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Abstract

Sumenep Bogency has 126 idands within (s l@reitocy, divides] into 19 sub-distdcis on the
mainkand and 8 sub-districts in the marine or island areas. [In the past five yvears, the rate of
maritime accidents in Sumenep Regency has been relatively high, with a history of shipwreck
Incidents, The government needs to offer appropriate solutions to address these naval
arcidents. An innovation from the government concerning the issues in Sumenep Regency is
creating the SiKaPal program (Maritime Safety System) as o tangible form of the government's
concern for Sumenep Regency. This study aims to understand the maritime safety mitigation
system and explain the SiKalal model as an innovation in the govefince of marine safety.
This research uses a descriptive qualitative method with data collection and analysis
conducted through primary data oblained from Intervicws with key ship informants
regarding the implemenbation of securily management operations Uthat have been carrled oul
50 far, Including the obstackes encountered in the implementation of SiKaPal The Sumenep
Repency government, through the Communlcation and Infermation Agency (Diskominfo],
imitiared SiKaPal [Maritime Safety System) to address the occupational safety issues ol
fishermen in Sumenep Regency. Maritime safety innovation has become a solution and an
answer to the existing problems. SiKaPal (Maritime Safety System) is the only innovation that
uses AlS (Automatic Identification System) and@F available only in Sumenep Regency.
Geverriance innovalion cin enhance the capacity of public secdor innovation becaose 18 often
seen as an alternative rather than a complement. The integration of the SiKaPal system and
safety mitigation measures serves as an innovation model for more effective ship salety
[ER ] I'I:Ig!;!-IIIEHL

Keywords: Service Innovation, Governance, SiKapal Svstem, Mitigatien, Flshermen of
Sumenep Regency

1. Introduction

Sumenep Regency has 126 iglands within its territory. divided into 17 sub-districts on
land and B sub-disfiicts on the sea (Sumenep et al, 2015). They are spread out inte a chster of
inhabited islands (48 islands) and uninhabited islands (78 islands). Ty northernmost island is
Karamian Island, focated in Masalembu District approximately £151 nautical miles from
Kalianget Port The easternmost island is Sakala Island, approximately 2165 nautical miles from
Kalianget Port, Geopraphical Position: Sumenep Regency is located bebtween 113 32°- 1167 18
East Longltude and 4° 55° - 7° 24" South Lattde: Therefore, it can also be called an island
regency, which still has a lot of hemeworl to complete by the Sumenep repency government,
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As an archipelagn, Sumenep Regency naturally has a population that works as fishermen
[Sumenep el al, 2015). Due b it location ag sn archlpelago, most resbdents depend on the ses
for ther Hveliboods [Eha, 2024}, Acoording to the East Java Provincal Maritime Affalrs and
Fisheries Service, im 2019, there were 40,167 fishermen spread across Sumenep Regency
[Cofling ot al, 2021), This dala indicates that many residents of Sumenep Regency work as
fishermen (Latkel, 20213 The Frge number of lishermen in Sumenep Begency also makes ILa
challenge for the Sumenep Regency povernment to continue fulfilling their rights. Maritime
safety iv a key issue under the Sumenep Regency government's purview,

Denharde stated that the orientation of public service is focused on the safety of fishermen
whase livelihood depends on thelr Azh catches as a way to help meet thelr dally basic needs
[(Caaeha el al,, 2025]), Through the SiKapal management, the Sumenep governmant baleves thad
there is a service reform that supports citizen safety by allowing them to be aware early in
mitigation of maritime accldents, The new service, with a more flexdble and adaptive system
invalving the community in its implementation, will facilitate the povernments work in
achieving more optimal service and governance,

Recognizing this, the Sumenep Regency povernment understood that this isue needed
serins sbudy, resulting in a public service innovation imitiated by the regency governmaent, This
Is becruse shipping salety Is okl and central i sl) aspects of the shipping weorld (Mursidl,
2023}, According to data from the Reglonal Communications and Information Agency, Sumenep
Regency’s geographical area comprises 30% land and 70% sea. Our problem is that emergency
rescue at sea |s suboptimal and takes time. In 2022, Sumenep Regency had 2 history of maritime
accidents, including an accident involving i fuel timker in the Sepadi area, a posenger ship
[KMP) in Sapeken, the KLM Anugerah in Arjasa, the Fajar Nusantara [n Sepudl, and the KLM
Arta Java In Masalembuy [Afifuddin, 2023}, And considering the unpredictable sea conditions
and the difficulty of accessing fishermen involved in accidents, the massive maritime accidents
in Sumengp Regency, along with the recent global sinking of the Tampomas ship in Masalembu
witlers, are also Indicstors of the glgantic marine accldent rote in Sumemep Regency.

Fased on inilial ohservalions, marilime accidents remain high, as evidenced by Mregueni
wews reports reported by (Detlk Jatim, 2024) about lshermen who go missing in maritime
atcidents in Sumenep Regency because their boats were struck by passenger ships, and similar
incidents pcour every year [ Mubhamad et al,, 2025, This isfurther eacerbated by unpradictable
sed conditions and the difficully in acoessing Nshermen who experience accidents

The government’s innovation in response to [ssues ecourring in Sumenep Regency has led
o the craation of the SiKaPal (Maritime Salely System] progrm, a aogihle manifedation of the
Sumenip Regency government's concern. IUhas even recelved a top 45 award for public service
innovation at the national level This system also recelved two awards from the 2023 APDI
[Indonesian Regional Government Appreciation) Awards: the Satya Lencana \Ekﬂrya Awrard
2023, and the Madura Award 2023 [Menterd PANRB, nil). Ship governance has a direct and
highly significant positive Impact on maritime safety performance. 1T transportation
governance, such as transparency, accountability, independence, and fairness, t5 well-
established, this can impact performance improvements in marine security (Jackson & Lasse,
20201}, This technolopy-hased servies system reguires shored respongsibility. As a new sarvice
locused on aquatic salety, it certainly requires the involvement of all partles to minimize
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problems in s implementation, for example, in terms of the finandal strength for the
sixfuisition of the SiKapal syaleon Through the 112 Call Center, Sumaeneg bas innovaled a deviee
that ean recelve information sent by ship, making it belpful in mitigating maritime accidents
[ Manap, 2020). This system, which is still ineffective and inefficient in addressing naval safety,
Tois besen transformed into SiKaPal [Maritime Safety System), a more solution-orien ted system
for addressing naval safely issues

Seeing the effectiveness and efficiency of SiKaPal's operational use, the Sumenep Regency
governimenl, hraugh the Commumications ul‘ln!’umuuun DTice, has added 50 SiKaPal units

o boat or vessel owners in 12 sub-districts Sapeken, R:u,m:numm;, Gayam, Gillgenting,
Pasongsongan, Arjasa, Kangayan, Dungkel, Bluto, Batang-batang, and Ambunten. Therelore,
researchers are interestod in researching how the SIKAPAL (Maritime Safely System] Modal
can mitlgate maritime salety in Sumenep Regency. Man lime salely determines shipping safely
and s the most crucial aspect to consider beciuse it concerns human safety and lives. This is
evidenced by previous research, such as the study on implementing K3 [Lumadja et al, 2024),
which is still not representage and provides solutions when applied to island regions like
Sumenep Regency, Maritime safety s a crocial sspect of the marine industey, which continues
o develap along with echnobogical sdvanoes [Mursidl & Sarfibe, 2024 ). Maritime sifety svilal
lor the government to fulfill, cspecially as a service provider obligated to provide a sense of
gpurity for its citizens who come into contact with the sea or shipping (Natsir, 2025).
Therefore, the government 15 required to innovate o W‘l! the best possible service. This
also refers to and implements Regulation No, 21 of 2015 of the H]ﬂlﬂ.:ﬂ]f Tramsporiation of
the Republic of Indonesta concerning Mar time Safety Standards [Thang etal, 2020).

2. Methods

This study uses a gqualitative descriptive approach with an empirical case study design,
supported by a literature review and normative analysis. Primary data were obialned through
[on-depily inderviews with Oshermen, government officals, snd systern managers, while
secondary data were collected from accident repo) policy dacuments, and media souroes,
Data were analyred using the interactive model of Miles, Huberman & Saldafia (2019) (data
reduction, data display. and conclusion drawing). In addition, normative analysis was used to
exmine mari me safety regulations [eg, Minister of Marine Alfairs and Fisheries Regulation
N 21/PERMEN-KF ol 2015)

3, Besulis and Discusslon

i) Shipping work safety mitigation system

SiKaPal (Sailing Security System) launched on September 23, 2024 (ANTARA, 2024}, a
maritime safety mitigation system is crudal for the government as a service provider
[Astinayanti ct al, 2024]). Mitigation innovation in preventing maritime accident rates has
become important for the government to address: here are examples of accidents in several
areas of Sumenep and other reglons in Indenesia The table below shows maritime accident
cases in the Sumenep area and maridme accidents in several different regions in Indonesia,

CopFrght £ I925, Ui Dy Acrthearf Sk Thils lieensed Lolave Lanuedas Ardibu on-Shacenlle 4.0 itemnananal Liienss

288




[EAP [ Jouwrmnal of Public Administration Rescarch] Vol 11 Ko 2

E-I55M 2460-1586
Table 1.
Example of maritime accident cases that occurred in the territory of Indonesia
Region Indicator [year] Number MNews source
. " The KM Arim jaya (Dungkek)
et ERATE 17 caives tragedy; the issue of disorderdy
(2019) manifest .
sumenep (in the KLM Putri Kuming collided with
working arca of the E;EEEE] e th rigg seardch for the crew of KM
Surabava Tax Office) Vision Global [Des 2023),
s el The Sinar Marlena ship sank
[1'[!1 1] & [Batang-Batang). [Kapal &
Hilang 2025)
SAR o perathon
Kendar [Sultra) ‘ship accident” 43 cases KPP Belease Kendard JANTARA.
(2023)
SAR  operathon
Katuna (Kepri) 'ship  accident’ 15 cases KPP Release Natuna/ANTARA.
[2023)
AR nperatian
Bangka Belitung ‘ship accident” ° 8 cascs KPP Release Babel /RRL
[2023)
3AR  operation
Manokwarl  [Papua | . . Rilis KPF
Rarat) I‘;"ugqj"‘m"”'f 11 cases o olewari/ANTARA/VOL

Source: processed by researchers, 2025

The secondary data in the table above comes from sedal media, collected from mews
about marithme accldent cases o the Sumenep and Surabaya reglons and other areas in
Indonesia [Murmi & Buka, 2025). As an archipelagic region, Sumenep Regency also requines
such a system to meet the needs of its communlity |Yanto & Aprilian, 2023). The majority of the
population of Sumenep Regency, who are fishermen. impacts the sumber of maritime accidents
[Firmansyah etal, 2024). Therefore, a mitigation system |5 needed to ensure the safety of many
lishermen in Sumencp Regency (Yanto & Aprillan, 2023).

The history of manitime accidents experienosd by fishermen in Sumencp Regency, such
as those Invalving a fuel oll carrier in Sepudi, a passenger motor vessel (KMP) in Sapeken, the
KLM Anugerah in Arjasa, the Fajar Nusantara motor vessel in Sepudi. and the KLM Arta Jayain
Masalembu [Alfuddin, 2025), prompled the Sumenep Begency government, through the
Communication and Information Office { Diskominfo), to launch SiKaPal [Naval Safety System),
which addresses the maritime safety issues of Ashermen inSumenep Regency (Tamim & lsmail,
2020). The table below shows the accident numbers collectsd by the researchers:
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Table 2, before and after the SiKapal system was implemented

Belore Accident After Accident
Year Number Type location  Year Number — Type location
the accident  Sapeken Accident
of D Tued ol Island of thi
bramsport Muotor Arfasa
2022 5 ship Salling Island
= 2025 2 ship
2023 (KLM)
SAmMpUrna
Passenger Sapeben The large Haas
Motar Ship Island mbtorboat  Isfand
is on fire,
ship accident Arjasa
[KI.M} Isbard
anLgera
motorboat Sapudi
Fajar  (KM) Istind
Fajar
Kusaniara
Ship  (KLM) Masalembu
Arta Java Istand
2024 2 Fishing boat Gl lyang

_ Fishingboat  legmg
Source: Secondary Data from DISKOMINFO Sumencp October 2025

The Oindings abwve indicate the success of the SiKapal sysiem as an éfTord by the Sumencp
Regency government 1o detect and address mantime scoident isues eady on, Comparing the periods
hefiore and after the implementation of SiKapal shows the achievement ol senvices onented towards
ihe safety of Rshermnem or users oF sen iransporl services in Sumenep Begency. This 1 also supporied
by primary idats processed by the nmesearcher i the twhle below

Table 3. Results of interviews at the research lecation

_No_ Findings Fleld data collection Preliminary Analysis
1 Perceived "Usning Sikopal s fuster; previcusly, [nnovation is
benefirs of processing permits could take two days, considered tw provide
Inmovation now it is completed in just one hour” - a relatlve  advantage
[Informant PL, Port Officer. Sumenep, according o Ropgers'

September 9, 2025) [2003) concept.

2 Fishermen's “At first we didn't know about SiKapal, The initial level of
initial we thought it was justaregular app, but  awareness s low, so
understanding of after the training we realized that it Intensive socialization
SiKapl could help prevent scodents.” (FK s needed o increase
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Field data collection
Informant, Fisherman of Afasa Village,
Sumenecp, September 9, 2025)

When the signal 15 not good, especially
on small isdands, the spplication ellen
cannot  he opened (Informant LT,
Fisherman of Kangavan  Village,
Surnenep, September 9, 2025)

“The older fishermen prefer the old
way, sir, they sald they are afrald of
pressing the wrong button on the phome
when requesting help from the SiKapa

E-IS5N 246015860

Preliminary Analysis
the perception of
benefits.

Technological barriers
become a fador of
resistance tn adoption
in the SiKapal program

Resistance arises due
Loy general loned
differences amdl kevels
of digital literacy

program.” - (FGD Informant, Fishermen
Group, Arjasa Village, Sumenep,
September 9, 2025)

Source: processed by researchers, 2025

Tha secondary data above emphasizes minimizing maritime accident rates in the Sumenep
regency, Then, toevehiate the alwwe incidents, the Sumenep regency government continues t nnovte
sovthatthe mumber of marine accidents n be resplved, It alen serves as an appropriste maritime sofety
mitigation system for implem entation in Sumenep Begency, an archipelagic region [ Dala et al, 2022).
Several innovations, such as the 1SM Code, VTS stations, and VHS, have previsusly been tried to
address naval safety issues. However, these systems would not adapt well to the archipelagic
region when implemented In archipelagic regions [Gallh Trl puji Taksono & Agusting Sar,
2021). SiKaPal combines all existing technology systems and usex the AIS system, which s the
first to be wsed In Sumenep Begency, among other areas of Indonesa (Indrayand ef al,, 2021],

M AIS Lan M ALS SIKePaL
Image 1. AlS technology of KaPAL Sumenep

Source: Secondary Data from the Sumenep DISKOMINFO 2025

I sl cbitho fo Uhe nosved Uy of Uhie inventon, S aPal provides & sense of security nol only
for fishermen carrying out thelr work {Hidayat, Z020), but also lor family members wilting
at home who can feel secure about the safety of their relatives’ maritime operations. as their
actons can be monitored throwgh a monltor {Hidayae, 2020]. This allows optimal marktiome
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safety mitigation efforts to be achieved, in line with the Initial design orlentation of S1KaPal,
which was Lo sirve i 0 marine safiety mitgatlon system [Darmin el al, 2024).

) SiKaPal as a shipping innovation for safety

Marilime safety nnovalions provide solutions (o existing problems. Marilime safety
innovations will also address the problem formulation raised in this research Several
important findings can be jdentified regarding the role of maritime safety innovations in
maritime security (Mursidi, 2023).

SikaPal [Salling Safely System ) is the only innovation using AR [Austomatic Identile ton
System) found in Sumenep Regency, and no other ingpvation likee it is found anvwhere else in
Indonesia AlS [Automatic Identification System) is a Very High Frequency [VHF) radio
transmission system that transmits data via VHF Data Link (YDL) to automatically send and
recelvie inlormabion b other vessels, VTS stutions, or SROP. Vessel tralMic monitoring s one of
the necessary indlcators o monkior the pesition, speed, and dicection of eperating wssels to
mitigate maritime safety, This can also be done through the SiKaPal system, which the
Communications and Information Department directly monitors. This data is crucial for
preventing prtential maritime accidents during opermations [Assets ef al, 2024), The following
15 am bimagges o the mar| thoe nov | gation mitigation lechnology system district.

-

5 E—“--.__:H .-. .
ity 3= Gy
'-L%# ‘H a
g

L

Figure .
Performance design of lechnology for shipping mitigation systems In Sumenep
Source; Secondary Dala Teom Uhe Sumenep DISKOMINFD 2025

Therefore, maritime issucs related to improving shipping safety can be addressed
through the massive implementation or use of 5iKaPal Corrently (Hendrawan, 2022), 20
SiMaPal unils have been distribuled, aond the Surmersep Regency government conlinues W add
more unlis and update the SIKaPal system to make it easier for fishermen to operate,

) Accelerating service innovation in maritime safety management
Governance innovation serves as a bridge or a tood Tor research analy=is; from a Esropean
perspective, this B also an important aspect o develop (Setanto et al, 2021) Ostrom’s
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adaptive governance model [Elinor Ostrom] emphasizes the importance of adaptive
governance, where innovalion policies are designed based on Ue local contest and involve
communitles in the dedasion-making process | Roslin et al, 20232}, Rogers” Diffusion [Yug etal,
2025) of Innovations theory in innovation sugpests that there are 5 aspects to achieve service
innovation. In relation to this matter, the researcher then added inberviews based on those
aspects, with Andings in the Geld, in the table below:

T:h_if 4. l_lus!.!li:t olinterviews at the research ln:athm

____Theory Component ____ Findings in Research_ Interpretasi
Em:Eullhﬂll._!,' ":"l.ln'l.! Mishwermen are A VETY bevwe  lewed of
more receptve, whereas compatibility with

older fishermen are gtill  conservative groups causes
reluctant to switch from  resistance to chanpge.
the manual system,

Relative Advantage Fishermen consider Relative advantages drive an
SiKapal to be faster and  increase in the adoption rate,
more  transparent  in
handling lshing permils.

Trialability The government  Improving  SiKapal  users’
prwvides Trsie demos and  rust
training

Comprlexity Difficulties  in  internel  High complexity thus slows

access and limited digital down  the  diffusion of
literacy are the main  innovation,

obstaclkes.

Observahility Fishermen who have accelerate adoption among
used it can show tangible fishing communities
results

Source: Results of interviews with informants and users of the Sikapal system.

The interviews and observations were conducted in October 2025, Innovaton
governance can enhance the innovation capacity of the public sector hﬂﬂlse it is often viewed
as an allernatlve, nol a complement (Kristina ot al., 2024). Several public adminisiration
theories, such as new public service theory, adminlstrative reform, contingengy theory,
Innovation theory, institutional theory, and governance theory, help establish a positive
correlation between interactive governance and innovation in the public sector (Maruapey,
2019}, Wased on the ex planation above, SIKaPal [Macitime Safety Systom | bas implemsentod an
awireness of the importance of iInnovation govemance In (s implemen btlon, As we know, the
innovation governance uscd by SIKaPal already complies with the principles and theories
relevant to this matter,

Accelerating service Innovation in maritime safety povernance involves various strategic
steps to Improve efficiency, effectiveness, and security in the maring industry. SiKaPal for
example, has implemented this in s system, and the Sumenep Regency Communication and
Information Office facilitated implementation. SiKaPal can take several approaches, including
digital technology, training and education, collaboration between agencies, and regulatory
inoovation [Iswanbo el al, 2024). Safely Management System, Public Awareoess, and Data Use
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and Analytics, By integrating these innovations, It is hoped that the Maritime Safety System
[SilaPal) can be slgnificantly lmproved, reducing the risk of aceldents and prolecting the
maritme environmend (Putra Nugraha et al, 2024],

d) S5iKaPal system integration and safety mitigation as a model of innovation and
BOWErnance

Integrating the S(KsPal [Mavigation Safely Informstion System] system and safely
mitigation measures serves as an innovative model for more effective ship safety control. Key
points of this integration are SiKaPal Development. Safety Mitigation, Coordination and
Collaboration, Fducation and Training FEvalistion and Contivuous Improvement, and
Supporting Techonology, Implementing, this innovation model, it s hoped thist ship safety
gpovernance will address existing challenges more proactively while Improving all maritime
users’ safety (Mursidi, 2023}, Then, the researcher formulated the SiKapal mode] based on jts
athantages and compared it with similar program models. Below are the detadls:;

Tahle 5. SiKapal Model, its advantages and Comparison with Other Models in Indonesia

Comparative SiKapal Model Other Application Models
Gvernanoe The SiKapal Moedel combines The S5IAKAP Model [Maluki,
Approach technological innovation and 2021) Is still oriented towards

adaptive governance at the loeca

adminlstrative Inpovation and

government lovel, hazx not yet addressed the
adaptive aspect
Innovation Focus Integration of the digital The E-SAMUDRA Model [South

application  (SiKapal) with the
governance of maritime licensing
services in lsland reglons.

Sulawesl, 2022) only focused on
document digitization without
:n.u:i.-ngﬂru.'y Hj':'iLEIII
integration,

Coenmunity A partidpatory approach through  The Digital Flaberman model
Participation training and fishing groups as (Ball 2020} emphasizes a top-
change agents down approach from the
goAvernment without

comEnicy partcipation,
Result Public service efficiency has Most other studies have not
improved, as well as the incresse shown a chain effect on

in digital literacy in coastal increasing community capacity,
Cemrunites baedng  Detler
achieved

Source; processed by researchers, 2025

In the context of Rogers” theory, the diffusion of innovation is not only seen as the spread
of chnology but abo as a social and institutional transformation, Therefore, this research is
more advanced because it simultaneously integrates the technology innovation model with
adaptive governance, Local povernments have a dual role as both innovators and facilitators in
the adoption process.
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4. Conchizion

Based on the results and discusstons through data collection and Interviews, there s an
explanation regarding SikaPal an innovative public service product from the Sumenep
Regoncy Communications snd Information (MTice, prioritizing the people of Sumenep Regency,
especially in the maritUme sector. SiKaPal bas an up-lo-date sysiem thal experts competently
design, It includes s receiver and server that mako SiKaPal and A5 more advanced, SiKaPal's
operatinnal objectives are to ensure public safety, allowing them to send information easily in
the event of i maritime accldent. The 112 call center can immediately respond o signals sent
by ships o periencing diffculties gt sea, SiKaPal is the most effective solution and allermative
lor fishermen in Sumenep Regency, The government should continue to strive to evaluate the
povernance and services of SiKapal in line with the increasingly advanced technological
developments. From this SiKapal model, researchers hope there will be active collaboration
orientEl  wwards the  nvelvement of all siakeholders o schieving services thal are
comenuni by-ariented
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