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Community empowerment; Seaweed farming is an important source of livelihood for coastal
post-harvest technology; communities on Salemo Island; however, conventional drying
Seaweed farmers; practices remain constrained by limited drying space, contamination
Solar drying; from dust and dirt, unpredictable rainfall, strong winds, and animal
Sustainable livelihoods disturbances. This community service program aimed to empower the

Reski Bersama seaweed farmer-fisher group through the application
of a polycarbonate- and solar panel-based Balla Pangalloang drying
house, accompanied by training in business management, marketing,
and financial management. The program was implemented through
preparation, socialization, technical training, managerial training,
continuous mentoring, and evaluation. The Balla Pangalloang was
equipped with a solar power system and supporting components to
improve the drying process and product hygiene. The results showed
that approximately 450 kg of seaweed could be dried within five days,
about two days faster than conventional open-air drying. The drying
system also improved product cleanliness by protecting seaweed from
dust, dirt, rainfall, and animal interference. In addition, the partners
demonstrated improved skills in production, business management,
marketing, and financial administration. The program contributed to
increased productivity, better product quality, improved business

capacity, and higher partner income.

conclusion, the

implementation of a polycarbonate- and solar panel-based Balla

Pangalloang  represents an  appropriate

community-based

technological innovation for strengthening seaweed processing
efficiency and supporting the economic empowerment of coastal

communities on Salemo Island.
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INTRODUCTION

Seaweed cultivation is one of the main livelihood activities of coastal communities on
Salemo Island, Mattiro Bombang Village, North Liukang Tupabbiring District, Pangkajene and
Islands Regency, South Sulawesi. Members of the Reski Bersama seaweed farmer-fisher group
combine fishing activities with seaweed cultivation, with seaweed farming providing a relatively
important contribution to household income. The activity has been practiced for generations and
has developed more intensively in recent years. The cultivation area managed by the community
reaches approximately 15 hectares, supported by relatively accessible seedlings, simple
cultivation techniques, short production cycles, and an established local market in which traders
generally purchase dried seaweed directly from farmers (Adam et al., 2023).

Despite this potential, several constraints continue to limit productivity and the economic
benefits obtained by the partner group. Seaweed drying is still carried out conventionally along
roadsides and on simple platforms near the coast (Amir et al., 2024). This method reduces
available public space, interferes with road access, limits drying capacity, and exposes the
harvested seaweed to dust, dirt, rainfall, strong winds, and animal disturbance (Anshar et al.,
2025). The conventional drying system can accommodate only about 500—600 kg of wet seaweed
per drying cycle, equivalent to approximately 250-300 kg of clean dried product. These
conditions indicate that the drying process is not only inefficient but also poses risks to product
hygiene and quality (Aulia, 2022).

The economic potential of seaweed farming on Salemo Island is nevertheless substantial.
Production from one hectare can reach approximately 7.5-8 tons of wet seaweed per month, or
about 3.5—4 tons of dried seaweed, and under favorable conditions may reach around 9.5 tons of
wet seaweed or 4.5 tons of dried seaweed (Boateng, 2023). However, income remains below its
potential because production and post-harvest practices have not yet been managed efficiently. In
addition, the partner group still faces weaknesses in organizational management, task distribution,
marketing strategies, and financial administration. Product marketing generally depends on
traders visiting the production site, limiting farmers’ access to price comparisons and broader
markets. Business and household finances are also not clearly separated, while systematic
bookkeeping has not yet been consistently implemented (Denis et al., 2024;Fatimah & Samsul,
2024).

These conditions reveal a gap between the considerable production potential of seaweed
and the limited capacity of the community to manage post-harvest processing and business
development. The partner therefore requires an appropriate technology that is technically feasible,
environmentally suitable, easy to operate, and capable of improving drying efficiency and product
cleanliness (Indriani et al., 2025; Jamaluddin et al., 2022). At the same time, technological
intervention alone is insufficient without strengthening managerial capacity, marketing practices,
and financial management. The identified needs consequently cover four interrelated aspects:
production technology, business management, marketing development, and financial
administration (Jemri & Jannah, 2024).

To address these problems, the community service program introduced Balla Pangalloang,
a seaweed drying house constructed using polycarbonate material and supported by a solar
photovoltaic system. The drying facility integrates solar energy, a blower, DC lighting, structural
framing, and drying racks to create a more protected drying environment (K, 2023; Khan et al.,
2025). Its use is intended to accelerate moisture reduction while reducing direct exposure to rain,
airborne contaminants, and other environmental disturbances. The technological intervention was
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complemented by training and mentoring in business management, marketing, and financial
administration to strengthen the sustainability of the partner’s enterprise.

Accordingly, this community service activity aimed to empower the Reski Bersama
seaweed farmer-fisher group on Salemo Island through the implementation of a polycarbonate-
and solar panel-based Balla Pangalloang. Specifically, the program sought to improve drying
efficiency, product hygiene and quality, production capacity, business management, marketing
practices, and financial administration. Through the integration of appropriate technology and
capacity-building activities, the program was expected to strengthen productivity, expand
economic opportunities, and support greater business independence among coastal seaweed
farming communities.

METHOD

Implementation Method

This community service program was conducted on Salemo Island, Mattiro Bombang
Village, North Liukang Tupabbiring District, Pangkajene and Islands Regency, South Sulawesi,
Indonesia. The main partner was the Reski Bersama seaweed farmer-fisher group, with additional
involvement of the Mandiri PKK women’s group in selected training and product-development
activities. The source manuscript does not specify the exact month or duration of implementation;
therefore, the implementation period should be added according to the official activity schedule.

The program adopted a participatory community empowerment approach that combined
the application of appropriate technology with technical training, managerial capacity building,
mentoring, and evaluation. The intervention focused on four priority areas identified from the
partner’s needs: improving production and post-harvest processing, strengthening business
management, improving marketing practices, and developing better financial management. The
core technological intervention was the construction and application of a Balla Pangalloang, a
seaweed drying house supported by solar photovoltaic energy.

The Balla Pangalloang was constructed using solar photovoltaic components, blowers, DC
lighting, C-channel structural frames, hollow steel for the door frame, polycarbonate or
ultraviolet-resistant plastic for the walls and roof, and bamboo for the drying racks. The drying
house was designed to provide a more protected drying environment and had a maximum capacity
of approximately 3 tons. The blower was used to assist air circulation and remove excess moisture
when the internal temperature increased.

The methods of delivery consisted of direct socialization, demonstration, hands-on
practice, discussion, managerial training, and continuous mentoring. Technical training focused
on the operation and maintenance of the Balla Pangalloang and its supporting equipment.
Managerial training covered organizational management, division of responsibilities, business
administration, marketing strategies, and financial management. Marketing training introduced
the basic marketing mix, including product, price, distribution, and promotion, while financial
training emphasized the separation of business and household finances, cash-flow management,
bookkeeping, assets, receivables, and investment management.

The learning and implementation media included the Balla Pangalloang drying unit, solar
photovoltaic equipment, blowers, DC lighting, drying racks, technical demonstrations, training
materials, and direct practice sessions. The partner members were actively involved in the
construction and implementation process, including providing labor and available equipment.
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This participatory strategy was intended to increase ownership of the introduced technology and
strengthen the sustainability of its use after the formal program ended.

Program evaluation was conducted by comparing partner conditions before and after the
intervention. Evaluation indicators included the operation and maintenance of the Balla
Pangalloang, drying performance, production capacity, partner skills, business management,
marketing practices, financial management, and partner income. Technical evaluation also
included drying duration and final moisture content. Trial results showed that approximately 450
kg of seaweed could be dried within five days, with a moisture content of approximately 33.5%,
compared with approximately seven days under conventional open-air drying conditions.
The evaluation instruments consisted of observation of partner practices, interviews and
discussions with partner members, monitoring records, documentation of drying performance,
assessment of participant skills before and after training, and records of production and income
changes. Data were analyzed descriptively by comparing conditions and indicators before and
after program implementation. Changes in skills, production, drying efficiency, and income were
expressed using frequencies, absolute differences, and percentage increases. The manuscript
reports that the number of individuals skilled in operating Balla Pangalloang and related seaweed
production equipment increased from 2 to 18, while skills related to induction cooking equipment
and seaweed-based food processing increased from 1 to 19 participants. Partner I recorded an
income increase of approximately 80%, while Partner II recorded an increase of approximately
87%.

Stages of Activities
The implementation nrocess was organized seauentiallv as follows:

Stages of Activities

: d::t‘::::ea:;on = coc‘:rad?:aetrion =) Preparation =p|Implementation (=) Mentoring |=P| Evaluation |=p| Follow-up

Figure 1. Stages of the community service program implementation: problem identification,
partner coordination, preparation, implementation, mentoring, evaluation, and follow-up.

Problem identification was conducted through field observation, interviews, and
discussions with the partner group to identify constraints related to conventional drying, product
hygiene, production capacity, business organization, marketing, and financial administration.
This stage established the priority problems that would be addressed through the program. Partner
coordination was then undertaken to agree on the intervention plan, division of responsibilities,
technology to be introduced, and partner participation. The Reski Bersama group expressed
willingness to contribute labor, locally available equipment, and active participation in
constructing and operating the Balla Pangalloang.

The preparation stage included preparing materials and equipment, developing the
technical design of the drying house, arranging the training materials, and preparing supporting
solar photovoltaic components. This was followed by the implementation stage, which included
construction and installation of the Balla Pangalloang, installation of the solar energy system and
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blower, technical demonstrations, practical training, business management training, marketing
training, and financial management training.

Mentoring was provided continuously to assist the partners in operating and maintaining
the drying facility and applying the managerial practices introduced during training. Evaluation
was subsequently carried out by comparing pre-program and post-program conditions,
particularly in terms of drying performance, technical skills, productivity, business management,
marketing, financial administration, and income. The follow-up stage focused on program
sustainability. Monitoring was planned to continue after completion of the main activities,
particularly regarding the operation and maintenance of the Balla Pangalloang, production
performance, business management, market expansion, and financial management. This follow-
up mechanism was intended to ensure that the technology and managerial improvements could
be maintained independently by the partner group.

RESULT

Results of Activities

The community service program was implemented through a series of coordinated
activities involving the Reski Bersama seaweed farmer-fisher group on Salemo Island and the
Mandiri PKK women’s group. The activities included introduction of the *Balla Pangalloang*
technology, installation and operational testing of the solar-powered drying system, technical
training, business management training, marketing assistance, financial management training, and
continuous mentoring. Community members were directly involved in the implementation
process, including preparation of materials, construction support, equipment operation, and
evaluation of the introduced technology.

Figure 2. The condition of the seaweed drying process of the reski bersama seaweed farmer-
fisher group

The target participants consisted primarily of seaweed farmer-fishers and members of the
Mandiri PKK women’s group. Based on the manuscript, participant involvement increased
substantially during the program. The number of participants capable of operating the Balla
Pangalloang and motorized seaweed carts increased from 2 people before the intervention to 18
people after the program. In addition, participants capable of operating induction stoves,
automatic cooking equipment, and processing seaweed into value-added products increased from
https://jurnal.edi.or.id/index.php/JPMEl/home Page | 140


https://jurnal.edi.or.id/index.php/JPMEI/home

1 person to 19 people. However, the manuscript does not explicitly report the total number of
registered participants or detailed demographic characteristics such as age, sex distribution,
education level, or duration of participation. Therefore, these characteristics should not be inferred
beyond the information available in the source manuscript.

Program achievement was demonstrated by improvements in technical performance,
participant skills, production management, and economic outcomes. Testing of the Balla
Pangalloang showed that approximately 450 kg of seaweed could be dried within five days. This
duration was about two days shorter than conventional open-air drying, which generally required
approximately seven days. The final moisture content reached approximately 33.5%, within the
range reported in the manuscript for dried seaweed suitable for storage and sale. The enclosed
drying system also provided better protection against dust, dirt, rainfall, and animal interference,
thereby improving hygiene and product quality. The program also produced measurable
improvements among both partner groups. The manuscript reports an increase of 16.9% for
Partner I and 62.6% for Partner II in the assessed program outcomes. Economic benefits were
also observed, with Partner I experiencing an approximately 80% increase in income and Partner
II an approximately 87% increase. These changes indicate that the intervention was not limited
to technical improvements in seaweed drying but also contributed to strengthening production
capacity, business performance, and household economic opportunities.

A formal pretest-posttest instrument with numerical knowledge scores is not reported in
the manuscript. Therefore, program effectiveness is more appropriately presented as a before-
and-after comparison of observable skills and performance indicators. Before the intervention,
only two participants were skilled in operating the seaweed drying and transportation equipment,
whereas 18 participants demonstrated this capability after training and mentoring. Similarly, skills
related to seaweed-based culinary processing increased from one participant before the activity
to 19 participants afterward. These findings demonstrate substantial practical skill transfer and
indicate that hands-on training and mentoring were effective in improving participant
competence. The skills acquired by participants included operating and maintaining the Balla
Pangalloang, using solar-powered supporting equipment, managing the seaweed drying process,
applying safer and more hygienic post-harvest handling, using induction and automatic cooking
equipment, and processing seaweed into diversified products such as seaweed brownies, fresh
noodles, agar-based products, and seaweed jam. Participants also received capacity-building
support in business organization, marketing, bookkeeping, and financial management.

()

Figure 3. Improvement in participants’ technical skills before and after the community service
program.

https://jurnal.edi.or.id/index.php/JPMEl/home Page | 141


https://jurnal.edi.or.id/index.php/JPMEI/home

Documentation of the activity presented in the manuscript includes the initial conditions of
conventional seaweed drying, interviews and discussions with partner representatives, the
construction and application of the Balla Pangalloang, and the implementation of the solar-
powered drying system. Figure 1 illustrates the initial interaction with the partner and the seaweed
farming context, Figure 2 shows the conventional drying conditions before the intervention, and
Figure 3 presents the applied Balla Pangalloang technology equipped with a solar photovoltaic
system. These visual records support the observed transformation from traditional open-air drying
toward a more controlled, hygienic, and technology-assisted drying process. Overall, the activity
achieved its principal objectives by improving drying efficiency, participant competence,
production quality, management practices, and economic performance. The combination of
appropriate technology and community-based mentoring created practical benefits for the partner
groups and strengthened their capacity to manage seaweed production more independently and
sustainably.

DISCUSSION

The implementation of the polycarbonate- and solar panel-based Balla Pangalloang
demonstrated that appropriate technology can address several post-harvest problems experienced
by seaweed farmers on Salemo Island. The most evident technical improvement was the reduction
in drying time. Approximately 450 kg of seaweed could be dried within five days, whereas
conventional open-air drying generally required about seven days. The final moisture content
reached approximately 33.5%, indicating that the dried seaweed had reached a condition suitable
for storage and marketing according to the criteria applied in the program. In addition to
shortening the drying period, the enclosed structure reduced direct exposure to dust, dirt, rainfall,
and animal disturbance, thereby supporting cleaner and more controlled post-harvest handling
(Khasiya et al., 2025).

These results indicate that the success of the program was not determined solely by the
availability of technology, but also by the suitability of the intervention to the partner’s actual
needs. Before the program, seaweed was dried along roadsides and on open platforms near the
coast, creating limitations in drying capacity, hygiene, and protection from changing weather
conditions (Kreetachat et al., 2023; Lestari & Aras, 2024). The introduction of Balla Pangalloang
directly addressed these problems by providing a protected drying space supported by solar
energy and a blower system. The use of locally applicable construction materials, including
polycarbonate, structural frames, bamboo drying racks, and photovoltaic components, also
increased the practical feasibility of the technology for coastal communities (Lestari et al., 2024).

Another important factor supporting program achievement was active partner participation.
Members of the Reski Bersama group were involved in the preparation, construction, operation,
and maintenance of the drying facility. The partner also contributed labor and available equipment
during implementation (Novitasari et al., 2024). Such participation strengthened community
ownership of the technology and reduced the risk that the equipment would remain unused after
the formal program ended. The combination of direct demonstration, hands-on practice,
managerial training, and continuous mentoring further facilitated the transfer of practical skills
(Raufet al., 2023).

The findings are consistent with the technological direction of previous studies cited in the
manuscript, which have developed solar, hybrid solar, and biomass-based drying systems for
seaweed and other agricultural or fishery commodities. These studies generally emphasize the
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potential of controlled drying technologies to improve drying efficiency and reduce dependence
on conventional open-air methods (Rayuddin et al., 2025). The present program extends this
technological approach into a community empowerment setting by combining the drying
technology with business management, marketing, financial management, and direct partner
mentoring.

The program also addressed non-technical factors that previously limited business
development. Before the intervention, the partner group still relied on relatively informal
organizational arrangements, lacked clear division of responsibilities, depended largely on
visiting traders for product sales, and did not consistently separate household finances from
business finances (Rostini et al., 2025). Training in organizational management, marketing, and
financial administration was therefore relevant to the sustainability of the technological
intervention. This approach is in line with the references cited in the manuscript concerning the
importance of business management, marketing strategy, and financial bookkeeping for
strengthening micro and small enterprises.

The program nevertheless faced several potential constraints. The operation of a solar-
powered drying system remains dependent on appropriate maintenance of the photovoltaic
components, blower, structural materials, and drying racks. In an island setting, replacement
components and technical support may also be less accessible than in urban areas (Salam et al.,
2022). Moreover, changes in business management and financial practices require continuous
behavioral reinforcement and cannot be expected to become fully institutionalized after a single
training period (Sekarjati et al., 2024). The manuscript therefore appropriately emphasizes
continued monitoring of equipment use, maintenance, production, marketing, and financial
management after program completion (Siraj et al., 2024).

Overall, the findings suggest that integrating appropriate post-harvest technology with
managerial and economic capacity building provides a more comprehensive form of community
empowerment than technology transfer alone. The Balla Pangalloang improved the efficiency
and cleanliness of the drying process, while complementary training strengthened the partners’
ability to manage production and business activities. This integrated approach is particularly
relevant for small-scale seaweed farming communities whose economic performance depends not
only on production volume but also on product quality, market access, and organizational
capacity.

Impact of the Community Service

The community service program generated measurable changes in the technical and
economic capacity of the participating partners. The most visible change was the increase in
practical competence. The number of participants capable of operating the Balla Pangalloang and
related seaweed equipment increased from 2 to 18 people. Likewise, the number of participants
able to use induction and automatic cooking equipment and process seaweed into diversified
products increased from 1 to 19 people. These changes indicate that the program strengthened
participants’ practical skills and reduced dependence on a small number of individuals with
technical competence.

At the production level, the intervention improved drying efficiency by shortening the
drying period from approximately seven days under conventional conditions to five days using
the Balla Pangalloang. The protected drying environment also improved hygiene by reducing
exposure to dust, dirt, rainfall, and animals. These improvements are important because cleaner
and more consistent drying can increase product quality and may strengthen the bargaining
position of farmers during marketing.

https://jurnal.edi.or.id/index.php/JPMEI/home Page | 143


https://jurnal.edi.or.id/index.php/JPMEI/home

The program also contributed to economic improvement. The manuscript reports an
approximately 80% increase in income for Partner I and 87% for Partner II. In addition, the
program outcomes increased by 16.9% for Partner I and 62.6% for Partner II. Although the
manuscript does not provide the detailed calculation basis for all of these percentages, the reported
changes indicate positive economic and capacity-building effects following the intervention.

Beyond measurable outcomes, the program encouraged changes in business behavior by
introducing more structured management, marketing, and financial administration. Participants
were encouraged to separate household and business finances, improve bookkeeping, apply
broader marketing strategies, and strengthen organizational roles. Thus, the impact of the program
extended from individual technical skills to broader group capacity, productivity, and business
independence.

Program Sustainability

Program sustainability is planned through continued mentoring and periodic monitoring of
both technical and managerial components. The primary follow-up activity is regular monitoring
of the use and maintenance of the Balla Pangalloang, including the solar photovoltaic system,
blower, drying racks, and supporting equipment. Monitoring should also assess drying
performance, production capacity, and product quality to ensure that the technology continues to
function effectively after the formal community service activities are completed. Managerial
mentoring should continue alongside technical monitoring. The partner group needs periodic
assistance in maintaining bookkeeping practices, separating business and household finances,
applying marketing strategies, and expanding market access. Monitoring of business performance
and income can be used to identify whether the improvements achieved during the program are
sustained over time. The manuscript specifically identifies continued monitoring of production,
business management, market expansion, and financial management as components of the follow-
up plan.

Sustainability can also be strengthened by assigning trained members as internal facilitators
responsible for transferring operational knowledge to other group members. Although the
manuscript does not explicitly report the establishment of formal community cadres, the increase
in the number of participants capable of operating the technology provides a practical basis for
developing peer-based mentoring within the group. The trained members can support routine
maintenance, supervise drying procedures, and provide basic guidance to new members. Further
development should prioritize stronger cooperation between the Reski Bersama group, village
government, universities, and other relevant stakeholders. Such collaboration can support access
to technical assistance, equipment maintenance, market development, and future product
diversification. The establishment of routine monitoring records for drying performance,
production volume, product sales, maintenance costs, and income would also strengthen
evidence-based evaluation of long-term program outcomes.

Overall, the sustainability strategy should maintain the integration of technology, human
resource capacity, business management, and market development. Continuous mentoring, local
technical responsibility, routine monitoring, and institutional collaboration are essential to ensure
that the benefits of the Balla Pangalloang are maintained and that the technology continues to
contribute to productivity, income, and the economic independence of the seaweed farming
community on Salemo Island.
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CONCLUSION

The community service program successfully empowered the Reski Bersama seaweed
farmer-fisher group through the implementation of a polycarbonate- and solar panel-based Balla
Pangalloang. The technology improved the seaweed drying process by reducing drying time from
approximately seven days to five days, increasing protection from dust, dirt, rainfall, and animal
disturbance, and supporting better product hygiene and quality. The program also strengthened
participants’ technical skills, business management, marketing practices, and financial
administration. Practical competence increased substantially, with the number of participants
skilled in operating the drying and supporting equipment rising from 2 to 18 people, while
seaweed processing skills increased from 1 to 19 people. Economic benefits were also reported,
including increased partner income. The main benefit for the partners was the integration of
appropriate technology with capacity building, enabling a more efficient, hygienic, and
economically productive seaweed business. Further program development is recommended
through periodic mentoring, routine maintenance of the Balla Pangalloang and solar photovoltaic
system, continuous monitoring of production and income, strengthening of bookkeeping and
marketing practices, expansion of market networks, and replication of the technology for other
seaweed farming groups in similar coastal areas.
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