. The Ulva-Q SME was 

also motivated to maintain its concept of a natural product without preservatives, even though it received 

feedback suggesting the use of flavor enhancers, as this was deemed to contradict the product’s main selling 

point. This drive to preserve such an identity demonstrates that product development in household-scale SMEs 

is not only driven by the desire to instantly meet market tastes but also by the desire to maintain the unique 

selling points that distinguish their products from competitors.  

The desire to improve production efficiency serves as a driving force in its own right, particularly for 

the Ulva-Q SME. The adoption of a spinner was driven by the need to produce abon more efficiently directly 

from fresh seaweed, replacing the previous method, which relied on seaweed crumbs and was less practical. 

This motivation aligns with the findings of Sundari et al. [10] that the use of oil-draining machines in home-

based fish abon agroindustries has been shown to improve production efficiency and the consistency of 

product quality compared to manual methods. The Winanaz SME has not yet shown a similar drive toward 

investing in mechanical technology; its product development is driven more by the desire to find the right 

ingredient formulation, such as experiments in grinding seaweed directly before eventually switching to using 

whole seaweed mixed with chicken eggs.  
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      (a)        (b) 

Figure 2. Product packaging of SMEs (a) Winanaz, (b) Ulva-Q. 

The drive to strengthen product competitiveness also underpins packaging improvements at both 

SMEs, consistent with the findings of Najib et al. [11] that packaging assistance has proven effective in 

enhancing the competitiveness of household SME products. For the Ulva-Q SME, this drive was reinforced 

by a shift in consumer perception, particularly among young people and college students, who began 

associating Ulva-based products with modern, value-added foods such as nori [12]. This shift prompted Ulva-

Q to reposition its products from mere conventional street-stall snacks to premium souvenirs, while also 

justifying the relatively high cost of goods sold resulting from the use of fresh, preservative-free raw materials 

[13]. Such a drive has not yet been explicitly evident at the Winanaz SME, where packaging development is 

driven more by practical needs, such as cost efficiency in materials, rather than a market repositioning strategy.  

The drive to add value to products through diversification is also evident in the future development 

plans of both SMEs. Winanaz is encouraged to develop a natural-ingredient sauce to complement its crackers, 

although the production process is acknowledged to be quite lengthy, so the product has not yet been widely 

marketed. Ulva-Q is encouraged to consider several new flavor variants for its abon products, such as onion, 

sesame, shrimp, and kecombrang, to expand consumer choices. This trend aligns with the findings of Fitriana 

and Purnamasari [14] that the diversification of seaweed-based products has the potential to increase added 

value while opening up new business opportunities; thus, the drive to continue innovating is fundamentally 

rooted in long-term economic motives, rather than merely maintaining the quality of existing products.  

 

 

 

 

 

 

 



- 99 - 

 

World Scientific News 220 (2026) 99-101 

3.4. Factors Hindering Product Development 

  

(a)       (b) 

Figure 3. Raw materials: (a) Gracilaria in Winanaz MSME products, (b) Ulva lactuca in Ulva-Q SME 

products. 

 The most common barrier faced by both SMEs relates to the availability of raw materials, which 

depends on natural conditions. Winanaz relies on tidal conditions to harvest Gracilaria seaweed and on sunny 

weather for the sun-drying process, so production does not run optimally during the rainy season. The Ulva-

Q SME faces a different issue, the unstable availability of fresh Ulva in the local area, which has, on several 

occasions, forced the business owner to source raw materials from Makassar materials that differ in quality 

and taste from local ones. Such vulnerabilities are common among household-scale marine product processing 

SMEs. As noted by Wulandari et al. [15], the unpredictable availability of raw materials due to seasonal 

factors is one of the main constraints facing coastal fisheries SMEs, in addition to limited capital and 

rudimentary marketing practices.  

In addition to natural supply fluctuations, limited storage infrastructure also acts as a barrier, 

particularly for the Ulva-Q SME, which uses fresh raw materials without synthetic preservatives. Fresh Ulva 

seaweed is prone to quality degradation and discoloration if stored for too long before processing, while the 

lack of cold storage facilities a common challenge for household-scale SMEs results in a very short shelf life 

for their raw materials. This situation is consistent with the findings of Fleurence and Levine [16], which states 

that limited cold storage facilities often pose a technical challenge in smallscale fresh seaweed processing. 

This limitation requires Ulva-Q to process raw materials immediately after they are obtained, thereby 

restricting its flexibility in building inventory to anticipate future raw material shortages. 

Another limiting factor relates to restricted access to marketing channels and supporting institutions, 

which ultimately creates a disparity in business scale between the two MSMEs. Winanaz has not received the 

same cooperative or banking support as Ulva-Q, so its marketing still relies on a consignment system centered 

around two local souvenir centers in Pangandaran and has not yet expanded into online sales. These limitations 

result in Winanaz having a relatively smaller production scale and slower growth compared to Ulva-Q, which 

has reached markets across provincial borders. Such disparities in institutional access underscore that barriers 

to to product development do not always stem from technical aspects of production but also from disparities 

in the external support received by business operators.  

Branding and packaging challenges are also faced by the Ulva-Q SME, given that packaging serves a 

dual purpose as both a branding medium and a cost-control tool [17].  
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These SMEs’ efforts to reduce production costs by downsizing packaging in response to rising plastic 

prices actually sparked resistance from retailers and souvenir shops, as the smaller packaging negatively 

impacted the product’s visual appeal on display shelves (visual merchandising), even though the net product 

volume remained unchanged. This situation aligns with the findings of Simmonds and Spence [18] that the 

visual perception of packaging often influences consumer purchasing decisions more than the actual quantity 

of the product; consequently, Ulva-Q ultimately decided to increase the size of its packaging again. Such 

obstacles demonstrate that decisions regarding cost efficiency in packaging cannot be separated from 

considerations of market perception, particularly for products marketed through physical retail channels such 

as souvenir shops.  

4. CONCLUSIONS 

The development of seaweed-based products at the SMEs Ulva-Q and Winanaz originated from 

different sources of ideas. Ulva-Q drew many of its ideas from external sources, such as government programs, 

student input, guidance from cooperatives and banks, and market trends. In contrast, Winanaz’s initial ideas 

stemmed purely from the business owner’s initiative, who identified an opportunity in creating souvenirs 

unique to tourist destinations, although the business later also received input from students. This development 

process was driven by both SMEs’ strong desire to maintain the quality and distinctive characteristics of their 

products, improve production efficiency, refine packaging designs to better attract buyers, and their 

commitment to continuous innovation in creating new flavors or products.  

However, this product development is not without its challenges. The main issue both face is the 

unpredictable supply of seaweed raw materials, as it is highly dependent on weather and natural conditions. 

In addition, they also face challenges due to a lack of cold storage facilities to maintain the freshness of raw 

materials, difficulties in adjusting package sizes to remain attractive without raising prices, as well as limited 

access to mentoring support and a marketing reach that has not yet met expectations. Therefore, technical 

assistance and expanded marketing access are urgently needed so that these two SMEs can grow more 

effectively.  
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