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The study aimed to (a) analyze fisheries’ activities and the suitability of incinerators for
port solid waste management, (b) formulate priority strategies for implementing
incinerator technology in Tanjung Luar Fishing Port. The methods used were descriptive
analysis, score methods, and Analytic Hierarchy Process (AHP) methods. The developing
fishery activities analyzed in Tanjung Luar were fishing boat activities, fish marketing,
port industries and fish processing, sea supply kiosk, provision of sea fuels, provision of
ice for fish, food stalls, and other fishery services. The suitability of incinerators for port
solid waste management was relatively high, which was indicated by the fulfillment of
‘good compliance’ criteria (3.20 on a scale of 1-4) and ‘very good beyond compliance’
criteria (3.52 on a scale of 1-4). Developing an environmental control system in
incinerator operations (CONT) was priority strategy | of implementing incineration into
solid waste management in fishing ports (IR=0.245, inconsistency 0.05). The supporting
strategy was the recruitment of skilled incinerator managers from the community
(MANG) (IR=0.232, inconsistency 0.05). The implementation of incinerators is believed
to be able to save the management cost of port solid waste reaching 26,584.62 USD per
year, prevent waste hazards to fish caught, fisheries actors, visitors, and the community
around the port (9,768 people), and improve the performance of fishery activities in the
port (8 activities). In the future, it is hoped that research will be conducted on the
development of energy sources for fishing ports that utilize combustion heat in
incinerators.

HIGHLIGHTS

This study highlights fishery activities in a fishing port and the potential for solid waste produced. Furthermore, it analyses the
suitability of incinerators if applied to manage the port’s solid waste. Finally, it formulates a priority strategy for implementing

incinerator technology after it is declared suitable for the Fishing Port.

1. INTRODUCTION

Fishing ports are the centre of fisheries
activities in many regions in Indonesia. This is
because fishing ports are a place for unloading fish
caught by fishing boats, a place where fish processing
industries obtain raw fish, a place where fish
marketing activities are carried out, and a place where
supporting fisheries businesses develop. One of the
fishing ports that plays this role is the Tanjung Luar
Fishing Port (FP), East Lombok Regency. According
to the Department of Marine Affairs and Fisheries
(DMAF) of East Lombok Regency (2024), the

Tanjung Luar FP was the main centre of fisheries
activities in West Nusa Tenggara (WNT) Province,
where fish production reached 4,382 tons/year or
58.66% of the total marine fish production in 2023 in
East Lombok Regency. Meanwhile, East Lombok
Regency mainly contributed to WNT’s fisheries and
marine products (Mustaruddin et al., 2022a; Firdaus et
al., 2020).

However, these fishery activities also had a
negative impact on the environment of the fishing
port, namely producing various solid, liquid and gas
waste. Solid waste was the type of waste that most
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produced by fishery activities at Tanjung Luar FP.
According to the Department of Environment and
Sanitation (DES) of East Lombok Regency (2024),
almost all fishery activities at the Tanjung Luar FP
produced solid waste. The activities of fishing vessels,
fish marketing, and sea supply kiosks were the main
contributors of solid waste, especially from net scraps,
used containers and plastics, leftover supplies, fallen
fish, and fish pieces (Shofa and Hadi, 2017; Subhan,
2018; Liu et al., 2022). Solid waste at the Tanjung
Luar FP also comes from community activities around
the port. Meanwhile, liquid and gas waste generally
come from fisheries processing and transportation
activities, but the amount is not as much as solid waste.
The volume of daily solid waste at the Tanjung Luar
FP tends to increase, and its condition is concerning
because it has spread to the port ponds. In 2022, a
cleaning activity for the port and coastal area involved
fisheries stakeholders, village trustee army, and the
community. In 2023, DES of East Lombok Regency
carried out a marathon garbage sweeping activity in
the coastal and port areas (DMAF of East Lombok
Regency, 2024). However, these activities were
limited to collecting and sorting waste, but no waste
processing system in place. As a result, the solid
waste/garbage that had been collected spread again
and polluted the fishing port area.

One effort that can be made in aim to solve the
solid waste problem is to apply incinerator technology.
An incinerator is a solid waste processing technology
that is operated at high temperatures. This temperature
is produced by developing a closed combustion
technique, where heat is optimised for burning and
nothing is released into the environment (Ji et al.,
2022; Yang et al., 2019). This incineration technique
is considered suitable for solid waste from fishing
ports, which are usually wet, contain lots of used
sacks, pieces of containers, fish scraps/pieces, net
scraps, fibres, and plastic packaging (Liu et al., 2022;
Hendrawan, 2022). The organic and inorganic
components in the waste are mixed, wet, with various
sizes that are difficult to separate. This will complicate
the application of other technologies, such as
composting and bio-digesters. These two technologies
only process organic waste from fish scraps and food
waste, while used sacks, net scraps, fibre and plastic
packaging cannot be processed (Subhan, 2018;
Ozkaynak and lIcemer, 2024; Vaio et al., 2019).
Incinerator technology can process all types of solid
waste. However, in order to be widely operated, waste
processing technology must meet the proper criteria
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stated in Ministry of Environment and Forestry (MEF)
of Indonesia (2021) and be well received by local
fisheries stakeholders (McClanahan et al., 2024,
Caramuta et al., 2021).

The study helps to ensure this, thus facilitating
the implementation of incinerator technology in the
Tanjung Luar FP area. The study aimed to (a) analyse
fishery activities and the suitability of incinerators for
solid waste management at the fishing port, and (b)
formulate priority strategies of implementing
incinerator technology for solid waste management in
fishing ports.

2. METHODOLOGY
2.1 Study location

The location of the study was the Tanjung Luar
FP Area, East Lombok Regency, WNT Province,
Indonesia (Figure 1). The study was conducted in
June-August 2024.

2.2 Data collection

The data collected consisted of fisheries activity
data, dominant fish landed data, solid waste data,
incinerator suitability data for solid waste
management, and views regarding the application of
incinerators for port solid waste management.
Statistics  collection methods included field
exploration, questionnaire distribution, training, and
focus group discussions (FGD). Field exploration was
intended to collect information on fisheries activities
and dominant fish landed at the Tanjung Luar FP. The
distribution of questionnaires was designed to collect
information on solid waste and the suitability of
incinerators for their management. Training and FGD
were intended to raise awareness of waste
management while obtaining information/views
regarding the application of incinerator technology for
port solid waste management. Training and FGD were
carried out by combining the concepts of the
classroom and field method. This combination of
methods was used to optimise the impact of awareness
and the depth of information obtained from FGD
participants.

Questionnaire respondents and FGD participants
were selected purposively from fisheries stakeholders
who are active in the Tanjung Luar FP Area. The
selection criteria were active fisheries actors who have
been active in the Tanjung Luar FP Area for at least two
years. Specifically for questionnaire respondents, added
with minimum education criteria of junior high school
graduates (Ozkaynak and Icemer, 2024; Kamargo et al.,
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2018). The questionnaire respondents amounted to
15 people consisting of 4 fishermen, 3 fish industry/
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Figure 1. Map of the study area

2.3 Data analysis

Data analysis used descriptive analysis, score
methods, and analytical hierarchy process (AHP)
methods. Descriptive analysis was used to describe
fisheries activities in the Tanjung Luar FP Area and
the potential solid waste they generate. Score methods
were used to evaluate the suitability of incinerators
with proper criteria for port solid waste management.
According to MEF of Indonesia (2021), there were
two proper criteria, namely compliance criteria and
beyond compliance criteria. Aspects assessed in the
compliance criteria include water pollution control, air
pollution control, toxic and hazardous waste
management, and control of potential land damage.
Beyond compliance criteria include energy efficiency
efforts, implementation of reduce, reuse and recycle
(R3), protection of biodiversity, and community
development programs.

The AHP method was used to formulate priority
strategies for the application of incinerator technology
in the management of fishery port solid waste.
According to Mustaruddin et al. (2011) and Caramuta
et al. (2021), the AHP method is divided into four
analysis hierarchies, namely goals, criteria, sub-
criteria (optional), and alternative strategies. In this
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study, the goal was the strategy of implementing
incinerator technology for solid waste management in
fishing ports. The criteria used were compliance
criteria and beyond compliance criteria. Sub-criteria
were not developed because the substance of both
criteria was complete and accommodated applicable
regulations (MEF of Indonesia, 2021). Alternative
strategies were further determined from the results of
FGD and questionnaire distribution. Analysis of each
hierarchy used a paired comparison test (Saaty, 1993).
Furthermore, the results of the AHP analysis were
tested for inconsistency and sensitivity. The results of
the AHP analysis could be trusted if they have an
inconsistency <0.1 and are not too sensitive
(Mustaruddin et al., 2011).

3. RESULTS AND DISCUSSION
3.1 Fishery activities and solid waste potential at
the Tanjung Luar Fishing Port

Fishery activities at the Tanjung Luar FP
generally supported the production of fish docking at
the port. These activities consisted of fishing boat
activities, fish marketing, port industry and fish
processing, provision of supplies for going to sea at
supply kiosks, provision of fuel for going to sea,
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provision of ice for fish, food stalls, and other fishery
services. The dominant fish landed were squid,
yellowtail, sardinella, pinkear emperor, selar, cob,
mackerel tuna, and bullet tuna (Table 1). This fishing
was generally carried out by small fishermen who
operate outboard motorboats (DMAF of East Lombok

Table 1. The dominant fish landed at Tanjung Luar Fishing Port

Regency 2024). This type of boat is widely chosen
because of more flexible in its operation. Larger boats
are rare and are used for fishing in more distant waters,
such as the waters of Sumbawa Island and the waters
of East Nusa Tenggara.

No  Fish species Semester 1in  Semester 2in  Total (kg) Potential waste of fishing
2023 (kg) 2023 (kg)
1 Squid (Loligo chinensis) 24,742 357,966 382,708 squid pieces (tentacles), fishing line
pieces
Yellowtail (Paracaesio kusakarii) 164,943 5,230 170,173 bait scraps, fishing line pieces
Sardinella (Sardinella albella) 14,616 219,675 234,291 fallen fish, net scraps
Pinkear emperor (Lethrinus 312,809 39,646 352,455 fallen fish, net scraps, fishing line
amboinensis) pieces
Selar (Selar crumenophthalmus) 5,315 161,865 167,180 fish pieces, net scraps
Cob (Auxis thazard) 14,074 164,994 179,068 fish pieces, scales and guts, net
scraps, fishing line pieces
7 Mackerel tuna (Euthynnus affinis) 36,508 200,810 237,318 fish pieces, scales and guts, net scraps
8 Bullet tuna (Auxis rochei) 68,777 374,802 443,579 fish pieces, scales and guts, net scraps

Source: data processed from DMAF of East Lombok Regency (2024)

In semester 1 (January-June), the fish that were
caught the most were yellowtail (Paracaesio
kusakarii) and pinkear emperor (Lethrinus
amboinensis). This is thought to be because in
semester 1, the frequency of rain is higher (rainy
season), so that the salinity of sea water is lower and
many nutrient components from land enter the waters.
Yellowtail and pinkear emperor are types of reef fish
that like low salinity and inhabit sandy areas with lots
of coral (Kamargo et al., 2018; Wahyudin et al., 2019).
Nutrients carried by floods from land will settle at the
bottom of the waters and accelerate the increase in the
population of both types of fish. In semester 2 (July-
December), squid production increased drastically,
allegedly due to longer sunlight (dry season) in those
months. Mustaruddin et al. (2022a) and Rosalina et al.
(2011) argued that squid prefer shallow waters with
dim lighting. In these conditions, squid will grow large
and reproduce rapidly. This encourages increased fish
production and increased fishing activities in the
Tajung Luar FP, while increasing the amount of waste
produced.

The solid waste generated by fishing activities
was very diverse, including net scraps, fallen fish, used
cardboard, used plastic, fish container waste, used
sacks, used styrofoam, pieces of rope, and food waste
(Table 2). The diversity of the waste was influenced
by the scope of the business and the type of demand
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received by fishery business actors/stakeholders in the
Tanjung Luar FP area. The results of distributing
questionnaires and FGDs stated that the potential for
solid waste tends to increase from year to year due to
the increase in fish landing services and variations in
needs in fishing, fish processing, and fish marketing.
The waste was generally wet because it came from
handling fresh fish, cooling fish, providing ice, and
handling processed fish, especially salted fish. Fresh
fish and salted fish are the main products produced in
the Tanjung Luar FP area (Mustaruddin et al., 2022a;
Firdaus et al., 2020).

Currently, solid waste at Tanjung Luar FP
(Table 2) has not been handled optimally. The local
authorities only handled around 37% of the waste, by
taking it to the waste disposal site. The rest was just
piled up, then scattered again until it enters the port
pool. This continued to happen until it became news in
many mass media (Subhan, 2018; DES of East
Lombok Regency, 2024). Cleaning efforts were
carried out, for example through cleaning activities for
the port and coastal areas in 2022, and marathon
sweeping of coastal and port waste in 2024 (DMAF of
East Lombok Regency, 2024). However, these
activities were not carried out routinely, so that solid
waste to the port continued to spread and pollute the
environment.
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Table 2. Fishery activities and solid waste potential at Tanjung Luar Fishing Port

No Fishery activities Products/services

Potential solid waste

1 Fishing boat fish caught

2 Fish marketing fish caught

3 Port industry and fish loading and unloading
processing fish, processed fish

4 Sea supply kiosk fishing supplies

5 Provision of fuel fishing fuel

6 Provision of ice for fish Ice for fishing

7 Food stalls ready to eat food

8 Fishery services fish handling and

transportation

net scraps, fishing line pieces, used cardboard supplies, used
plastic, fallen fish, pieces of fish, fish guts

fish tank waste, fallen fish, fish guts, pieces of rope

waste from fish landing, fish handling, fish containers, spice
containers, fish pieces, fish scales and guts, leftover burning
wood

used cardboard, wooden crates, used sacks, leftover packages
used jerry cans, pipe pieces and used hoses

leftover ice containers, used styrofoams

used cardboard, used plastic, leaves, leftover food, leftover
packages

used cardboard, used spare parts, pieces of rigging

3.2 Suitability of incinerators for port solid waste
management

An incinerator is a waste processing technology
developed to overcome the problem of solid waste in
the field, especially if the waste is wet and has various
sources. The incinerator proposed in this study is a
closed combustion type whose combustion heat can be
increased to 800-1,200°C. The incinerator components
were initiated to be installed vertically. The goal is that
it can be operated in fishing ports with narrow land and
can be moved. The vertical installation is intended so
that the incinerator does not take up much space for
fisheries activities in the port. This is because the
activity zone is already full at Tanjung Luar FP. The
incinerator that was initiated has a capacity of 15-20
tons/day. This capacity is more than enough to handle

1=bad, 2=moderate, 3=good, 4=very good

solid waste from the fishing port and its surroundings
which reaches 12-15 tons/day. However, the
development of incinerators in fishing ports must meet
the proper criteria required in MEF of Indonesia
(2021). It is important so that the incinerator can be
operated properly on site, its utilization level is
optimal, and it is safe for the environment (Cheng et
al., 2020; Thanassekos and Scheld, 2020; Hendrawan,
2022).

Figure 2 presents the distribution of incinerator
suitability values for solid waste management in the
Tanjung Luar FP area, and Figure 3 presents the level
of fulfillment of the required compliance criteria and
beyond compliance criteria. The values is scaled from
1to 4, where values 1, 2, 3, and 4 mean bad, moderate,
good, and very good respectively.

—— Water pollution control

—=— Air pollution control
Management of toxic and hazardous waste
Controlling potential land damage

—— Compliance criteria

—e— Energy efficiency efforts

—— Implementation of reduce, reuse and recycle

—— Biodiversity protection

—— Community development programs

—— Beyond compliance criteria

Figure 2. Distribution of incinerator suitability values for solid waste management in the Tanjung Luar Fishing Port Area.

Based on Figure 2, solid waste management
with incinerators had received quite diverse responses
from fisheries stakeholders, but no one gave a bad
score. This shows that there was no social rejection of
incinerators (Ji et al., 2022; Osmundsen, 2023). The

incinerator technology also met the compliance
criteria good (3.20 on a scale of 1-4) and the beyond
compliance criteria very good (3.52 on a scale of 1-4)
for application in fishing ports (Figure 3). This shows
that incinerators could be widely applied for solid
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waste management in the Tanjung Luar FP area. In the
compliance criteria, the aspect that was met very good
was water pollution control (3.53 on a scale of 1-4). In
the beyond compliance criteria, the aspects that were
met very good were energy efficiency efforts,
implementation of reduce, reuse, and recycle (R3), and
community development programs with values of
3.60; 3.53; and 3.67 on a scale of 1-4, respectively.
The only aspect with a relatively low value was

controlling potential land damage (2.87 on a scale of
1-4). In the implementation of R3, the reduction aspect
could be optimised because the incinerator could
reduce the volume of solid waste by up to 70% (Ji et
al., 2022; Hendrawan, 2022). Ash from the burning of
used cardboard, fallen fish, leftover food, used
wooden crates, and fish pieces can be used as fertiliser
(recycle) in greening at Tanjung Luar FP and its
surroundings.

4.50 .
m Water pollution control
4.00 A . .
3.60 353 3.67 352 Air pollution control
4 DR, 3.27 i
3.50 3.201 . = Management of toxic and hazardous waste
2.87 AR
3.00 1 o Controlling potential land damage
P
g 2.50 1 oo m Compliance criteria
) N
> 2.00 oo 1 Energy efficiency efforts
P
1.50 A o 0 Implementation of reduce, reuse and recycle
P
1.00 A RS O Biodiversity protection
P
0.50 1 o 5 Community development programs
P
0.00 o © Beyond compliance criteria

Aspects and criteria

Figure 3. Compliance of incinerator technology with respect to compliance and beyond compliance criteria for application in fishing

ports.

The highest value in the community
development aspect was thought to be because the
incinerator opens great opportunities for the
involvement of fishermen, port industry and fish
processing players, fish traders, and supporting service
actors at the port, especially in sorting solid waste and
operating the incinerator. Fisheries stakeholders can
bring their waste/garbage, although not too dry,
because the incinerator is designed to operate with
high combustion heat (Yang et al., 2019; Ji et al,,
2022). The operation of the incinerator is also
relatively easy and is closed combustion, so the risk of
accidents can be minimised (Shofa and Hadi, 2017;
Cheng et al., 2020). The value in the aspect of
controlling potential land damage (Figure 3) was not
high but was quite good. This was because the
application of the incinerator was only focused on the
port area (not on a large area). However, fishery
activities at the Tanjung Luar FP were very complex
(Table 2) and occur every day (DMAF of East
Lombok Regency, 2024), so the volume of waste
remained high. Fishery activities at the Tanjung Luar
FP were always busy because it was the main
destination for fish landings from boats operating in
the Alas Strait waters and many other waters in
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WPPRI-573 (Firdaus et al., 2020; Mustaruddin et al.,
2022a).

3.3 Strategy of implementing incinerator
technology for port solid waste management

The success of implementing incinerator
technology in the Tanjung Luar FP Area was greatly
influenced by the strategy chosen. Therefore, the
alternative strategies offered in the study come from
the aspirations and interests of fisheries stakeholders
in the location. These alternative strategies were: (a)
Recruitment of skilled incinerator managers from the
community (MANG), (b) Development of appropriate
incinerators collectively (COLL), (¢) Cooperation in
incinerator development with private companies
(COOP), (d) Development of environmental control
systems in incinerator operations (CONT), and (e)
Development of tariff systems in incinerator
operations (TARF). In addition, the continuity of the
strategy application also depended on the level of
fulfilment of the strategy against applicable
standards/criteria that underlie its positive assessment
(Caramuta et al., 2021; Mustaruddin et al., 2022a). In
this study, the criteria referred to the applicable
regulations on proper (MEF of Indonesia, 2021). The
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hierarchical tree for determining priority strategies is
presented in Figure 4. Furthermore, the results of the
analysis related to the urgency of the criteria and the

achievements of each alternative strategy in meeting
these criteria are presented in Table 3.

Strategy of implementing incinerator technology for
solid waste management in fishing ports

Criteria ‘ Compliance

‘ Beyond compliance ‘

Alternative
strategies

‘MANGHCOLLHCOOPHCONTHTARF‘

Figure 4. Hierarchy tree for determining the priority of strategy of implementing incinerator technology for solid waste management in

fishing ports

Table 3. Results of the analysis of the urgency of proper criteria and the achievement of each alternative strategy in meeting these criteria

Proper criteria Alternative strategy IR Achievements Inconsistency
Compliance (IR: 0.333) MANG 0.249 0.098

Compliance (IR: 0.333) COLL 0.181 0.071

Compliance (IR: 0.333) COOP 0.197 0.078 0.06
Compliance (IR: 0.333) CONT 0.124 0.049

Compliance (IR: 0.333) TARF 0.249 0.098

Beyond compliance (IR: 0.667) MANG 0.222 0.134

Beyond compliance (IR: 0.667) COLL 0.143 0.087

Beyond compliance (IR: 0.667) COOP 0.191 0.116 0.04
Beyond compliance (IR: 0.667) CONT 0.323 0.196

Beyond compliance (IR: 0.667) TARF 0.122 0.074

Based on Table 3, the beyond compliance
criteria were the most urgent proper criteria
(IR=0.667) to be fulfilled in the implementation of
incinerator technology in the Tanjung Luar FP Area.
It was thought to be because the beyond compliance
criteria were more accommodating to the dynamics
and needs of the field, for example, related to energy
efficiency and the existence of community
development programs. According to Ewell et al.
(2020) and Ross et al. (2024), the beyond compliance
criteria pay attention to the best environmental
management practices in the community and the
dynamics of global environmental issues. The results
of the analysis were also in line with the level of
fulfilment of the incinerator in Figure 3, which
prioritised the beyond compliance criteria. However,
both proper criteria must still be fulfilled to support the
legality and continuity of the implementation of
incinerators for port solid waste management. The
compliance criteria provide a portion of 33.3%
(IR=0.333) for the legality of the application.

415

The strategy of recruiting skilled incinerator
managers from the community (MANG) and the
strategy of developing a tariff system in incinerator
operations (TARF) met the compliance criteria good,
namely with each achievement of 0.98 at a trusted
inconsistency of 0.06. It is quite reasonable because
skilled managers are believed to have a better
understanding of applicable waste management
regulations, while the tariff system is a manifestation
of compliance with these regulations (Ewell et al.,
2020; McClanahan et al., 2022). For the beyond
compliance criteria, it was very good met by the
strategy of developing an environmental control
system in incinerator operations (CONT), namely with
an achievement of 0.196 at a trusted inconsistency of
0.04. According to McClanahan et al. (2022), Azeez
et al. (2022), and Subhan (2018), the development of
an environmental control system has a major impact
on protecting fish quality, public health, and the
comfort of activities in the port area. The strategy of
recruiting skilled incinerator managers from the
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community (MANG) and the strategy of cooperation
in incinerator development with private companies
(COOP) also met the criteria good, with achievements
of 0.134 and 0.116, respectively (inconsistency 0.04).
Both strategies expanded community involvement
through recruitment and cooperation programs.

By considering the urgency of each criterion
and the achievement of each alternative strategy, the
strategy of implementing incinerator technology for
solid waste management in fishing ports could be
formulated with a priority order, as presented in
Figure 5.

Overall inconsistency = 0.05

Development of tariff systems in incinerator operations (TARF)
Development of environmental control systems in incinerator operations
(CONT)

Cooperation in incinerator development with private companies (COOP)

Development of appropriate incinerators collectively (COLL)

Recruitment of skilled incinerator managers from the community

(MANG)

0.245

0.232

0.1

0.05 0.15 0.2 0.25 0.3

Figure 5. Analysis results of strategic priorities of implementing incinerator technology for port solid waste management

Based on Figure 5, the strategy for developing
an environmental control system in incinerator
operations (CONT) is a priority | (IR=0.245,
inconsistency 0.05) if incinerator technology was
applied in the Tanjung Luar FP area. According to Ji
et al. (2022) and Liu et al. (2022), an environmental
control system is very much needed in waste
management because it directly controls the
operations and outputs it produces. The environmental
control system protects fishermen and the community
from the impacts of neglected fisheries and port
activities (Mustaruddin et al., 2022b; Cheng et al.,

2020; Shofa and Hadi, 2017). The CONT strategy was
also not too sensitive because it only changed when
there was a decrease in the program’s orientation
towards the community (IR beyond compliance
criteria  <0.632), while the decrease/unclear
regulations were relatively stable (Figure 6).
According to Caramuta et al. (2021) and Firdaus et al.
(2020), a strategy that was oriented towards
community welfare needs to be prioritised because in
addition to its high acceptance, it was also effective in
its implementation in fishing ports.
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Figure 6. Results of the sensitivity analysis of the strategy for developing an environmental control system in incinerator operations

(CONT) in fishing ports
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The environmental control system developed in
the CONT strategy can include pollution control
mechanisms, emission threshold controls, and post-
combustion ash cleaning. Pollution control is carried
out using two mechanisms, namely: (1) turning on the
incinerator when fishing port activities are quiet, and
(b) planting trees in the port area and coastal areas
around the port. For emissions, it can be controlled by
installing an emission detection device on the
incinerator. This device provides information on
emission conditions when the incinerator is operated,
and its operation can be suspended if emissions exceed
the threshold (Ji et al., 2022; Hendrawan, 2022). Ash
cleaning can be done periodically, for example, every
5-7 days. Furthermore, the ash can be used to
fertilising trees that function as air pollution
controllers, and the rest can be shared with the
community (as organic fertiliser). This is very good
because the existence of the incinerator provides
additional benefits to the community. According to
Caramuta et al. (2021) and Firdaus et al. (2020),
strategies that have a real impact on the community
need to be prioritised, because apart from being highly

acceptable, their implementation will definitely be
more effective in fishing ports.

The strategy of recruiting skilled incinerator
managers from the community (MANG) could be a
back-up (priority II) and supporter of the CONT
strategy. In its application, the strategy could be
carried out after the environmental control system in
incinerator operations had been adequately fulfilled.
The control system was an important content in
training incinerator managers recruited from the
community. According to Ross et al. (2024) and Ewell
et al. (2020), a combination of complementary
strategies can increase the chances of success of the
incinerator program as a solution for handling port
waste. Meanwhile, the success of the program stages
can increase the trust of fisheries stakeholders
(McClanahan et al., 2024; Firdaus et al., 2020) and
guarantee the long-term implementation of
incinerators (Yang et al., 2019; Hendrawan, 2022).
Table 4 presents several implications/benefits that
could arise from the implementation of incinerators
for the sustainability of fisheries activities at the
Tanjung Luar FP.

Table 4. Implications of the implementation of incinerators on the sustainability of fisheries activities in the port

No Fishery activities Contribution of fisheries Implications/benefits of implementing incinerators in
stakeholders to incinerators fishing ports

1. Fishing boat Collection of fishing waste, Clean fish landing dock, faster fish unloading, more
prospective incinerator operators hygienic fish caught

2. Fish marketing Collection of solid waste at fish Image of fish caught increases, fish auction is neater and
auction sites, prospective more orderly, fish sells faster
incinerator operators

3. Port industry and fish Collection of solid waste from Complaints about industrial waste from ports and fish

processing port industry and fish processing,  processing decrease, raw fish and processed products are of

prospective incinerator operators higher quality

4. Sea supply kiosk Collection of solid waste from Sea supply area is cleaner, visitor health is more assured
supply preparation

5. Provision of fuel Collection of solid waste from the  Fuel station area is cleaner, fire risk is reduced
port in the fuel station area

6. Provision of ice for fish Collection of solid waste in the Ice factory area is cleaner, ice factory performance is
ice factory area improved, fish cold handling is more assured

7. Food stalls Collection of leftover food and Food stalls are cleaner, visitor health is more assured
vegetable waste

8. Fishery services Coordination of fish handling and  Fishery services are better and demand is increasing,

fish transportation waste

cleanliness of fish transportation facilities is more assured

If the fishing port successfully handles solid
waste using an incinerator, it will encourage the
development of fishing activities in the Tanjung Luar
FP. Many fishing boats will land their catches at the
port because the dock is clean and no longer disturbed
by fishing waste (Table 4). Fish auction and marketing
activities can run more orderly, and the solid waste
produced can be sent to the incinerator at the end of
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each activity. The area around the sea supply kiosk is
also cleaner because packaging waste is no longer
piled up for days. This then invites many fish buyers,
visitors, and the community to come to the fishing
port. According to Mustaruddin et al. (2022b) and
Wirajing and Nanfosso (2025), fish buyers and visitors
pay close attention to the cleanliness and quality of
fish in transactions, because fisheries activities at the
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port are a food business. These fisheries transactions
will affect other transactions, such as the provision of
ice, food stalls, and fisheries services. Fisheries
services, for example, there will be bank transfers and
fish transportation services, if there is a fish purchase.
This will continue, if there is comfort in activities at
the fishing port, especially in solving the problem of
solid waste that is widely complained about. This
study has shown that incinerators have high suitability
for handling this waste, and also presents a strategy for
implementing it at fishing ports. Each fisheries
stakeholder can contribute according to their role in
supporting the implementation of the incinerator
(Table 4). This finding can be applied to all fishing
ports because they have the same waste typology, and
also supports the ecofishing port program initiated by
the Indonesian Government (Muninggar et al., 2020;
Wahyuni et al., 2022).

4, CONCLUSION

The developing fishery activities in Tanjung
Luar FP were fishing boat activities, fish marketing,
port industry and fish processing, provision of supplies
for going to sea, provision of fuel for going to sea,
provision of ice for fish, food stalls, and other fisheries
services. All these activities had the potential for solid
waste. The solid waste from fishery activities is net
scraps, fishing line pieces, used cardboard supplies,
used plastic, fallen fish, pieces of fish, fish scales and
guts, fish container waste, pieces of rope, wooden
crate waste, used sacks, used jerry cans, pipe pieces,
used hoses, used styrofoams, used spare parts, leaves,
and food waste. The suitability of the incinerator for
solid waste management at the port was relatively
high, which was indicated by the fulfilment of good
compliance criteria (3.20 on a scale of 1-4) and very
good beyond compliance criteria (3.52 on a scale of 1-
4). The development of an environmental control
system in incinerator operations (CONT) was priority
strategy | for the application of incinerators for solid
waste management in fishing ports (IR=0.245,
inconsistency 0.05). The supporting strategy was the
recruitment of skilled incinerator managers from the
community (MANG) (IR=0.232, inconsistency 0.05).
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