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ABSTRACT 
Managing oyster shell waste in coastal regions remains a significant issue, requiring 
solutions that add economic value while ensuring environmental sustainability. This 
community service program supported residents of Gisik Cemandi Village in 
converting oyster shell waste into livestock feed, aligning with circular economy 
principles. Activities included observations, interviews, educational sessions, 
discussions, training, and practical application. The initiative showed promising 
results: 90% of participants recognized the benefits of waste processing, and 70% 
showed enthusiasm for future training. It effectively increased community 
knowledge and skills in producing livestock feed from shell waste. From a scientific 
perspective, it highlights the application of circular economy and social innovation 
using local resources. Socially, it empowered the community—particularly women 
in the shellfish sector—and promoted local food security. Challenges such as limited 
processing tools will be addressed through proposed equipment support, the 
formation of small cooperatives, and ongoing community-based training. These 
efforts aim to ensure long-term sustainability and establish Gisik Cemandi as a 
model for community-driven waste management that aligns with sustainable 
development goals. 
 
Keywords: Circular Economy; Community Empowerment; Community Service; 
Livestock Feed; Oyster Shell Waste 

 

INTRODUCTION 
isik Cemandi Village is located in Sedati 
District, Sidoarjo Regency. According to 
data from the Central Bureau of 

Statistics (BPS) of Sidoarjo (2022), Gisik 
Cemandi is one of sixteen villages in the district. 
It lies approximately 4 kilometers from the 
district center and 15 kilometers from the 
regency’s administrative center, covering an 
area of 149 hectares, or about 1.88% of the 
total area of Sedati District. Geographically, 
Gisik Cemandi borders Banjar Kemuning Village 
to the north, Tambak Cemandi Village to the 
south, Lanudal Juanda to the west, and the 
Madura Strait to the east, situated at an 
elevation of 23 meters above sea level. 

Based on interviews with village officials and 
official records as of July 2024, it was found that 
the demographic structure of Gisik Cemandi is 
dominated by the productive age group. The 
population composition by gender and age is 
presented in Figure 1. Additional data also 
highlight the residents' main occupations and 
the village governance structure under the 
leadership of Muhammad Alimin. 
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Figure 1. Population Composition of Gisik 
Cemandi Village as of July 2024 (Source: 

Interviews with Village Officials and Official 
Village Records, July 2024). 

 
The productive age group plays a vital role in 
the development of a region. Radkar (2022) 
emphasized that in India, a demographic 
dividend—a situation resulting from a 
significant decline in fertility rates—creates a 
"golden opportunity" where a large proportion 
of the population falls within the working-age 
group, driving economic growth. Similarly, 
Kusrini et al. (2013) stated that productive-aged 
individuals possess optimal physical and 
psychological conditions for work performance. 
Furthermore, Ankesa, Amanah, and Asngari 
(2016) argued that individuals in this age group 
are more mature and thus more receptive to 
innovation across various activities. 

One of the village’s notable local resources is 
the abundant oyster shell waste generated 
from shellfish processing industries and 
household activities. Unfortunately, the 
community has historically sold this waste 
directly to collectors without any further 
processing. This situation is concerning, as 
unmanaged oyster shell waste can cause 
significant environmental problems, including 
soil and water contamination (Seesanong et al., 
2023; Zhan & Wang, 2022), greenhouse gas 
emissions (Jović et al., 2019), aesthetic 
degradation and foul odors (Topić et al., 2023), 
and threats to marine ecosystems (Prasetyo et 
al., 2022; Morris et al., 2019). 
 

Previous studies have explored the potential 
reuse of oyster shell waste, particularly in 
construction-related applications, such as 
substitutes for aggregates in building materials 
or cement clinker (Paris et al., 2015; Chiou, 
Chen, & Li, 2014). Additionally, oyster shells 
have been identified as promising recycled 
materials for removing phosphorus from water 
and air (Jung et al., 2016). A local enterprise 
even developed an artificial stone product by 
combining oyster shell waste with unsaturated 
polyester resin, achieving higher mechanical 
properties compared to natural and other 
artificial stones (Silva et al., 2019).  

While various studies have discussed both the 
negative impacts and potential benefits of 
oyster shell waste, efforts to process this waste 
into high-value products like livestock feed 
remain rare, especially in small coastal 
communities such as Gisik Cemandi. This gap 
presents an opportunity for community service 
programs that not only address waste 
management but also enhance local economic 
empowerment. 

In this context, the innovation introduced 
through the program can be categorized as a 
form of social innovation. Avelino et al. (2017) 
defined social innovation as transformations in 
social relations that involve new ways of doing, 
organizing, knowing, and framing societal 
issues. 

This program aims to improve the community’s 
economic value, mitigate environmental 
impacts, leverage available local resources, and 
serve as a model for sustainable, community-
based waste management. Furthermore, it 
aligns with the concept of a green economy, 
which incorporates the principles of circular 
economy and bioeconomy. As explained by 
D’Amato et al. (2017), the circular economy, 
green economy, and bioeconomy share a 
common goal of integrating economic, 
environmental, and social objectives, and these 
concepts have increasingly been mainstreamed 
in academic and policy-making arenas as key 
approaches to achieving sustainability. 
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Based on the above background, this 
community service activity seeks to educate 
and assist the community in processing oyster 
shell waste into livestock feed products. 
 
METHODS 

his section outlines the implementation 
strategy of the community service 
program in Gisik Cemandi Village, which 

focused on participatory methods to empower 
local residents—especially women shellfish 
workers—in processing oyster shell waste. 

1. Approach and Methods Employed 
The Community Service Program (CSP) 
activities in Gisik Cemandi Village  
adopted several standard approaches 
commonly used in community service projects, 
including field observation, interviews, 
lectures, discussions, training sessions, and 
hands-on assistance. 
a. Field observations and interviews were 

conducted to assess the existing conditions 
of oyster shell waste management. 
Interviews were held with village officials 
and groups of women shellfish workers, 
revealing that although the village hosts 
several organized fisher groups—such as 
Mutiara Laut, Laskar Laut, Mitra Bahari, Riski 
Bahari, and Dewi Reni—there was no 
optimal waste processing in place. Firdiati 
and Nurahaju (2021) noted that while some 
community members had initiated seafood-
based product ventures (e.g., smoked fish, 
salted fish, fish crackers, and shellfish 
crackers), oyster shell waste was still being 
sold directly to collectors without further 
processing. 

b. Lectures were used to deliver material on 
the utilization of oyster shell waste for the 
production of poultry feed for chickens and 
ducks owned by local residents. 

c. Discussions aimed to deepen participants' 
understanding of processing techniques and 
the benefits of the resulting products. 

d. Training sessions and hands-on practice 
involved demonstrations of how to process 
oyster shell waste into livestock feed 
powder, accompanied by continuous 

mentoring during the participants' initial 
trials. 

2. Activity Stages and Implementation 
Timeline 

The activities were organized into several 
stages: 
a. Preparation (1 week): Field observation and 

interviews to map the existing problems. 
b. Socialization (1 day): Delivery of lectures 

highlighting the potential for oyster shell 
waste processing. 

c. Training and hands-on practice (2 days): 
Demonstrations of oyster shell waste 
processing into livestock feed, followed by 
supervised practical exercises conducted by 
participants. 

d. Assistance and initial evaluation (1 week): 
Monitoring participants' outcomes and 
providing additional guidance based on 
early observations. 

3. Location and Target Groups 
The project was conducted in Gisik Cemandi 
Village, Sedati District, Sidoarjo Regency. 
The target groups were women shellfish 
workers and local fishers who regularly produce 
oyster shell waste from seafood processing 
activities. 

4. Techniques and Tools Used 
a. A semi-structured interview technique was 

used for preliminary data collection. 
b. An interactive lecture method was used to 

deliver educational material. 
c. Demonstration and hands-on practice 

techniques were applied during training 
sessions. 

d. The tools utilized included a simple grinding 
machine, sieves, and drying equipment. 
 

5. Partners and Their Roles 
The partners involved in this activity were the 
village officials of Gisik Cemandi and local 
groups of fishers and women shellfish workers. 
Their roles included serving as sources of field 
information, participating in the activities, and 
acting as the primary agents responsible for 
continuing the waste processing practices after 
the program concluded. 

T 
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6. Evaluation of Activities 
The evaluation was carried out through direct 
observation of participants’ practical 
outcomes, a group discussion session at the 
end of the activities, and monitoring the 
implementation of oyster shell waste 
processing for one week after the training 
sessions. 
 
RESULTS AND DISCUSSIONS 

he following section presents the key 
findings and outcomes of the community 
service program in Gisik Cemandi Village, 

highlighting partner profiles, community 
responses, program achievements, 
encountered challenges, and their broader 
social and environmental impacts. 

1. Initial Profile of Partners and Problem 
Identification 

As outlined in the Introduction, Gisik Cemandi 
Village holds considerable potential, given its 
predominantly productive-age population and 
the availability of local resources, particularly 
oyster shell waste. This provides a crucial 
foundation for implementing a community 
service program based on social innovation to 
address waste management and promote local 
economic empowerment. 

As and Arief (2022) emphasized that young 
people play a vital role in development through 
their ability to foster innovation, contribute 
productive labor, and actively participate in 
social change. The innovations generated by 
youth can create new solutions, drive economic 
growth, and contribute significantly to both 
social and economic development. 

Based on field observations and interviews 
conducted in Gisik Cemandi Village, Sedati 
District, Sidoarjo Regency, it was found that the 
community has several organized fisher groups, 
including Mutiara Laut, Laskar Laut, Mitra 
Bahari, Riski Bahari, and Dewi Reni. The 
existence of these groups reflects a collective 
community awareness of the importance of 
managing marine resources to improve 
economic welfare. D’Armengol et al. (2018) 
stated that co-managed fisheries not only 

increase species abundance and habitat quality 
but also enhance fish catches, foster actors’ 
participation, build adaptive capacity, and 
stimulate social learning processes. 

Moreover, the community has developed 
seafood processing businesses, producing 
items such as smoked fish, salted fish, fish 
crackers, and shellfish crackers. These 
initiatives have contributed significantly to 
household incomes and diversified local 
seafood product offerings. According to 
Campos-Montes et al. (2016), Tsai et al. (2015), 
and Vandeputte et al. (2016), efforts to 
increase aquaculture efficiency through genetic 
improvement and advanced processing 
technologies aim to maximize the edible yield 
of seafood products. 

However, a major issue identified is the lack of 
further processing of oyster shell waste, which 
is typically collected and sold directly to 
middlemen. Aduldejcharas (2024) similarly 
reported that in Bang Ja Kreng, Samut 
Songkhram Province, Thailand, large quantities 
of Perna viridis shell waste accumulate, leading 
to environmental pollution due to the absence 
of adequate waste processing. 

 
Figure 2. Awareness-raising session on the 

potential of oyster shell waste in Gisik 
Cemandi Village. 

This situation highlights the untapped 
opportunity to develop alternative strategies 
for transforming oyster shell waste into value-
added products. 

 

 

T 
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2. Community Assistance and Education 
Initiatives 

In response to this situation, and based on the 
methods described previously (lectures, 
discussions, and training), the community 
service team from Nahdlatul Ulama University 
of Sidoarjo initiated a capacity-building 
program targeting women shellfish workers. 
This group was selected for their direct 
involvement in shellfish processing, making 
them a strategic target for waste management 
education efforts. Shahin et al. (2022) found 
that training programs significantly empower 
women, with approximately 93% of female 
participants reporting increased self-
confidence, self-esteem, and decision-making 
capacity after attending previously inaccessible 
training sessions. 

During the mentoring sessions, participants 
were introduced to techniques for processing 
oyster shell waste into livestock feed, based on 
successful practices documented in other 
communities (Setyaningrum, 2007; Katrina, 
2014). 

 
Figure 3. Field observations on oyster shell 

waste conditions 

In addition to technical education, the team 
also presented case studies, such as the success 
story from Tambak Cemandi Village, where a 
similar waste management initiative was 
successfully implemented in 2019 (A’yuni et al., 
2019). This approach aimed to build community 
confidence in the feasibility of the program 
while aligning with Circular Economy and 
Bioeconomy principles described earlier. 

 

 

3. Community Response and Initial 
Achievement Indicators 

The results of the socialization and discussion 
activities indicated that over 80% of 
participants (24 out of 30 individuals) expressed 
interest in the oyster shell waste processing 
initiative. They recognized that this alternative 
could generate economic benefits, particularly 
for those already raising small livestock, such as 
chickens and ducks. 

Key early achievement indicators included: 
a. Knowledge improvement: 90% of 

participants demonstrated the ability to 
explain the benefits of oyster shell waste 
processing. 

b. Follow-up interest: Approximately 70% 
expressed willingness to participate in 
further training on feed production 
techniques. 

These achievements suggest that practical, 
hands-on education methods effectively 
enhanced community understanding and 
motivation. This finding supports the argument 
made in the Introduction regarding the 
readiness of the productive-age group to adopt 
innovations (Ankesa et al., 2016). Moreover, 
measurable success indicators, as emphasized 
by Alfiana et al. (2017), are crucial for 
continuous program improvement and 
adaptation to evolving community needs. 

 
Figure 4. Education and discussion session 

with women shellfish workers. 
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4. Implementation Barriers and Proposed 
Solutions 

Despite the high level of community interest, 
significant barriers hindered the independent 
implementation of oyster shell waste 
processing, particularly the lack of appropriate 
equipment, such as a disk mill machine 
necessary for grinding oyster shells into fine 
powder suitable for animal feed. 

Without such equipment, the community 
remains dependent on traditional methods—
selling raw waste to collectors at a much lower 
economic value. Therefore, appropriate 
technological innovation is urgently needed. 

Proposed and discussed solutions include: 
a. Equipment assistance proposal: Preparing a 

collaborative proposal to obtain equipment 
support from local government agencies or 
corporate social responsibility (CSR) 
programs. 

b. Joint financing schemes: Encouraging the 
establishment of small cooperatives to 
collectively manage the gradual acquisition 
of necessary equipment through member 
contributions. 

c. Ongoing training: Organizing continuous 
training on small business management and 
waste-based product processing 
techniques. 

These steps are intended to ensure the 
sustainability of the program and foster 
innovative social change, consistent with the 
concept of social innovation outlined by Avelino 
et al. (2017). 

5. Social and Environmental Implications 
Socially, the program has the potential to 
strengthen women's empowerment in the 
village, particularly among shellfish workers, by 
opening new business opportunities based on 
local resources. Environmentally, reducing the 
amount of waste disposed of in nature could 
help preserve the coastal ecosystems that form 
the backbone of the village’s economic 
activities. Consistent with Pelly, Fauziah, and 
Susanti (2018), coastal zones represent regions 
where ecological, social, and economic forces 

interact intensively, providing crucial 
ecosystem services of significant economic 
value to communities. 

This program aligns with the broader vision of 
sustainable resource management by 
integrating the principles of Circular Economy, 
Green Economy, and Bioeconomy, as discussed 
by D’Amato et al. (2017). 

Looking forward, if equipment-related barriers 
can be overcome, Gisik Cemandi Village has the 
potential to become a model for community-
based waste management that enhances local 
economic value while supporting sustainable 
development goals. Capah et al. (2023) noted 
that effective waste management programs are 
closely linked to achieving Sustainable 
Development Goal (SDG) 12, which emphasizes 
responsible consumption and production, 
aiming to minimize waste generation and 
achieve a zero-waste society. Proper waste 
processing not only reduces environmental 
pollution but also mitigates the negative health 
impacts associated with unmanaged waste. 
 
CONCLUSION 

his community mentoring program on 
oyster shell waste utilization in Gisik 
Cemandi Village successfully enhanced 

residents’ knowledge and motivation to 
process waste into livestock feed products, 
with 90% of participants demonstrating an 
understanding of the benefits and 70% 
expressing interest in further training. 
Scientifically, the initiative contributes to the 
practical application of circular economy 
principles and social innovation based on local 
resources, while socially it strengthens 
women's economic empowerment and 
supports local food security. However, 
limitations such as the short observation 
period, the lack of advanced processing 
equipment, and the absence of a 
comprehensive economic feasibility analysis 
constrained the program's broader impact. 
Future studies should focus on long-term socio-
economic and environmental impact 
assessments, cost-benefit analyses, and the 

T 
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development of affordable technological 
innovations to support wider adoption. It is 
anticipated that this program can serve as a 
replicable model for sustainable, community-
based waste management in other coastal 
regions, contributing to the achievement of 
sustainable development goals. 
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