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Abstract. The frozen fish processing unit plays a crucial role in preserving the
quality and extending the shelf life of the catch before distribution to local and
international markets. PT. ABCD is based in Jakarta and produces a range of
fresh fish products, with frozen tuna loin among its key offerings. The target
markets for these products include China, Canada, Korea, Vietnam, the USA, and
Australia. PT. ABCD is committed to implementing comprehensive strategies to
enhance the productivity of'its operations. The study aimed to identify production
problems and develop strategies for increasing frozen tuna loin production. The
research method utilizes descriptive qualitative analysis, with data collected
through observations and interviews from both workers and managers. Key
performance indicators (KPIs) for frozen tuna loin processing included: product
quality; food safety; production yield; production efficiency; waste management;
and delivery timeliness. The analysis of production issues has identified four
main problems that require immediate attention. One of the primary concerns is
the short service life of the cutting saw tool, which typically lasts only two weeks
before becoming damaged or broken. To improve productivity, four strategies
have been proposed. The first step is to conduct an inventory and assess the
effectiveness of production tools, particularly the cutting saws. This study
concludes that enhancing the ability to identify the root causes of these problems
is expected to increase productivity and, in turn, boost the income of PT. ABCD.
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1 Introduction

In 2023, Indonesia's capture fisheries production reached 7.84 million tons, with 20%
of this total consisting of tuna, skipjack tuna, and other types of tuna. The overall pro-
duction of tuna from capture fisheries was 380,939 tons. Tuna is a key commodity due
to its high commercial value and its importance as a major source of foreign ex-change.
In 2024, tuna, skipjack, and mackerel accounted for US$1,670,272,760, or 16.93% of
Indonesia's total fisheries exports. This marks a significant increase from 2023, show-
ing a percentage rise of 80% [1]. Tuna fish is not only economically valuable but also
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delicious and nutritious. According to [2], tuna is rich in various nutrients essential for
the body, including vitamin A (36.66 IU/100 g), vitamin B6 (2.48 mg/kg), omega-3
fatty acids, and high protein content (28.34%). It is also abundant in minerals such as
selenium, phosphorus, and magnesium.

Indonesia has a significant fish resource that has been extensively utilized, as demon-
strated by the presence of 700 fish processing units (UPI) dedicated to freezing fish.
The frozen fish processing industry is vital for preserving quality and extending the
shelf life of the catch before it is distributed to local and international markets. During
the freezing process, some of the water in the fish turns into ice crystals, which reduces
the availability of water. This condition inhibits and halts the growth of enzymes and
microorganisms that can damage the product, thereby maintaining the fish's quality for
a longer period compared to conventional storage methods [3]. This enables fishery
products to reach a wider market, including exports to countries with stringent quality
standards.

Improving productivity is essential for Fish Processing Units (UPI) as it directly af-
fects their competitiveness and long-term sustainability in the global market. High
productivity enables UPIs to process more fish at reduced costs, enhancing efficiency
and profit margins. Additionally, having a large production capacity allows UPIs to
meet market demand swiftly and reliably, which is crucial for maintaining export con-
tracts and building trust with international trading partners [4].

PT. ABCD, located in Jakarta, is a company that specializes in the production of
frozen fish, with frozen tuna loin as its primary product. The company must maintain
consistent productivity and product quality to meet the demands of export markets in
countries such as China, Canada, Korea, Vietnam, the United States, and Australia.
However, various obstacles during the production process can affect productivity lev-
els. It is essential to identify these challenges and address them with appropriate strat-
egies. Therefore, this study aims to pinpoint the main issues in the production of frozen
tuna loin and to develop strategies for increasing productivity.

2 Materials and Methods

This study utilizes a qualitative descriptive approach to provide a comprehensive over-
view of the challenges encountered in the production of frozen tuna loin within a fish
processing unit. The focus of this research is PT ABCD, a frozen fish processing com-
pany located in Jakarta. The company generates an annual turnover of USD 4,000,000
and has a cold storage capacity of 300 tons. It operates two air blast freezers, one with
a capacity of 10 tons and another with a capacity of 3 ton, and employs a total of 60
workers. The study was conducted from January 13, 2025, to February 14, 2025. The
equipment utilized during processing includes fish cutting machines, knives, air-blast
freezers, cold storage units, long pans, processing tables, packaging equipment, vacuum
sealers, digital scales, forklifts, masks, gloves, head coverings, metal detectors, push-
carts, and master cartons.
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The materials used consist of frozen tuna sourced from various suppliers, along with
water and ice, which serve as auxiliary materials. The water and ice used in processing
have met the drinking water quality standards outlined in Regulation of the Minister of
Health of the Republic of Indonesia Number 2 of 2023.

This stage of the research builds on the findings from prior studies [5, 6, 7]. The
stages followed include data collection, illustrating the factors causing the problem
through a diagram, identifying the root cause of the problem, and recommending inter-
vention proposals. Data collection methods included direct field observations and in-
depth interviews with various stakeholders. Observations were made to understand the
actual operational processes, spanning from the production stage to quality control. In-
terviews were conducted with multiple informants, including the Quality Assurance
Manager, the Head of Production, the Equipment Manager, members of the Purchasing
Department, Quality Control staff, and representatives from the HR and Finance De-
partments, as well as the individual responsible for export documentation. Additionally,
secondary data were gathered from company administrative records and relevant liter-
ature.

The main parameters observed in this study include product quality, food safety,
production yield, production efficiency, waste management, and on-time delivery. The
data collected were analyzed using descriptive analysis methods to identify the root
causes of various issues. A fishbone diagram, also known as a cause-and-effect dia-
gram, was utilized to systematically pinpoint these underlying causes [8]. By catego-
rizing causes into personnel, procedures, equipment, resources, and environmental fac-
tors, the fishbone diagram provides a comprehensive view of the elements that influ-
ence the likelihood of a problem. This approach helped in developing relevant strategies
for productivity improvement [9]. A fishbone diagram is a tool used to solve problems
by illustrating potential root causes and designing possible solutions in a visual format
that resembles a fish [6].

3 Results and Discussion

3.1  Processing Stages of Frozen Tuna Loin

The processing stages for frozen tuna at PT ABCD are carried out through several
stages, such as raw material receiving, the weighing processes, storage of raw materials
in cold storage, head cutting and loining, metal detection, and loading (stuffing).

Raw Material Receiving. The company receives whole frozen tuna as raw materials
from its suppliers. To ensure the fish meets the company's specifications and standards,
the company conducts sampling followed by histamine testing, sensory testing, and
core temperature testing. The quality of these raw materials greatly affects the final
quality of the fishery products. Fresh fish that is handled hygienically will yield prod-
ucts with superior nutritional content, better microbiological quality, and greater stabil-
ity compared to raw materials that have deteriorated in quality due to improper storage
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and handling [10]. The sampling results of the received frozen tuna raw materials are
presented in Table 1.

Table 1. Testing data for raw material quality at the acceptance stage.

Date  Mass Sample Temp Sensory Hista-

(kg) (pieces)  (°C) mine

(mg/kg)

Appearance  Dehydration Discoloration ~ Aroma

2025 10,223 13 -18.0 7 8 8 7 18.9
102/
03

2025 9,7485 13 -18.2 8 8 7 8 33
/01/
31

2025 3893 6 -18.5 8 8 8 7 5.0
/01/
25

Source: Secondary data provided by PT ABCD

The weighing processes. This stage is conducted using digital scales that have been
calibrated in advance by the quality control department. Each fish is weighed carefully,
one by one, with the weighing done as quickly as possible to prevent temperature fluc-
tuations. The initial weighing determines the weight of the tuna received from the sup-
plier, ensuring accuracy. Accurately measuring the initial weight of raw materials is
crucial for avoiding errors in mass balance recording and yield calculations, as well as
ensuring the efficiency of subsequent production processes [11]. Additionally, the data
from this initial weighing helps verify whether the weight data provided by the supplier
aligns with the weight recorded by the company.

Storage of Raw Materials in Cold Storage. Raw materials are stored in cold storage
if they are not processed immediately or if their temperature is below -18°C. These raw
materials are labeled according to the supplier's origin and the time of receipt to ensure
proper identification.

Head Cutting and Loining. Fresh fish are deheaded right after being weighed using a
knife. For frozen raw materials, the head is removed after the fish are taken out of cold
storage using a cutting machine. During the loining stage, the fish are divided into four
sections based on size. Frozen fish are cut with a clean cutting machine, while fresh
fish are cut using a sharp knife. The cutting process is carried out as quickly as possible
to maintain the fish's temperature as required. Using a sharp knife is essential in the
processing of frozen tuna loin to maintain the meat's shape and quality. A dull knife
can cause physical damage, such as tears or uneven surfaces, which can adversely affect
the visual quality and marketability of the product. Research by [12] indicates that one
of the primary causes of fillet damage is the use of an unsharpened knife, which nega-
tively impacts the yield and quality of the final product.
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Metal Detection. Metal detection is conducted on finished products after they have
been packaged to prevent contamination from any metal debris. If any metal sources
are identified, the Quality Control (QC) department will reinspect the affected product.

Storage in Cold Storage. Packaged products are immediately transferred to a special-
ized cold storage facility for finished goods. These products are held there until they
are ready for export. Hourly monitoring of the freezer temperature is conducted to pre-
vent any drop in temperature that could cause damage to the stored products.

Loading (Stuffing). Loading (or stuffing) of products is carried out according to the
delivery schedule agreed upon by the company and the buyer. This process includes
checking the temperature of the container prior to loading the product, which must be
maintained at -18°C.

3.2  KPI Analysis of Frozen Tuna Loin Production Productivity

The key performance indicators (KPIs) for frozen tuna loin production, aimed at
achieving the company's strategic goals, including product quality, food safety, produc-
tion yield, production efficiency, waste management, and timely delivery.

Product Quality. The quality of frozen tuna loin products is evaluated based on com-
pliance with Hazard Analysis Critical Control Points (HACCP) standards, Indonesian
National Standards (SNI), and specific specifications requested by buyers. The appli-
cable SNI for frozen tuna loin products is SNI14104:2015. For microbiological contam-
ination was assessed through five test parameters, i.e., ALT, E. coli, Salmonella, V.
cholerae, and V. parahaemolyticus. The results of the microbiological contamination
tests are detailed in Table 2. All parameters met the quality requirements as outlined in
SNI 4104:2015 for frozen tuna loin products.

Table 2. Results of microbiological contamination tests for frozen tuna loin products.

Parameter Unit Result National
Standard (SNI)

ALT colony/g 3.6x10° Max5.0x10°

E. coli MPN/g <1.8 <3

Salmonella 25 ¢g Negative ~ Negative

Vibrio cholerae 25¢g Negative ~ Negative

Vibrio parahaemolyticus MPN/g - <3

Source: Secondary data provided by PT ABCD

Heavy metal contamination, including lead (Pb), cadmium (Cd), and mercury (Hg),
was analyzed. The results of these tests are detailed in Table 3. The findings show that
the levels of heavy metal contamination were below the maximum permissible limits
set by SNI 4104:2015 for frozen tuna loin.
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Table 3. Heavy metal contamination test data of frozen tuna loin products.

Parameter Test Results National Standard
(SND)

Lead (Pb) not detected Max 0.4 mg/kg

Cadmium (Cd) not detected Max 0.1 mg/kg

Mercury (Hg) 0.25 mg/kg Max 1.0 mg/kg

The histamine test results of frozen tuna loin products are presented in Table 4. The
results indicate that all nine tested samples exhibited values below the maximum limits
stipulated in SNI 4104:2015 for frozen tuna loin.

Table 4. Histamine test data of frozen tuna loin products.

Parameter n Result SD National
(mg/kg) Standard
(SNI) (mg/kg)
Histamine 9 8.23 0.013 100

The organoleptic, temperature, and filth test results of frozen tuna loin products are
presented in Table 5. The results indicate that all tested parameters complied with the
quality requirements specified in SNI 4104:2015 for frozen tuna loin.

Table 5. Organoleptic, temperature, and filth test data of frozen tuna loin products

Parameter Results National Standard
(SNI)

Organoleptic 9 Min 7

Temperature -354 Max. -18

Filth 0 0

The suitability of test results—ranging from microbiological and heavy metal con-
tamination to histamine levels, organoleptic properties, temperature, and the presence
of filth—depends significantly on the adherence to standards throughout the good pro-
duction process in a company. The fundamental principles of Hazard Analysis Critical
Control Point (HACCP), along with the implementation of Sanitation Standard Oper-
ating Procedures (SSOP) and Good Manufacturing Practices (GMP), have proven ef-
fective in reducing the risks of biological, chemical, and physical contamination during
production. This includes all stages from raw material handling and processing to stor-
age [13, 14].

Food Safety. Food safety is a top priority in the production of frozen tuna loin. Quality
control and food safety measures are applied from pre-production through distribution,
utilizing the HACCP (Hazard Analysis and Critical Control Points) concept [15]. The
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effectiveness of this quality assurance system is confirmed by a HACCP certificate is-
sued by a competent authority. Ninety percent of the company's products are sold in
Europe, which requires a Grade A HACCP certificate.

Production Yield. The yield of a product can be assessed by comparing the initial
weight of the raw materials to their final weight, while also considering their economic
value [16]. This calculation is performed during the head removal and gutting stages,
as well as after trimming and skinning, since these processes generate waste or lead to
the discarding of certain fish parts that are not used. The yield results provide compa-
nies with in-sights into the percentage of products that hold economic value. Generally,
a higher yield indicates a greater economic value for the product, whereas a lower yield
sug-gests diminished economic value. The yield results of frozen tuna loin products, in
comparison to company standards, are presented in Table 6.

Table 6. Tuna loin yield data

No Raw Mate- Cutting head yield Trimming yield Company
rial (kg) and loining (%) and skin- (%) Standard
(kg) ning (kg)
1 11,136.2 8972.6 80.57 6141.7 55.15 50%
2 17,939 13,212.7 73.65 9636.8 53.726
3 1,128 980.7 86.94 725.9 64.35

The yield value produced by the company has met company standards. However,
when compared to the yield results from similar industries, namely the frozen tuna loin
processing industry, the value is lower than other companies, as reported by [17] where
the tuna loin yield produced was 60.24%, while according to [18] the yield value for
frozen tuna loin was 60.1%. This difference in values can also be influenced by the type
of tuna raw material used. PT ABCD uses raw materials in the form of whole tuna with
heads and guts still attached, while many companies receive raw tuna without guts. This
will affect the reduction in the initial weight of the fish.

Production Efficiency. Production efficiency is a crucial indicator for assessing how
effectively a production process operates. Identifying factors that contribute to ineffi-
ciency can help stakeholders enhance productivity by distinguishing between manage-
able and unmanageable factors. This understanding is vital for developing effective
strategies to boost productivity [19]. Strategies may include monitoring production
times, raw material usage, and optimizing processes such as cutting, cleaning, and
freezing fish. The efficiency of the frozen tuna loin product can be analyzed, particu-
larly by comparing raw material us-age between whole tuna (with the head and guts
still attached) and tuna in loin form. The results of the analysis comparing production
efficiency between the use of whole tuna and loin form are presented in Table 7.
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Table 7. Efficiency matrix for the comparison of raw material types usage.

Parameters Types of Raw Materials Conclusion
Whole tuna Frozen tuna loin

Raw material Lower cost Higher cost

cost

Production time  Longer, requires more Faster, requires
labor less labor

Equipment/cut-  Higher loss; cutting Lower loss Damaged equip-

ting knife loss tools must be sharp- ment requires sub-
ened/replaced approxi- stantial maintenance
mately every 2 weeks costs

Yield 57.74 % 97.3% The waste generated

is less compared to
using whole round
(WR) tuna as raw
material

When assessing production efficiency, companies need to take production costs into
account to achieve economic value. The utilization of inputs such as raw materials,
other materials, labor, capital, and technology greatly influences production efficiency.
The optimal and timely use of raw materials can substantially enhance production out-
put [20]. One challenge companies face is the ongoing detection of defects or damage
in the secondary packaging materials they receive, as well as waste generated from
sawing equipment.

Waste Management. Fish waste refers to various fish species or bycatch that have
minimal or no economic value, as well as immature or damaged fish that are commer-
cially viable [21]. Typically, the waste generated from fish processing is estimated to
be about half of the total fish, though this can vary significantly, ranging from 10% to
90%, depending on the species and its intended use [22]. Common types of waste from
fish processing include heads, skin, bones, and guts [23, 24], which have not been uti-
lized to create value-added products.

For companies processing frozen tuna loin products, the amount of solid waste gen-
erated can represent between 35.85% and 45.85% of the total yield value, depending
on the size of the raw materials received. A major challenge in managing this solid
waste is that if a factory chooses to handle it internally, it requires additional invest-
ment. This investment may not be justified, as the waste yield is often insufficient to
cover production and operational costs. Additionally, the limited land available to the
company makes the decision to process waste into value-added products difficult. As a
result, most solid waste is sold to a third party that collects it directly from the company
on a daily basis.

Timely delivery. PT ABCD is a frozen fish processing company that markets 100% of
its products internationally. The company can meet 80% to 100% of customer demand
based on observations.
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3.3  Problem Analysis

One of the problems encountered in the frozen tuna loin processing process at PT
ABCD is the relatively short lifespan of the saws, lasting only two weeks before they
break down and experience a decline in performance. This problem directly impacts
production efficiency indicators, as the high frequency of tool replacements leads to
increased downtime, wasted operational costs, and reduced continuity of the raw mate-
rial cutting process. Production efficiency is a key indicator in measuring productivity,
reflecting the extent to which resources are optimally utilized to produce output. When
key processing equipment, such as cutting saws, fails to function properly within the
expected timeframe, the production process becomes unstable and wastes resources
[25,26].

According to research by [27], fish cutting machines are among the equipment that
experience the most frequent damage compared to other production machines, with a
failure rate of 38%. One component that often needs repair is the saw blade. Damage
to the saw blade typically occurs due to it becoming dull from continuous use, as well
as instances of the blade breaking.

The company is focused on repairing both blunt and broken saw blades. Blunt blades
are sharpened, while broken blades are reattached using welding techniques. All repairs
are conducted through third-party services. However, the company does not track these
tool replacements, resulting in a lack of definitive data on the lifespan of a single saw
blade, especially for those that have been repaired or reattached. Based on estimates, a
reattached saw blade typically lasts about two weeks, while a new blade can last up to
two months.

To systematically identify the root causes of this issue, a fishbone analysis approach,
also known as an Ishikawa diagram, can be employed [28, 29, 30]. This analysis helps
categorize the factors affecting tool life into several groups: human factors (tool users),
machine factors (tool specifications and maintenance), methods (usage techniques), and
materials (material quality) [31, 32]. By comprehensively understanding these causes,
a more targeted improvement strategy can be developed to enhance the efficiency and
sustainability of the production process. An example of a fishbone diagram illustrating
the problem of short saw life is presented in Fig. 1.

Material Man
Repeated use of
welding blades
Procedural error
Saw qualityislow — — __y Lack of training
in tool use
Lack of recording and
monitoring of tool changes the short service
life of the cutting
\ saw tool ’
The quality and There is no specific SOP
design of the tool is regarding the use of the tool
not suitable
Machine Method

Fig. 1. A fishbone diagram illustrating the problem of short saw life.
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Based on the identified issues, the root cause can be analyzed: the use of saw blades
repaired through welding techniques results in a shorter service life compared to new
blades. This reduction in lifespan occurs because the repair process decreases the
blade's ability to withstand cutting pressure. According to [33], welding at high tem-
peratures alters the properties and microstructure of the metal, thereby diminishing its
strength. Typically, the weakest point in a weld is the heat-affected zone. Additionally,
the lack of records regarding blade replacements makes it challenging for the company
to assess the average service life of saw blades. This gap in information hinders evi-
dence-based decision-making concerning the maintenance and procurement of new
blades, which is essential for conducting a thorough cost analysis evaluation.

3.4  Proposed Interventions
The company should implement tailored interventions to address root causes, enhanc-

ing productivity in frozen tuna loin production. Proposed interventions are detailed in
Table 8.

Table 8. Proposed implementation of intervention.

Root of the Problem
Material
Repeated use of welding blades and inade-
quate monitoring led to poor saw quality.

Proposed Implementation of Intervention

Al: Conduct an inventory of effective usage
measurements for cutting saws after repairs.
This inventory will provide data on the fre-
quency of breakdowns, as well as the number
of times each saw has been used and repaired.
Additionally, it will include a cost analysis
comparing the expenses of blade repairs to
determine whether repairing blades is more
economical than replacing them with new

ones.

Machine

The quality and design of the tool are not suit- A2: Re-evaluation of equipment specifica-

able. tions and requirements for the production
process.

Man

Errors in procedures and insufficient training
in the use of tools.

A3: Create specialized internal training for
new employees assigned to fish cutting tasks.

Method

Proposed implementation of interventions
prioritized by urgency and impact. There is
no specific standard operating procedure
(SOP) for using the tool.

A4: Develop a Standard Operating Procedure
(SOP) for using the tool, and post it near the
machine's operation area for easy access by
the user.
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The proposed interventions are organized into quadrants based on their nature, as-
sessing whether they require low or high effort and whether they have a high or low
impact on outcomes. This mapping helps determine which interventions should be pri-
oritized for immediate implementation and which should be postponed [34]. The results
of this intervention mapping are presented in Table 9.

Table 9. Proposed implementation of interventions prioritized by urgency and impact.

Code

Proposed implementation of inter-
ventions

Categories

Priority

Al

A2

A3

A4

We will conduct an inventory to measure
the effective usage of cutting saws after
repairs. This will provide data on the fre-
quency of breakdowns and the number of
times each saw has been used and re-
paired. Additionally, the analysis will
compare the costs of blade repairs to de-
termine whether it is more economical to
repair the blade or replace it immediately.

Re-audit of equipment specifications and
requirements for the production process.

Conduct internal training sessions specif-
ically for new employees who will be re-
sponsible for fish-cutting tasks.

Prepare a Standard Operating Procedure
for using the tool, which should be posted
in a location near where the machine will
operate to ensure easy access for the user.

It is important for the
long term, but imple-
menting it will take
time to gather the nec-
essary data.

It's easy to do, but it has
minimal impact on the
saw's lifespan.

Easy to do and big im-
pact

Easy to do, urgent, and
has a significant impact
on preventing equip-
ment damage due to
operational errors.

Plan

Do if there is
time

Do it soon

Do it soon

Impact

=
%0 Do it Soon Plan
A3, 44 Al
2 . L .
S Do if there is time Skip
A2 -
Low High

Effort

Fig 2. Intervention implementation plan quadrant.
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Based on the research findings and the mapping of intervention types, the recom-
mendations emphasize actions with a high impact on productivity that can be easily
implemented immediately (see Fig. 2). Intervention A3, which involves internal train-
ing for new employees on the use of fish cutting tools, and Intervention A4, focused on
the development and implementation of standard operating procedures (SOPs) for tool
usage at the worksite, are recommended for immediate implementation due to their
urgency and significant potential to reduce operational error rates. Improving work-
force competency through training has been shown to enhance efficiency and decrease
the risk of errors in the production process [35]. Moreover, having clear and easily
accessible SOPs has been demonstrated to improve the consistency and quality of work
processes [36].

Intervention A1, which centers on the inventory and analysis of cutting knife usage
effectiveness, is also essential for long-term implementation as it can help reduce pro-
duction costs through more efficient tool management [37]. In contrast, Intervention
A2, which involves a re-audit of tool specifications, has a relatively lower impact on
production outcomes but remains relevant for supporting continuous improvement, a
fundamental principle of the Kaizen approach.

Mapping interventions based on their urgency and impact on productivity serves as
a crucial tool for effective managerial decision-making [34]. Therefore, a strategically
prioritized combination of short-term and long-term interventions will optimally en-
hance the performance of the frozen tuna loin production process within the company.

4 Conclusion

This study successfully identified the main problem affecting the productivity of frozen
tuna loin processing at PT ABCD, namely the short service life of the cutting saw,
which only lasts about two weeks before damage occurs. The root cause analysis using
the fishbone diagram categorized the contributing factors into human, machine, mate-
rial, and method, with key issues including insufficient operator training, the absence
of a specific standard operating procedure (SOP), low tool quality, and the lack of a
recording and monitoring system for tool replacement.

References

1. KKP RI: https://portaldata.kkp.go.id/portals/data-statistik/exim/tbl-statis/d/156, last ac-
cessed 2025/10/01

2. Afifah, R. A., Asriani, & Ferdiansyah: Optimalisasi produksi pengolahan tuna (Thunnus al-
bacares) beku melalui penerapan metode Kaizen. Jurnal Teknologi Pengolahan Pertanian,
3(1),1-10 (2021)

3. Melina, S., & Djunaidah, I. S.: Kinerja usaha pembekuan ikan kakatua (Scaridae) dengan
metode air blast freezing di PT. Prima Pangan Madani Simeulue. Jurnal Penyuluhan Peri-
kanan dan Kelautan, 14(3), 225-236 (2020)



306

10.

11.

12.

13.

14.

15.

16.

17.

18.

Y. Sundari et al.

Taniu, S., Sari, D. W, Satria, D., Haryanto, T., & Amirusholihin, A.: Analysis of household
income of capture fisheries business in Indonesia. Agriekonomika 12(1), 1-10 (2023)

. Putri, N. A., & Permadi, A.: Analisis Kaizen dalam meningkatan produktivitas penjualan

lobster hidup (Panulirus spp.) di PT. Aruna Jaya Nuswantara Jakarta. Jurnal Penyuluhan
Perikanan dan Kelautan 15(1), 35-56 (2021)

Tantri, S. F., Eltivia, N., & Djajanto, L.: Application of fishbone diagram in using root cause
analysis (RCA) for developing of revenue and expenditure system in manufacturing com-
pany. International Journal of Economy, Education and Entrepreneurship 4(1), 21-28 (2024)
Risandi, D. K., Sayuti, M., & Siregar, R. R.: Pengamatan sistem rantai dingin, mutu,
rendemen, produktivitas dan kelayakan dasar pengolahan saku beku ikan tuna bluefin (7hun-
nus maccoyii). In Prosiding seminar Nasional Perikanan Indonesia XXIV, 12 Desember
2023, pp. 317-336. Politeknik Ahli Usaha Perikanan, Jakarta (2024)

Camilleri, E.: Key performance indicators: the complete guide to KPIs for business success.
Routledge, England (2024).

[lmi, N., Juanda, V. A., & Islami, M. C. P.: Penggunaan metode HIRARC dan diagram
fishbone dalam analisis risiko K3 pada industri baja karbon. Prosiding Konsorsium Seminar
Nasional Waluyo Jatmiko 2023, pp.431-440. Teknik Industri UPN "Veteran" Jawa Timur.
(2023).

Jayathilakan, K., Sultana, K., Radhakrishna, K., & Bawa, A. S.: Utilization of byproducts
and waste materials from meat, poultry and fish processing industries: A review. Journal of
Food Science and Technology 49(3), 278-293 (2012)

Vebrianti, W. O., Permadi, A., & Afifah, R. A.: Rendemen dan produktivitas tenaga kerja
pada proses pengolahan fillet kakap merah beku (Lutjanus spp.) pada unit pengolahan ikan
di Pasuruan—Jawa Timur. In Prosiding seminar Nasional Perikanan Indonesia XXIV, 12
Desember 2023, pp. 371-378. Politeknik Ahli Usaha Perikanan, Jakarta (2024)

Permadi, A., Waluyo, W., Salampessy, R. B. S., Gumilang, A. P., Utami, D. A. S., & Dhar-
mayanti, N.: Optimalisasi rendemen ikan tuna (Thunnus sp.) loin beku dengan metode Kai-
zen di PT. X-Jakarta Utara. Barakuda 45: Jurnal [lmu Perikanan dan Kelautan 4(1),52-64
(2022)

de Oliveira, C. A. F., da Cruz, A. G., Tavolaro, P., & Corassin, C. H.: Chapter 10 - Food
Safety: good manufacturing practices, sanitation standard operating procedures, hazard anal-
ysis, and critical control point. In J. Barros-Velazquez (Ed.), Antimicrobial Food Packaging,
27 Edition, pp. 163—173. Academic Press. San Diego, CA (2025)

Fajana, O. P., & Mekuleyi, G.: Implementing the HACCP concept in Nigerian tongue sole
fish (Cynoglossus browni) fillets and mince production in a fish processing plant for export.
International Journal of Food Sciences 2(1), 1-16 (2019)

de Oliveira, C. A. F., Da Cruz, A. G., Tavolaro, P., & Corassin, C. H.: Food Safety. In J.
Barros-Velazquez (Ed.). Antimicrobial Food Packaging. pp. 129-139. Academic Press. San
Diego, CA. (2016)

Sayuti, M., Rafiani, E., & Salampessy, R. B. S.: Quality characteristics, cold chain system,
yield and productivity of frozen tuna (Thunnus albacares) steak processing. Pelagicus 4(3),
121-134 (2023)

Putri, N. N. F. M., Salampessy, R. B., & Sayuti, M.: Karakteristik mutu, rantai dingin,
rendemen dan produktivitas pengolahan tuna (Thunnus sp.) Cube beku di CV. Satu Tuna
Nusantara, Denpasar-Bali. Buletin Jalanidhitah Sarva Jivitam 5(1), 11-21 (2023)

Risandi, D. K., Sayuti, M., & Siregar, R. R.: Pengamatan sistem rantai dingin, mutu,
rendemen, produktivitas dan kelayakan dasar pengolahan saku beku ikan tuna bluefin (Thun-
nus maccoyii). In Prosiding seminar Nasional Perikanan Indonesia XXIV, 12 Desember
2023, pp. 317-335. Politeknik Ahli Usaha Perikanan, Jakarta (2024)



19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Strategy for Enhancing the Productivity of Frozen Tuna Loin ... 307

Ayele, A., Awel, M., Oljirra, A., Bayissa, M., Aliyi, 1., & Faris, A.: Determinants of produc-
tivity and efficiency of teff production in southwestern Ethiopia. East African Journal of
Sciences 16, 1-14 (2022)

Wibowo, S. A., & Sbm, N.: Analisis faktor-faktor yang mempengaruhi produksi industri
pengolahan dan efisiensi produksi pada kabupaten/kota di Jawa Tengah tahun 2010-2015.
Media Ekonomi dan Manajemen 33(2), 205-213 (2018)

Caruso, G.: Fishery wastes and by-products: A resource to be valorised. Journal of Fisheries
Sciences.Com 9(4), 8083 (2015)

Menozzi, D., Nguyen, T. T., Sogari, G., Taskov, D., Lucas, S., Castro-Rial, J. L. S., & Mora,
C.: Consumers’ preferences and willingness to pay for fish products with health and envi-
ronmental labels: evidence from five European Countries. Nutrients 12(9), 2650 (2020)
Jayathilakan, K., Sultana, K., Radhakrishna, K., & Bawa, A. S.: Utilization of byproducts
and waste materials from meat, poultry and fish processing industries: A review. Journal of
Food Science and Technology 49(3), 278-293 (2012)

Mozumder, M. M. H., Uddin, M. M., Schneider, P., Raiyan, M. H. 1, Trisha, M. G. A.,
Tahsin, T. H., & Newase, S.: Sustainable utilization of fishery waste in bangladesh—a qual-
itative study for a circular bioeconomy initiative. Fishes 7(2), 84 (2022)

Bimasakti, S. L., Wahyudi, A., Simanjuntak, A. R., Marjuni, M., & Prastyo, Y.: Lean man-
ufacturing strategy to improve efficiency of goods preparation and delivery with PDCA
method. International Journal of Research and Innovation in Social Science 8(12), 4682—
4690 (2025)

Liu, W., Lyu, J., Wu, D., Cao, Y., Ma, Q., Lu, Y., & Zhang, X.: Cutting techniques in the
fish industry: A critical review. Foods 11(20), 3206 (2022)

Kumala, A. C.: Perancangan penjadwalan pemeliharaan mesin produksi untuk meningkat-
kan kehandalan menggunakan metode reliability centered maintenance (RCM) (Studi Ka-
sus: PT. Intimas Surya, Pelabuhan Benoa, Bali). Doctoral dissertation, UPN'Veteran" Yog-
yakarta (2022)

Alarcén, F. J., Calero, M., Martin-Lara, M. A., & Pérez-Huertas, S.: An integrated lean and
six sigma framework for improving productivity performance: a case study in a Spanish
chemicals manufacturer. Applied Sciences 14(23), 10894 (2024)

Atun, R., & Moore, G.: Building a high-value health system. Oxford University Press. UK.
(2021)

Botezatu, C., Condrea, 1., Oroian, B., Hrituc, A., Etcu, M., & Slatineanu, L.: Use of the
Ishikawa diagram in the investigation of some industrial processes. IOP Conference Series:
Materials Science and Engineering 682, 012012 (2019)

Kapuria, T. K., Rahman, M., & Haldar, S.: Root cause analysis and productivity improve-
ment of an apparel industry in Bangladesh through Kaizen implementation. Journal of Ap-
plied Research on Industrial Engineering 4(4), 227-239 (2017)

Radwan, A. M., Abdel Rahman, I. R., Roshdy, A. W., & Fahim, I. S.: Improving productiv-
ity of a production line in perfumes industry in Egypt using lean manufacturing methodol-
ogy. In 2nd Novel Intelligent and Leading Emerging Sciences Conference (NILES), 24-26
Oct. 2020. pp: 242-246. IEEE (2020)

Ramadhan, F., Zulfika, D. N., & Hakim, L.: Analisis pengelasan smaw baja S45C Terhadap
SKD11 dengan variasi posisi terhadap nilai kekerasan. Seminar Nasional Fakultas Teknik
Universitas Islam Majapahit, Mojokerto 2(1), 370-375 (2023)

Didriksen, H., Solowski, K., Ash, J., & Kieninger, K.: Using continuous improvement cycles
to improve attendance. Center for Education Policy Research, Havard University (2022)
Hamid, M. N., Alexandri, M. B., & Purnomo, M.: Pengaruh pelatihan kerja terhadap kinerja
karyawan dengan kompetensi karyawan sebagai variabel mediasi pada departemen produksi



308 Y. Sundari et al.

pada salah satu perusahaan tambang di Indonesia. J-MAS (Jurnal Manajemen dan Sains),
9(2),1222-1234 (2024)

36. Siddiqi, M. Z.: Optimalisasi SOP dan disiplin kerja guna meningkatkan kinerja karyawan
PT. Mitra Usaha Bahari. Universitas Islam Sultan Agung Semarang (2024)

37. Gunasekaran, A., Williams, H. J., & McGaughey, R. E.: Performance measurement and
costing system in new enterprise. Technovation 25(5), 523-533 (2005)

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Strategy for Enhancing the Productivity of Frozen Tuna Loin Processing at PT. ABCD



