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INTRODUCTION  

 

Women-led microenterprises in the post-harvest fisheries sector are increasingly 

recognized for their contributions to food security, value addition, and the economic 

empowerment of coastal communities in developing countries (Hassan et al., 2013). In 

particular, fish processing activities conducted by women help reduce post-harvest loss 

and maximize the use of locally abundant small pelagic and demersal species (Rana et 

al., 2021). Despite their vital role, these women’s groups often operate in informal 

sectors, with limited access to finance, markets, and policy recognition (Harper et al., 

2017; Pailin et al., 2025). In rural contexts, strong community ties and traditional support 

systems play a significant role in sustaining operations, whereas urban-based enterprises 

benefit more from formalized value chains and market access (Rupasingha & 

ARTICLE INFO ABSTRACT 
Article History: 

Received: June 7, 2025 

Accepted: Aug. 30, 2025 

Online: Sep. 22, 2025 

 _______________ 
 

Keywords: 

Coastal fisheries,  

Fish processing,  

Women’s enterprises,  

Social network analysis, 

Suistainable fisheries 

Women’s groups play a vital role in Indonesia’s coastal fisheries, 

particularly in fish processing microenterprises, yet little is known about 

how they sustain their existence through business networks. This study 

examined how two women-led groups, Fatimah Azzahra in Makassar 

(urban) and Ajjulukana in Takalar (rural) have sustained fish-based 

processing enterprises for over a decade. Using a qualitative case study and 

social network analysis (SNA), the study maps key actors supporting 

enterprise sustainability, including raw material suppliers, marketing agents, 

and institutional stakeholders. These activities reduce post-harvest loss, 

improve shelf life, and contribute to local livelihood resilience. The urban 

group benefits from formal marketing networks, while the rural group relies 

on social solidarity and village support systems. This study highlighted how 

women’s enterprises contribute to sustainable fisheries by strengthening 

local value chains and promoting community-based utilization of marine 

resources. Policy recommendations emphasize tailored strategies to support 

rural and urban group models, including capacity-building programs to 

strengthen rural women’s access to markets and digital marketing initiatives 

to reduce urban groups’ dependency on intermediariesemphasize tailored 

strategies to support rural and urban group models. 
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Contreras, 2014). In Indonesia, women represent a significant share of labor in fish 

processing, yet their contributions remain underreported and undervalued in national 

fisheries policies (Alami & Raharjo, 2017; Purwanti et al., 2021; Qulubina et al., 

2024). 

Empowering these actors through capacity building, access to capital, and inclusive 

governance is critical for both gender equity and sustainable coastal fisheries 

management (Torre-Castro, 2019; Lawless et al., 2021). Previous research has focused 

on financial inclusion, digital tools, and market strategies for women’s MSMEs 

(Angreyani, 2023; Kagiri & Muathe, 2023; Suci et al., 2025), but less attention has 

been paid to their role in supporting fisheries sustainability through local resource 

utilization and enterprise networking. This study aimed to fill that gap by analyzing the 

existence of two women-led fish processing groups in coastal Indonesia, Fatimah 

Azzahra and Ajjulukana and how their operations strengthen household resilience, reduce 

waste, and support sustainable utilization of fish resources. By using social network 

analysis, this study also highlights the structural positioning of these groups within 

broader fisheries-related institutional frameworks (Díaz-Reviriego et al., 2017; 

Kamiyama et al., 2018). 

 

MATERIALS AND METHODS  

 

This study was conducted between January and March 2025 in two coastal 

locations in Indonesia, Makassar City and Takalar Regency. These sites were purposively 

selected to represent contrasting urban and rural coastal settings, both of which are home 

to women’s fish processing groups that have remained active for over a decade. The 

contrasting contexts allowed for a comparative exploration of how network structures 

influence business sustainability in different socio-economic environments (Neumeyer & 

Santos, 2018; Ivanova, 2021; Kusmantini et al., 2021). 

A qualitative descriptive design with a multiple case study approach was employed, 

focusing on two women-led fish processing groups (urban and rural). This approach was 

prioritized because it provides nuanced insights into enterprise dynamics, social relations, 

and network structures in real-life settings. This method allows for contextual and 

nuanced insights into enterprise behavior within real-world settings (Phukrongpet et al., 

2021). 

Data were collected through in-depth interviews, participant observation, and 

documentation of group activities. Key informants included group leaders, members 

involved in processing, and institutional stakeholders such as village officials, fisheries 

officers, and marketing agents. Secondary data were also sourced from government 

reports, academic literature, and group records to complement primary findings. 

To analyze the structure of the business networks, we used Social Network 

Analysis (SNA) and visualized the networks using Gephi 0.10 software. Gephi was 
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particularly suitable for this study because it enables the visualization and measurement 

of complex actor relationships within fisheries business networks. Network metrics such 

as degree centrality, closeness centrality, betweenness centrality, and eigenvector 

centrality were used to identify key actors and assess the strength and influence of 

connections (Frantz & Carley, 2017). These metrics help explain how information and 

resources flow within the network and how central nodes contribute to enterprise 

sustainability. Data triangulation was applied to strengthen validity, combining 

interviews, field notes, and network maps. Member checking was conducted with 

selected informants to confirm the accuracy of interpretations. 

This methodological approach integrates social network theory with fisheries 

enterprise analysis, aligning with emerging research that views connectivity and 

institutional support as critical to small-scale fishery resilience (Bodin & Crona, 2009; 

Choudhury et al., 2021). This integration offers a novel contribution by moving beyond 

financial and empowerment analyses, showing how the structural positioning of women-

led groups within business networks shapes their long-term existence and fisheries 

sustainability. 

 

RESULTS AND DISCUSSION 

 

 The women’s fish processing groups of Fatimah Azzahra (Makassar) and 

Ajjulukana (Takalar) have demonstrated enterprise sustainability for over a decade. Both 

groups began as small community initiatives supported by the local fisheries office and 

academic institutions. Over time, they expanded their membership and product range, 

contributing not only to household income but also to the more efficient use of fishery 

resources. 

1. Enterprise growth, product diversification, and resource optimization  

 The women-led fish processing groups, Fatimah Azzahra in Makassar and 

Ajjulukana in Takalar have shown sustained growth over a span of more than a decade. 

Initially, both groups started with limited membership and a single flagship product. Over 

time, driven by social cohesion, informal leadership, and institutional collaboration, these 

groups diversified their product offerings and increased community participation. 

 The Fatimah Azzahra group evolved from producing basic tuna floss into a 

diversified enterprise offering otak-otak, boneless milkfish, fish nuggets, chips, and 

cookies, adapting to urban consumer preferences. Meanwhile, Ajjulukana expanded from 

mackerel floss into a range of traditional snacks rooted in local culture, such as fish balls, 

seaweed-based products, and traditional cakes. 

 Such diversification aligns with evidence that small-scale women-led processing 

enterprises in Southeast Asia play a strategic role in stabilizing household income and 

enhancing food product innovation (Ferrer et al., 2021). Product diversification also 

contributes to greater resilience and market adaptability among women entrepreneurs 
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(Bagheri et al., 2023; Lanivich et al., 2024). The development profiles of both groups 

are summarized in Table (1), highlighting their growth in duration, membership, product 

range, and complementary activities. 

Table 1. Profile and development of women-led fish processing enterprises in Makassar 

and Takalar 

Women’s 

MSME 

groups 

Years in 

Operation 

Current 

Number of 

Members 

Initial 

Product 

Current Product 

Development 

Additional 

Activities 

Fatimah 

Azzahra 

(Makassar) 

14 53 
Tuna 

Floss 

•  Tuna Floss 

• Otak otak 

• Boneless 

Milkfish 

• Nugget 

• Various Fish 

Chips 

• Cookies 

• Business Capital 

Loans 

Social activities 

and 

empowerment 

programs for 

fishing families 

and youth 

Ajjulukana 

(Takalar) 
23 47 

Mackerel 

Floss 

• Fish Floss 

• Fish Balls 

• Seaweed Balls 

• Nuggets 

• Various Chips 

• Traditional 

Cakes 

Entrepreneurship 

training for 

households and 

youth in fishing 

communities 

Formation of 

Ajjulukana 

Business 

Cooperative 

Source: Processed primary data, 2025 

 Table (1) illustrates the significant development of two women-led fish processing 

MSME groups, Fatimah Azzahra in Makassar and Ajjulukana in Takalar. Although both 

began as small-scale community initiatives with a single flagship product, they have 

achieved sustained growth for over a decade. Fatimah Azzahra, operating in an urban 

setting, now has 53 active members and has diversified its products from basic tuna floss 

to include otak-otak, boneless milkfish, nuggets, various fish chips, and seafood-based 

cookies. In contrast, Ajjulukana, based in a rural area, has 47 members and has expanded 

into culturally rooted local products such as fish balls, seaweed balls, and traditional 

cakes. This diversification not only reflects adaptation to consumer preferences but also 

serves as a key resilience strategy in the face of market fluctuations (Purcell et al., 2021). 

 In both groups, value-added fish processing serves as a key strategy for enhancing 

income, minimizing waste, and optimizing the use of locally available fishery resources. 
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The women-led enterprises process small pelagic and demersal species such as mackerel 

(Rastrelliger spp.), tuna (Thunnus spp.), and milkfish (Chanos chanos), which are often 

abundant yet underutilized or vulnerable to spoilage due to limited cold-chain 

infrastructure in coastal areas. 

By converting these species into processed products such as fish floss, nuggets, 

balls, seaweed-based snacks, and traditional cakes, the groups extend shelf life, increase 

market value, and reduce post-harvest losses. These practices directly contribute to food 

system resilience and support sustainability in small-scale fisheries (Astuti & 

Hadiyanto, 2018; Karim, 2023).  

Furthermore, women in both groups demonstrate efficient adaptation to local 

consumption patterns by creating culturally resonant products. This aligns with studies 

showing that localized processing improves product acceptability and sustains traditional 

food systems (Ekayani et al., 2018; Materia et al., 2021). 

  Beyond product development, both groups have engaged in institutional and 

community-based initiatives that reinforce their social and economic resilience. Fatimah 

Azzahra conducts social programs for fisher families and coastal youth, while Ajjulukana 

has established a cooperative and delivers entrepreneurship training for local 

communities. These activities reflect a transformation from mere income-generating units 

into community empowerment agents with long-term orientation (Suciptaningsih et al., 

2020; Suharnani & Putri, 2023). Geographic context plays a key role in shaping these 

strategies (Smith & McColl, 2016; Müller & Korsgaard, 2018). Fatimah Azzahra 

leverages access to modern markets and formal institutional networks in the urban 

environment, whereas Ajjulukana relies on community solidarity and cultural values as 

its foundation for enterprise sustainability. These findings contribute to resilience theory 

and small-scale enterprise development by showing how women-led product 

diversification functions as an adaptive mechanism sustaining fisheries-based livelihoods. 

 

2. Social capital and network configuration 

 The results of the Social Network Analysis (SNA) reveal a sharp contrast in the 

structural patterns between the two women-led coastal enterprise groups, Ajjulukana 

(rural) and Fatimah Azzahra (urban). Based on degree centrality, Ajjulukana holds the 

most central position in the network with 39 direct connections. However, network 

connectivity is not solely reliant on the core actor, other significant nodes include the 

Village Office (9 connections), Supplier 1 (7), and the Fisheries and Marine Affairs 

Office (6), forming a communitarian structure. This network configuration emphasizes 

the vital role of local institutions in supporting MSME sustainability and aligns with 

similar findings in rural network studies (Gursida, 2025). 

 In contrast, the Fatimah Azzahra group emerges as the dominant node in the urban 

network, heavily supported by MarketingAgent1 and MarketingAgent2, which together 

constitute the backbone of product distribution. This centralized, formal, and market-
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based structure reflects the typical patterns of urban MSME networks, where formal 

actors serve as key hubs for information and distribution (Muñoz et al., 2014; Shi et al., 

2021; Rijal et al., 2024). These findings support Coleman's (1990) social capital theory, 

where urban networks rely more on formal mechanisms while rural communities depend 

on social cohesion and embedded institutions. 

 Network visualization (Figs. 1 & 2) further illustrates these contrasting patterns. In 

Ajjulukana, centrality is more distributed and supported by the village government, local 

suppliers, and retail partners. Fatimah Azzahra’s network is more concentrated, with the 

marketing agents acting as dominant connectors. Similar structural distinctions have been 

observed in rural–urban comparisons in China and Southeast Asia, where decentralized 

rural networks reflect participatory governance, and urban networks rely on key strategic 

nodes (Ovazka et al., 2021). 

 
Fig. 1. Business network visualization of the Ajjulukana coastal women’s group 
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Fig. 2. Business network visualization of the Fatimah Azzahra  

coastal women’s group 

 

 In terms of closeness centrality, Ajjulukana (0.62) is the fastest node in accessing 

the overall network, supported by the Village Office (0.56), Supplier 3 (0.56), and several 

retail partners. This indicates that rural actors facilitate quicker information flow, 

consistent with studies that emphasize the inclusivity and speed of horizontally structured 

rural networks (Ango & Temitope, 2021). On the other hand, Fatimah Azzahra’s 

network shows high closeness at the core node itself, yet depends heavily on marketing 

agents to maintain connectivity a pattern common in urban MSME ecosystems (Jiang et 

al., 2021; Esfahani & Akbarzadeh, 2024). 

 Betweenness centrality analysis identifies Ajjulukana as the key broker (426.7), 

supported by Retail Partner 1 (98.0), Supplier 1 (64.7), and the Village Office (37.8). 

This distributed brokerage network promotes resilience and interdependence among 

multiple actors (Borrás, 2007; Quintane & Carnabuci, 2016). Conversely, the Fatimah 

Azzahra network is concentrated, with MarketingAgent1 as the primary bridge, 

reinforcing Burt’s (1992) theory of structural holes in Swedberg (1994), where central 

actors control information and resources across clusters. 

 Eigenvector centrality results emphasize this dichotomy. Ajjulukana (1.0) maintains 

its central influence through strong ties with multiple retail partners, reflecting a 

community-based network where influence is shared. Fatimah Azzahra, while also 

central, derives most of its structural strength through connections to the two dominant 
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marketing agents. This confirms the presence of a hierarchical, market-driven structure in 

the urban context (Campbell et al., 2021; Adami et al., 2024). 

 The business network analysis of two coastal women’s groups, Ajjulukana in 

Takalar Regency and Fatimah Azzahra in Makassar City, reveals a contrast in strategic 

orientation that reflects the differing rural and urban socioeconomic contexts. Both 

groups position the group leader as the central node in their respective networks, a 

common characteristic of trust-based social networks in women’s MSME group 

communities (Erçetin & Bisaso, 2016; Aliyu et al., 2019; Widia & Octafia, 2023). 

However, the sources of network support and the relational patterns formed exhibit 

different configurations, Ajjulukana is rooted in the local community, whereas Fatimah 

Azzahra relies on modern market mechanisms. This distinction aligns with recent studies 

showing that rural MSMEs tend to form trust-based and informal networks, while urban 

MSMEs are more likely to leverage technology-driven channels and formal institutions to 

access broader markets (Goodfellow, 2019; Jensen et al., 2019). 

 The Ajjulukana group remains active today, with a growing membership base. The 

main products include fish floss, fish balls, seaweed balls, and various traditional cakes. 

The group’s primary challenges are marketing and limited access to raw materials. 

Market and supply chain constraints are common obstacles for women’s MSME groups 

in rural areas, where production and logistical capacities remain limited (Kour & Yadav, 

2024; Bungati et al., 2025). Business network analysis shows that Ajjulukana functions 

as a central node with strong connectivity to various actors, including suppliers, 

government agencies, financial institutions, and retail partners. Studies from Kenya and 

India also highlight the importance of business network structures and financial literacy 

in determining the success of women’s MSME groups, particularly in informal and 

highly competitive entrepreneurial ecosystems (Khalif & Oba, 2018; Kagiri & Muathe, 

2023). 

 Meanwhile, Fatimah Azzahra group, established in 2014 in Makassar, focuses on 

fish-based processing businesses, producing items such as fish floss, boneless milkfish, 

otak otak, and various culinary innovations. Its urban location offers advantages such as 

better access to modern markets, financial institutions and broader institutional networks. 

However, it also presents challenges, including dependency on marketing agents and 

intense competition among MSMEs. Urban women entrepreneurs tend to generate higher 

profits and enjoy better infrastructure access, but they also face greater market pressure 

and stiffer competition compared to their rural counterparts (Lall & Yadav, 2019; Roy 

& Singh, 2024). 

 Overall, these findings illustrate a duality in coastal women’s enterprise networks, 

rural groups operate through solidarity-based, inclusive structures, while urban groups 

optimize distribution efficiency via formal market agents. Policy interventions must 

therefore be context-responsive, rural groups need support in capacity-building and 

institutional access, while urban groups require strategies to reduce dependency on 
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external intermediaries and diversify their digital and market channels (Diapepin et al., 

2024; Null & Suryani, 2024; Rokhim et al., 2024; Abellana & Alonzo, 2025). These 

findings contribute beyond the rural–urban dichotomy by demonstrating how women-led 

enterprises adapt differently within communitarian and market-driven networks, adding a 

gendered dimension to fisheries network analysis. 

 

3. Leadership and institutional bridging 

The success and resilience of women-led fish processing enterprises in Indonesia 

are significantly shaped by local leadership and the ability to establish institutional 

partnerships. Findings from this study show that the group chairperson acts not only as an 

internal coordinator but also as an external broker bridging members with governmental, 

financial, and market-based institutions. This dual role is crucial in ensuring both vertical 

access to resources and horizontal cohesion within the group. 

The group leader plays a critical role in mobilizing resources, representing the 

enterprise in meetings with agencies, and ensuring that the group’s needs are articulated 

and addressed by external stakeholders. Women often mediate conflicts in fisheries 

resource use, reinforcing social cohesion and sustainability in community-based resource 

management (Daris et al., 2024). 

Such findings align with broader research on small-scale fisheries (SSFs), which 

consistently emphasize the role of local champions in navigating complex institutional 

landscapes (Sutton & Rudd, 2016; Abdurrahim et al., 2022; Salmi et al., 2022). These 

actors often act as institutional translators, converting bureaucratic language into 

community-relevant action. In the context of Indonesia’s coastal development programs 

(e.g., POKMASWAS, DKP empowerment schemes), this function is vital to ensure that 

bottom-up initiatives receive top-down support. 

In Makassar’s Fatimah Azzahra group, leadership is strongly formalized. The 

chairperson manages the group’s registration, liaises with the Ministry of Fisheries, 

coordinates halal certification, and manages training schedules. This reflects a leadership-

based institutional bridging model, which allows smoother engagement with urban 

municipal programs and access to formal credit and technical assistance. 

In contrast, the Ajjulukana group in Takalar operates within a community-based 

adaptive leadership model, where coordination is collective and relies on rotating 

leadership and informal ties to village officials and NGOs. While less formal, this model 

offers flexibility and deeper community anchoring, a known success factor in rural SSFs 

(Hauzer et al., 2013; Zhong et al., 2015; Alexander et al., 2018). 

These dual leadership models suggest that adaptive institutional bridging, not one-

size-fits-all leadership, is key to sustainability. Fatimah Azzahra thrives through 

professionalized engagement, while Ajjulukana sustains itself through embedded 

community legitimacy. Both are capable of leveraging different institutional networks, 

but their long-term resilience will depend on continued support from fisheries extension 
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programs and inclusive policy frameworks (Mangubhai & Lawless, 2021; 

Galappaththi et al., 2022). These contrasting leadership models demonstrate that while 

urban formalized leadership ensures institutional access but risks dependency, rural 

adaptive leadership builds trust and flexibility that sustain long-term resilience. 

 

4. Empowerment and gender transformations 

The participation of women in coastal fish processing through groups, such as those 

of Fatimah Azzahra and Ajjulukana, has resulted in tangible shifts in gender dynamics 

and empowerment within their communities. Women, once confined to post-harvest and 

domestic roles, are increasingly emerging as entrepreneurs, group leaders, financial 

managers, and public representatives. This shift reflects broader global trends of gender 

transformation in small-scale fisheries (SSF), where collective enterprise participation 

often serves as an entry point for empowerment (Frangoudes et al., 2019). 

Women’s increased involvement in group business activities provides them with 

opportunities to manage income, participate in decision-making, and gain recognition 

outside of their households. 

In Fatimah Azzahra, women take on visible leadership roles, manage production 

schedules, engage with buyers, and initiate partnerships with government agencies. In 

Ajjulukana, while leadership is more distributed, women’s participation in collective 

production and marketing has led to enhanced self-confidence, negotiation capacity, and 

autonomy, especially in dealing with male-dominated local value chains. 

These developments are supported by international research showing that women’s 

empowerment in SSFs often progresses through access to income, control over group 

resources, and enhanced voice in community-level decision-making (Torre et al., 2019; 

Freeman & Svels, 2022). 

However, empowerment is not uniform. In both groups, constraints remain. Some 

women still rely on male family members for access to capital, legal permissions, or 

transport. Social norms around childcare, modesty, and domestic priorities also influence 

the extent to which women can fully commit to enterprise expansion. These findings echo 

earlier critiques that empowerment is contextual and negotiated, rather than absolute 

(Lentisco & Lee, 2015; Gustavsson & Riley, 2018). 

Importantly, both groups demonstrate how collective action becomes a vehicle for 

transformation, where women mobilize resources, build peer support, and negotiate space 

in male-dominated fisheries sectors. The groups’ ability to formalize business, gain 

certifications, and engage institutions has increased women’s public visibility and 

legitimacy as economic actors. Beyond the local context, the findings contribute to global 

development goals, reinforcing SDG 5 by strengthening women’s empowerment, SDG 8 

by fostering sustainable livelihoods and inclusive economic growth, and SDG 14 by 

supporting sustainable utilization of marine resources. 
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CONCLUSION 

 This study concludes that women-led fish processing enterprises in Indonesia 

serve as important engines for both economic and social sustainability in coastal fisheries. 

Through collective action, women not only enhance household incomes and food security 

but also shift gender norms by taking on leadership and institutional roles. Social network 

analysis revealed that these enterprises rely on different organizational models, urban 

groups favor formal, centralized structures, while rural groups leverage kinship-based 

networks, both of which are vital in sustaining group resilience. However, challenges 

such as limited access to capital, rigid gender roles, and dependency on a few key actors 

remain. To strengthen their impact, it is recommended that policymakers institutionalize 

gender-responsive fisheries programs, support network-based training and digital market 

access, apply inclusive evaluation tools like SNA, and engage communities in 

transforming social norms that constrain women's participation. Investing in these groups 

is not only a gender equity imperative, but also a pathway toward more inclusive and 

resilient coastal economies. 
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