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Abstract: Illegal, unreported, and unregulated (IUU) fishing is becoming a growing threat to sus-
tainable fisheries and the economy worldwide. To solve this issue, various efforts on monitoring,
control, and surveillance (MCS) have been made at the national, regional, and international levels.
However, there is still the lack of measures against IUU fishing vessels at the multilateral level.
Here, we assessed the situations of fisheries, and the current systems and challenges of MCS in
eight Asia-Pacific countries with a focus on MCS of IUU fishing vessels at sea. Through a literature
review and interviews, we confirmed that IUU fishing was linked with the status of fisheries in
each country, and that each country implements various MCS measures with different emphases.
However, there was a trend of enhancing or newly establishing four areas of MCS: vessel tracking,
patrol, onboard observers, and port State measures, with amended or newly adopted laws. We also
identified challenges of MCS such as insufficient MCS in coastal areas and fragmented cooperation
among the countries. Based on our findings, we advance several recommendations including the
enhancement of cooperation among stakeholders, especially fishers, for co-monitoring in coastal
areas and the establishment of a communication platform for Asia-Pacific countries.

Keywords: IUU fishing; MCS; vessel tracking; patrol; inter-regional cooperation

1. Introduction

Illegal, unreported, and unregulated (IUU) fishing threatens sustainable fisheries, and
the economy dependent upon them. One estimate shows that the global catch derived
from illegal and unregulated fishing can range from 11,000,000 to 26,000,000 t annually [1].
As the current annual catch of marine capture fisheries is 96,400,000 t (as of 2018) [2],
the amount of catch from illegal sources can be significant. However, illegal catch is not
usually reflected in official fishery data, and thus can undermine the robustness of fisheries
management [3]. Furthermore, IUU fishing is reported to have caused an annual economic
loss of USD 5 billion in the Asia-Pacific alone [4], whereas the worldwide economic loss
of illegal and unregulated catch is estimated to be USD 10 to 23.5 billion [1]. Due to its
clandestine nature, visualizing the impacts of IUU fishing remains challenging [5].

There are various forms of IUU fishing. The Food and Agricultural Organization
(FAO) defines IUU fishing as broad activities including: (1) fisheries conducted without per-
mission or in contravention of national laws, and conservation and management measures
(CMMs) of the Regional Fisheries Management Organizations (RFMOs), or international
obligations (illegal fishing); (2) fisheries unreported or misreported in contravention of
national laws or regulations, or reporting procedures of the RFMOs (unreported fishing);
and (3) fisheries in an RFMO area conducted by vessels without nationality or flying the
flag of a non-State party to that organization in contravention of CMMs, or fisheries in an
area without CMMs conducted in a manner inconsistent with State responsibilities under
international law (unregulated fishing) [6]. IUU fishing involves various activities and
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actors, and thus requires comprehensive, interdisciplinary approaches to its solution [7].
Collaborative efforts are also vital to stakeholders and countries [8].

To tackle IUU fishing, various monitoring, control, and surveillance (MCS) efforts
have been made. The International Plan of Action to Prevent, Deter, and Eliminate IUU
Fishing (IPOA-IUU) is the first (voluntary) international instrument, adopted in 2001. It
encourages all States to use available measures (including coastal and port States, and
market-related measures) in an integrated manner, stressing the primary responsibility of
the flag States [9]. The Agreement on Port State Measures (PSMA) is another (but legally
binding) international instrument, adopted in 2009. Its objective is to prevent, deter, and
eliminate IUU fishing by preventing vessels engaged in IUU fishing from using ports and
landing their catches [10]. Furthermore, Target 14.4 of the 14th Sustainable Development
Goal (SDG14: Life below water) has set a goal to end IUU fishing by 2020 [11], although it
has not yet been achieved.

Under the IPOA-IUU, several regions have developed a Regional Plan of Action (e.g.,
RPOA-IUU of Southeast Asia) [12]. Other important frameworks at the regional level
are the RFMOs in which various CMMs are implemented to prevent IUU fishing (e.g.,
vessel monitoring system (VMS), onboard observers) [13]. The EU’s IUU Regulation is
another regional effort under which countries are banned from exporting their fishery
products to the EU if they are considered non-cooperative in IUU fishing prevention [14].
The Southeast Asian Fisheries Development Center (SEAFDEC) and the Forum Fisheries
Agency (FFA) also take various cooperative measures against IUU fishing (e.g., capacity
building of the port State measures (PSM) and joint surveillance, respectively) [15,16].

At the national level, many countries have established a National Plan of Action
(NPOA-IUU) under the IPOA-IUU, and many more employ a range of MCS measures [17].
National MCS efforts include vessel registration (flag State responsibility), vessel monitor-
ing (flag and coastal State responsibility), port inspection (port State responsibility), and
catch documentation (market State responsibility). The focus of MCS may vary depending
on the situation of fisheries and IUU fishing in each region and country [9].

Despite various existing efforts on MCS, IUU fishing continues to threaten sustainable
fisheries and the economy [1]. One reason is the limited capacity of MCS in the flag and
coastal States. Another possible reason is insufficient multilateral cooperation in MCS
targeting IUU fishing vessels at sea, while there is a growing amount of effort on port
and market State measures (but see [16,18]). However, there has been little investment in
the study of MCS, except by countries such as China and Korea, e.g., [19,20]. Specifically,
China has drawn attention from many researchers due to frequent cases of its vessels being
reported to have committed illegal fishing activities worldwide [19,21]. In response to
increasing criticism against illegal Chinese distant water fishing vessels in international fora,
China revised its Distant Water Fishing Management Regulations in 2020 [22]. China also
put its coast guard under the command of the People’s Armed Police Force in 2018 [23]. One
reason behind this move may be to strengthen surveillance of foreign fishing vessels within
the EEZ of China, especially the South and East China Sea, where territorial disputes with
neighboring countries exist [21,23]. Similar movements have occurred in other countries,
yet they have received relatively little attention.

To fill the information gap of MCS, we address the following questions for multiple
countries in the Asia-Pacific: (1) Why does IUU fishing still occur? (2) What do we need
to further strengthen MCS? We selected this region because it is the largest producer
of fish and the hot spot of IUU fishing [4,24]. To address the questions, we aimed to
reveal: (1) the current status of IUU fishing; (2) the current system of MCS; and (3) the
effectiveness and challenges of MCS in eight countries (Figure 1). They were selected
based on: (1) contribution to the world’s fishery production (Table 1), or the significance
of the fisheries sector to the domestic economy; and (2) availability of information (which
probably indicates remarkable MCS) while considering geographical balance. The scope
of this study is the role of flag States in MCS of domestic vessels operating inside and
outside their jurisdiction and that of coastal States in MCS of domestic and foreign vessels
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operating within their jurisdiction. Additionally, since PSM have become a mainstream
part of MCS, we studied the implementation status of these measures.

Figure 1. Locations of the eight Asia-Pacific countries studied in this research.

Table 1. Total annual catch and ranking in marine capture fisheries in the eight Asia-Pacific countries.

Country Domestic Production
(Million Tons, Live Weight)

Japan 3.10 (8th in the world) a [2]

Taiwan 0.81 (22nd in the world) a [2]

Indonesia 6.71 (3rd in the world) a [2]

Thailand 1.51 (12th in the world) a [2]

Bangladesh 0.65 b [25]

Sri Lanka 0.41 c [26]

Palau 0.01 d [27]

Federated States of Micronesia 0.17 e [28]

Note: a Annual catch in 2018. b Annual catch between 2017 and 2018. c Annual catch in 2019. d Total annual catch
calculated based on data from different years with nearshore catch in 2000 and offshore catch in 2014. e Total
annual catch of offshore and distant water fisheries in 2019 (no data of nearshore catch found).

2. Materials and Methods

As was done by Mackay et al. [29], we conducted a literature and media review. First,
we extracted information from documents issued by the national governments, regional
intergovernmental organizations, and United Nations organizations. We then reviewed
peer-reviewed journals about MCS of the eight countries to collect relevant information.
When more information was deemed necessary, we referred to research reports by various
organizations (e.g., NGOs or private firms) and then online news articles to supplement the
collected information. Second, we conducted interviews with MCS officials in each country
using a semi-structured method (Appendices A and B) [30]. Through the interviews, we
clarified the accuracy of the collected information and asked whether there was any update
that could not be covered in our literature and media review.
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3. Results
3.1. Overview of Fishery Status and IUU Fishing

There were three types of conditions where either: (1) domestic vessels or (2) foreign
vessels are a major cause of IUU fishing; or (3) both foreign and domestic IUU fishing
vessels are significant issues. Taiwan falls under the first condition, whereas the two
Pacific countries (Palau and the Federated States of Micronesia) are categorized under the
second condition. Other Asian countries (i.e., Japan, Indonesia, Thailand, Bangladesh, and
Sri Lanka) face issues related to the third condition. Recreational fishing can be another
source of IUU fishing [31]. Although there were few reported cases of law violation by
recreational fishers in the eight countries (but see [32]), their catch is considered under-
reported [33]. Therefore, further investigation would be needed for the Asia-Pacific. Note
that the information we report in this study indicates the emphasis of IUU fishing or MCS
by each country rather than exhaustively covering all relevant information.

Japan is the 8th largest producer of marine capture fisheries [2]. It was estimated
to operate the third-largest DWF fleet globally based on automatic identification system
(AIS) data (2016–2017) [34]. However, more than 85% of fishery management entities
are engaged in small-scale coastal fisheries using boats of less than 20 m [35]. Japan also
allows vessels from neighboring countries, namely China, Korea, Russia, and Taiwan, to
operate within its exclusive economic zone (EEZ) under bilateral agreements. However,
Chinese and Korean fishing vessels are not currently allowed in the EEZ of Japan due to the
rupture of bilateral negotiations [36]. The distinctive characteristic of IUU fishing in Japan
is the increasing number of cases of coastal poaching by entities with no fishing rights [37].
Moreover, illegal fishing (e.g., unlawful shark finning and trafficking) by Japanese-flagged
vessels has been reported overseas [38]. With regard to IUU fishing by foreign fishing
vessels, unpermitted vessels from neighboring countries are often found entering the EEZ
of Japan. These vessels conduct activities such as unauthorized deployment of fishing
gear [39]. There are also cases where legitimate foreign vessels infringe on the conditions
set under the bilateral agreements on fisheries.

Taiwanese DWF vessels (vessels in high seas or overseas waters [40]) operate world-
wide [41]. An estimate based on AIS data (2016–2017) shows that Taiwanese vessels are
the second most prolific DWF vessels after those of China [34]. Taiwan has long been
criticized for illegal fishing by vessels and unregulated fishing by the flag of convenience
(FOC) vessels operated by Taiwanese owners. In 2005, Taiwan was condemned for FOC
vessels fishing in excess of the designated catch limit deemed by the International Com-
mission for the Conservation of Atlantic Tunas (ICCAT) [42]. This led to a sanction on
Taiwan, reducing about 75% of Taiwan’s catch quota for the following year. In addition,
fish laundering by Taiwanese vessels has been reported in the ICCAT [42,43]. In 2015,
a Taiwanese-flagged vessel was accused of illegal fishing by an international NGO [44].
Taiwan’s non-compliance with international obligations of combating IUU fishing resulted
in the issuance of a yellow card warning by the EU to Taiwan in 2015 under the EU’s
IUU Regulation (lifted in 2019) [45]. Recent data show that fines imposed on FOC vessels
have decreased [41], but Taiwanese vessels are still reported to be detained for illegal
activities [46].

Indonesia is the third-largest producer of marine capture fisheries after China and
Peru [2]. Thailand, on the other hand, is the 12th largest producer, but the fourth-largest ex-
porter of fishery products, including re-exporting products [2]. A characteristic of fisheries
in the two countries is the remarkably higher number of small vessels in coastal fisheries
compared to that of large vessels in offshore and high seas fisheries [47,48]. In Indonesia
and Thailand, both domestic and foreign IUU fishing vessels are considered significant
issues. In Thailand, various types of illegal fishing are reported in domestic fisheries,
including fishing in prohibited areas or seasons, use of illegal fishing gear, and catching of
prohibited species (interview). Vessels fishing without authorization or in breach of license
conditions and illegal trawl fishing have also been reported in Indonesia [49,50]. Issues
that both countries have in common are forced labor and human trafficking, which are
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often interlinked with domestic IUU fishing (Insufficient measures of MCS led Thailand
to receive a yellow card warning from the EU in 2015, which was lifted in 2019) [51,52].
Unpermitted fishing by foreign vessels has also been reported. Indonesia especially con-
siders this issue as a serious encroachment by foreign vessels. Fishing vessels from China
are involved in a territorial dispute between the two countries, as they are often found
within the EEZ of Indonesia, part of which overlaps with the area within the nine-dash line
claimed by China [53].

Bangladesh and Sri Lanka have relatively smaller marine capture fisheries compared
to other Asian countries [25,26]. However, the growth rates of the two countries in this
sector have been increasing rapidly over the past three decades. Both countries are similar
to the two Southeast Asian countries in that they have a higher number of small vessels
compared to large vessels [25,26]. Both domestic and foreign IUU fishing vessels are
mentioned as issues to tackle in the two countries as well. In Bangladesh, illegal activities
by domestic fishers include the use of illegal fishing gear [54], and fishing in prohibited
areas (e.g., trawlers entering areas with a depth of less than 40 m [55]) and seasons (e.g.,
fishing during a ban in Hilsa fisheries [54]). Sri Lanka faces a similar issue in regard to IUU
fishing in domestic fisheries [56]. In addition, some Sri Lankan vessels were also found
fishing illegally in foreign waters (Sri Lanka received a yellow card warning from the EU in
2012 and then a red card (export ban) in 2014 (lifted in 2016).) [57]. Fishing by unpermitted
vessels from neighboring countries is a common issue in Bangladesh and Sri Lanka [58,59].
Sri Lanka faces high-profile capture of vessels from Tamil Nadu State, India [59].

Under the framework of the Vessel Day Scheme (VDS) of the Nauru Agreement, Palau
and the Federated States of Micronesia allow foreign fishing vessels to operate within
their EEZ [60]. Foreign vessels authorized to operate there are mostly tuna longline or
purse sein vessels from Japan, Taiwan, Korea, China, and the United States [61,62]. The
Federated States of Micronesia also have several vessels operating in foreign waters [28].
Illegal activities by foreign fishing vessels often occur in these two countries. One such
activity reported is the poaching of coastal resources by unlicensed small wooden boats
(so-called blue boats) from Southeast Asia [63,64]. Illegal activities by large vessels reported
in Palau include fishing tuna using unauthorized fish aggregating devices offshore and
unauthorized transshipment of catch in high seas adjacent to the Palauan EEZ [63]. The
Federated States of Micronesia also reported unpermitted operations within its EEZ and
legitimate vessels that did not adequately report catch [65]. The FFA estimated that the
amount of fish either harvested or transshipped illegally in the Pacific region is worth USD
600 million, with an annual economic loss of USD 150 million [66].

3.2. MCS Measures

There has been a growing effort in MCS in the eight countries, especially in the
past decade. Various types of MCS measures have been enhanced or newly established,
depending on the conditions of IUU fishing in each country (Tables 2 and 3). Major MCS
measures included vessel tracking (mainly for domestic fishing vessels), visual surveillance
(especially patrol at sea for both domestic and foreign vessels), onboard observers (for
domestic vessels), and PSM (for foreign vessels). For improvement of MCS, there is a trend
toward amending or establishing laws and regulations with an emphasis on regulating
domestic offshore and high seas fishing vessels in the studied countries.
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Table 2. Vessel tracking policies using the vessel monitoring system (VMS) and the automatic identification system (AIS) in
the eight Asia-Pacific countries.

Country Vessel Tracking Requirement

Japan
• VMS required for domestic offshore and distant water

fishing vessels permitted by the Minister of Agriculture,
Forestry and Fisheries

Taiwan • VMS required for domestic distant water fishing vessels

Indonesia • VMS required for domestic vessels of 30 gross tons or over

Thailand • VMS required for domestic vessels of 30 gross tons or over
• AIS required for foreign vessels landing catch in Thai ports

Bangladesh
• VMS and AIS required for domestic commercial vessels

(all trawlers)
• AIS required for boats and vessels in other fisheries

Sri Lanka • VMS required for domestic high seas multi-day vessels of
10.3 m or over

Palau
• VMS and AIS required for all vessels operating within the

Domestic Fishing Zone (designated area open to fishing in
the EEZ of Palau)

Federated States of Micronesia
• VMS required for all vessels operating inside EEZ of the

Federated States of Micronesia and domestic vessels
operating outside its EEZ

Table 3. Monitoring, control, and surveillance (MCS) measures implemented in the eight Asia-Pacific countries. All of the
countries implement each of four MCS measures (i.e., vessel tracking, patrol, onboard observers, and port State measures
(PSM)) unless otherwise noted in gray and subsequent notes. Years in which MCS measures were enhanced or newly
established are indicated in yellow and blue, respectively. Asterisks (*) indicate the countries that became parties to the
Agreement on Port State Measures (PSMA), but the other countries also implement PSM.

Country
MCS Measures Being Implemented

Vessel Tracking Patrol Onboard
Observer PSM Other Measures or

Relevant Information

Japan 2018 2018 2012 2017 *

• New fisheries act
(2018)

• New surveillance
headquarters
(2018)

Taiwan 2016 2016 2016 • New distant water
fisheries act (2016)

Indonesia 2014 2014 *

• Satellite images for
vessel tracking

• New surveillance
agency (2014)

• Interagency
cooperation (2020)
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Table 3. Cont.

Country
MCS Measures Being Implemented

Vessel Tracking Patrol Onboard
Observer PSM Other Measures or

Relevant Information

Thailand 2015 2015 2016 *

• New fisheries
ordinance (2015)

• Interagency
cooperation (2015)

• Port control for
domestic vessels
(2015)

Bangladesh 2020 a 2019 *

• New fisheries act
(2020)

• MCS measures
being introduced
with the World
Bank (2019–2023)

Sri Lanka 2015 2014 2011 *

• New high seas
fisheries
regulations
(2014–2015)

Palau 2012 b 2015 *

• Joint surveillance
with FFA member
States under the
Niue Treaty
Subsidiary
Agreement (2012)

• Shiprider with the
US Coast Guard

Federated States of
Micronesia 2012

Note: a Bangladesh is currently planning to introduce the observer program. b Palau currently has no active high seas vessels and thus, has
no observer program.

3.2.1. Vessel Tracking Using VMS and AIS

The VMS is a common measure employed in the eight countries to monitor fishing
vessels. Some countries also require the AIS with the primary purpose of ensuring the
safety of vessels. Vessel-tracking policies vary across the eight countries. They are set based
on either: (1) type of fishery/location where vessels operate; or (2) size (weight or length)
of vessels (Table 2). Asian countries aim to monitor domestic vessels in vessel monitoring,
whereas the Pacific countries mainly target vessels operating in their EEZs.

Japan and Taiwan require offshore and/or DWF vessels to carry the VMS. Under the
Fisheries Act of Japan, the VMS is mandatory for vessels designated as “fisheries permitted
by the Minister of Agriculture, Forestry and Fisheries” (vessels in offshore areas, high seas,
and foreign waters) (Appendix C) [67]. The Act stipulates that the vessels must report
their positions when sailing and fishing using a satellite ship positioning transmitter or
other electronic equipment specified by the government. The Ministerial Ordinance on the
Permission, Regulation, etc., of Designated Fisheries further stipulates details including
the prevention of falsified transmission of VMS data [68]. Similarly, Taiwan requires DWF
vessels to carry the VMS under the Act for Distant Water Fisheries [40]. The Regulations
on the Management and Guidance of the Equipment for Vessel Position Reporting, Catch
Reporting, Navigational Chart, and Monitoring Center prescribe details of how the VMS
should work, such as the frequency of reporting positions of vessels [69].

Indonesia and Thailand specify fishing vessels that need the VMS by tonnage. Indone-
sia requires vessels of 30 gross tons or more to carry an active VMS under the Regulation
of the Minister of Marine and Fisheries of the R.I. No. 42/Permen-Kp/2015 about Fishing
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VMS [70,71]. In Thailand, the Royal Ordinance on Fisheries B.E. 2558 (2015) stipulates the
VMS requirement [72]. The NPOA-IUU of Thailand explains that vessels of 30 gross tons
or more must transmit signals every hour [73]. In addition, foreign fishing vessels need to
be monitored through the AIS as a prerequisite for entering ports in Thailand [74].

As for Bangladesh and Sri Lanka, Bangladesh is currently introducing the VMS and
AIS. Under the Marine Fisheries Act passed in 2020, and the subsequent Marine Fisheries
Rules currently being drafted, industrial vessels (all trawlers) need to install both the VMS
and AIS as prerequisites for obtaining a fishing license (interview). In addition, artisanal
boats and mechanized vessels in other fisheries need the AIS (interview). In contrast,
Sri Lanka requires multi-day fishing vessels operating in high seas to install the VMS
under the Fisheries and Aquatic Resources Act No. 2 of 1996 [75]. The Implementation of
Satellite-based VMS for Fishing Boats Operating in High Seas Regulations further stipulate
that high sea vessels of 10.3 m or more must provide the required information through the
VMS every four hours [76].

Vessel tracking of the two Pacific Island countries (Palau and the Federated States
of Micronesia) is unique in that they mainly target fishing vessels operating in their EEZ
(both domestic and foreign). Palau closes fisheries in 80% of its EEZ, designated as the
Palau National Marine Sanctuary, and allows fishing vessels to operate in the remaining
20% open as the domestic fishing zone (DFZ). All vessels must install both the VMS and
AIS while fishing within the DFZ under the Palau National Marine Sanctuary Act [77]. The
Federated States of Micronesia requires all vessels to install the VMS when they operate in
its EEZ under the Marine Resources Act of 2002 [78]. Its NPOA-IUU further explains that
the VMS is required for all vessels licensed by the Federated States of Micronesia, including
domestic vessels operating outside its EEZ [28,79].

3.2.2. Other Relevant Efforts on MCS

Other major MCS measures implemented by the eight countries include patrols,
onboard observers, and PSM (Table 3). Execution of measures (including vessel tracking) is
supported by amended or newly established acts and regulations in these countries.

To strengthen fisheries law enforcement, Japan amended its Fisheries Act in 2018,
under which penalties for poaching in coastal areas largely increased (i.e., a three year im-
prisonment or JPY 30 million penalty at maximum) [37]. The amended Act also designated
vessels operating in offshore areas, high seas, and foreign waters as “fisheries permitted
by the Minister of Agriculture, Forestry and Fisheries” and required them to install the
VMS (previously, no offshore vessels had to carry the VMS) [67]. Japan also established
the Fisheries Surveillance Headquarters in 2018 to coordinate all sections and departments
relevant to vessel surveillance within the Fisheries Agency through a unified command
chain of its Director-General [80]. Regarding onboard observers, the Japan Observer Pro-
gram was authorized as the Western and Central Pacific Fisheries Commission (WCPFC)
Regional Observer Program in 2012 [81]. Furthermore, Japan ratified the PSMA in 2017.
Under this agreement, foreign vessels entering ports in Japan are subject to inspection that
includes verification of relevant documents and confirmation of catch and fishing gear [82].
Figure 2 shows a change in the amount of budget of the Fisheries Agency of Japan on MCS
(2014–2020). Interestingly, a recent trend of the budget exceeding JPY 20 billion coincides
with increased Japanese efforts on MCS.

In response to the yellow card warning by the EU, Taiwan enhanced its MCS by
adopting the new Act for Distant Water Fisheries in 2016 for domestic fishing vessels,
in which the installation of the VMS and electronic logbook system were stipulated [40].
The new Act particularly emphasizes law enforcement through an increase in fines for
violations [83]. The Fisheries Act and the Act to Govern Investment in the Operation of
Foreign Flag Fishing Vessels were amended in accordance with the new Act. The latter
was amended to strengthen regulations of FOC vessels by incorporating the definition of
serious violations for the first time [84]. Taiwan is participating in the regional observer
programs (ROPs) and high seas boarding and inspection schemes by the RFMOs [83].
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Under the ROPs, it has increased the number of onboard observers to monitor its DWF
vessels. Lastly, although Taiwan is not a party to the PSMA, it implements PSM on foreign
vessels and FOC vessels under its own scheme [85]. Despite a series of efforts made on
MCS, Taiwan was listed by the United States as the IUU fishing nation in 2021 [86].

Figure 2. The budget of the Fisheries Agency of Japan on monitoring, control, and surveillance
(2014–2020) [87].

Indonesia has long been implementing intensive MCS measures. Currently, at the
Bali Radar Ground Receiving Station (BARATA), two satellite missions (Radarsat-2 and
Cosmo-Skymed) are mobilized to capture real-time images of fishing vessels at sea. Images
are then overlaid with VMS and AIS data to identify suspicious vessels. To improve the
operation and cost efficiency of BARATA, a system upgrade has been initiated recently
with technical support from Japan under the framework of official development assistance.
Other MCS enhancement measures include the establishment of the Indonesian Maritime
Security Agency in 2014 [88], and the Indonesian Maritime Information Center (IMIC) in
2020 [89]. The IMIC was launched to enhance coordination among MCS-relevant agencies
through information gathering and sharing. What is remarkable about Indonesia’s IUU
fishing policy is the implementation of special actions including seizing and blowing
up illegal fishing vessels, banning fish transfers at sea, and imposing a moratorium on
permits for foreign boats in 2014 [90,91]. This hardline policy started under the leadership
of the former Minister of Maritime Affairs and Fisheries, Susi Pudjiastuti (2014–2019);
however, no case of burning vessels has been reported since late 2019. Indonesia became a
party to the PSMA in 2016. As a member of the SEAFDEC, Indonesia has joined regional
cooperation to implement PSM [15]. In this cooperation, a series of capacity building
programs were conducted by the SEAFDEC [92].

Soon after receiving a yellow card warning by the EU in 2015, Thailand promulgated
the Royal Ordinance on Fisheries to ensure compliance with international obligations
related to fishery management and MCS, under which vessel monitoring using the VMS
and the fishing logbook are stipulated [72]. The new ordinance also requires all vessels
to have onboard observers when they fish outside Thai waters [72], especially in areas
managed under the Southern Indian Ocean Fisheries Agreement. In the same year, Thai-
land launched the Command Center Combating Illegal Fishing (CCCIF), a special ad hoc
agency to report directly to the prime minister. The CCCIF had a commanding chief of the
navy as its commander, and coordinated relevant agencies, including the Department of
Fisheries and Ministry of Labor, to strengthen MCS and tackle the forced labor issue [93].
The CCCIF was resolved in 2019 (when the EU’s yellow card was lifted) and the Thai
Maritime Enforcement Command Center (THAI-MECC) took over the role of the CCCIF.
It is composed of the Royal Thai Navy, the Department of Fisheries, and other relevant
agencies. Thailand also established the Port In-Port Out Control Centers (PIPO) at 30 lo-
cations across the country in 2015. PIPO controls domestic fishing vessels entering and
exiting fishing ports by issuing a permit for the fishing trip and validating the accuracy of
fishing logbooks through port inspection and the VMS [94]. In addition, Thailand acceded



Sustainability 2021, 13, 10231 10 of 23

to the PSMA in 2016. As part of the SEAFDEC, it has also joined regional cooperation for
the implementation of PSM [15]. Furthermore, the Thai Department of Fisheries received
technical assistance from OceanMind in implementing its PSM program [95].

To establish a comprehensive MCS system, Bangladesh adopted the new Marine
Fisheries Act in 2020, and is currently drafting the Marine Fisheries Rules to enforce the
new Act (interview). Along with the VMS and AIS, Bangladesh is planning to introduce
onboard observers to industrial fishing vessels, establishing joint MCS centers that will
be managed by the Department of Fisheries and connecting other relevant marine and
coastal authorities, and expanding its fisher ID card system (for small-scale fishers), which
will be linked to GIS data. Implementation of these new systems is conducted as part
of the Bangladesh Sustainable Coastal and Marine Fisheries project by the World Bank
(2019–2023) [96]. Other MCS measures by Bangladesh include patrols by the coast guard
“Operation Jatka (juvenile Hilsa (Tenualosa ilisha))” and the fishery protection campaigns by
the navy for this species (Hilsa is considered one of the most important commercial species
in Bangadesh) [97]. Lastly, Bangladesh ratified the PSMA in 2019.

Sri Lanka is currently focusing on high seas fisheries in the enhancement of MCS. It
adopted a series of MCS regulations under the Fisheries and Aquatic Resources Act No. 2
of 1996, including the High Seas Fishing Operation Regulations (2014), the Fish Catch Date
Collection Regulations (2014), and the Implementation of Satellite-based VMS for Fishing
Boats Operating in High Seas Regulations (2015) [76]. It now requires multi-day fishing
vessels operating in high seas to install the VMS and carry a logbook onboard, whereas
multi-day vessels fishing within its waters require a logbook only [98]. Additionally, Sri
Lanka commenced an observer program on a pilot basis for high seas vessels (mainly for
those of 24 m and over) in 2014 [99], in which 20 officers were trained [100]. Furthermore,
Sri Lanka ratified the PSMA in 2011. It implements PSM through electronic PSM introduced
by the Indian Ocean Tuna Commission (IOTC) [101].

Palau and the Federated States of Micronesia conduct regular regional surveillance
operations with other FFA member States and the United States [16]. In these operations,
patrol vessels of the participating countries cover a wide area of the Pacific region to detect
and inspect suspicious fishing operations [102]. Such regional cooperation is conducted
under the framework of the Niue Treaty and the subsequent Niue Treaty Subsidiary Agree-
ment, which also includes the scope of information exchange through the VMS (FFA Vessel
Monitoring System) [103,104]. Along with the FFA framework, the two countries receive
technical assistance from their partners. The United States Coast Guard (USCG) and the re-
spective country adopted the Permanent Shiprider Agreements, in which the surface assets
of the USCG conduct enforcement operations within the EEZ of Palau/the Federates States
of Micronesia on behalf of the two countries [105]. At least one officer from Palau/the Fed-
erates States of Micronesia embarks on the operations. Other technical support measures
include those from Australia and the Nippon Foundation (NF). These donors have offered
patrol vessels and dispatched technical advisors to both countries [106,107]. Furthermore,
the NF provides funds for necessary facilities and fuels to ensure comprehensive and
long-term support for the enhancement of maritime enforcement. Lastly, Palau is a party
to the PSMA (signed in 2015), whereas the Federated States of Micronesia is not. However,
the Federated States of Micronesia complies with the WCPFC’s CMMs of PSM and applies
PSM through its notification, inspection, and detection schemes [108].

Regarding existing cooperation and communication, there are already regional frame-
works in place to coordinate MCS as well as fisheries management. First, the SEAFDEC
actively promotes the regional cooperation of MCS in Southeast Asia. As mentioned above,
it leads the capacity development program of PSM implementation for its member States.
It also organized other relevant activities including the Regional Fishing Vessels Record
and the ASEAN Catch Documentation Scheme [109,110]. Second, the FFA is another ex-
ample of regional cooperation. As mentioned above, the Pacific countries conduct joint
patrol as regional surveillance operations and share information of the VMS through the
FFA Vessel Monitoring System. Third, the Bay of Bengal Programme Inter-Governmental
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Organisation (BOBP-IGO) serves as a platform to promote cooperation among the South
Asian countries in fisheries management. The member States of BOBP-IGO are currently
discussing preparation for the development of a RPOA-IUU [111]. As for the East Asian
region, there are currently no such cooperation mechanisms.

3.3. Effectiveness and Challenges of MCS

The effectiveness of MCS was evidenced in some cases. For example, a study that
assessed the Indonesia’s countermeasures against IUU fishing shows that it resulted in a
>90% reduction in the fishing hours of foreign vessels [112]. The FFA also reported that
regional surveillance was successful in deterring IUU fishing in that there was no sign of
such misconduct found during the operation [113]. In contrast, MCS in Japan, particularly
for coastal fisheries, did not appear to have reduced illegal fishing. While the number of
fishers arrested for poaching decreased by about 80%, that of non-fishing-right holders
arrested rose threefold (1996–2020) [37]. Additionally, Taiwan has successfully detected
and punished 227 fishing vessels with fines totaling about USD 7.2 million [41]. However,
as Taiwan was listed by the United States as the IUU fishing nation in 2021 despite its MCS
reform, the effectiveness of MCS is still considered a major concern [41].

Overall, it was rather difficult to assess how MCS was effective. This was largely
due to the lack of time-series data available (e.g., the number of fishing vessels arrested
or offenders prosecuted, the amount of fines imposed). In addition, various external
factors make the assessment of MCS difficult. For example, the number of foreign vessels
inspected onboard dropped sharply in 2017 and that of the vessels captured steadily
declined over time in Japan (Figure 3). This trend is indeed attributed to the fact that no
Chinese and Korean fishing vessels have been allowed in the EEZ of Japan since 2017 and
2016, respectively, rather than as a consequence of the increased surveillance effort [114].
Furthermore, many of the MCS measures have just been enhanced or introduced recently
in most of the countries (Table 3). Therefore, additional time may be needed to detect the
effectiveness of MCS.

Figure 3. The number of onboard inspections and captures of foreign vessels by the Fisheries Agency
of Japan (2010–2020) [115].

Regarding challenges of MCS, major challenges we identified were: (1) the limited
extent and capacity of MCS (insufficient MCS measures for coastal domestic vessels and
offshore foreign vessels); and (2) fragmentary coordination or cooperation between rele-
vant agencies, stakeholders, countries, or regions. Furthermore, there was a tendency of
difference in progress and capacity of MCS between coastal States of the Pacific Ocean
(more advanced) and those in the Indian Ocean (less advanced).

A major challenge of MCS in Japan is the lack of effective monitoring on increased
poaching in coastal areas. Another challenge is insufficient assets and human resources
for adequate surveillance due to the high number of illegal foreign fishing vessels [115].
Furthermore, the rupture of the bilateral negotiations with China (since 2017) and Korea
(since 2016) have resulted in pended management rules for the temporary areas set over the
undetermined maritime boundaries. In Taiwan, insufficient coordination among relevant
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agencies and the lack of communication between the Fisheries Agency and fishers were
mentioned as challenges of MCS (interview). These issues were said to have resulted
from the rushed establishment and implementation of strict MCS measures. Additionally,
increased obligations on fishers led to a backlash from them [116].

A common challenge in Indonesia and Thailand is the difficulty in monitoring and
controlling small vessels because of the lack of measures and limited capacity of MCS
for these vessels. The extent of vessel monitoring is limited to large vessels, resulting in
low coverage of VMS requirements (Table 4), while vessel registration systems remain
weak [117]. Another common challenge relates to forced labor and human trafficking
associated with IUU fishing. In Thailand, the Department of Fisheries and the Ministry of
Labor have collaborated to improve the legal framework of labor in the fishing industry.
However, this issue remains in Thailand and Indonesia [118]. Other MCS-relevant chal-
lenges, specifically in Indonesia, include high costs of satellite imagery data, which hinder
the sustainability of vessel monitoring in terms of cost efficiency. Furthermore, territorial
disputes between Indonesia and China inhibit MCS of IUU fishing. In spite of its success
in reducing IUU fishing, Indonesia is now said to have toned down its coercive actions
against foreign fishing vessels (e.g., burning illegal fishing vessels) due partly to diplomatic
reasons with regional countries including China (expert’s comment).

Compared to other countries, the extent of MCS implementation is less advanced in
Bangladesh and Sri Lanka. Bangladesh has introduced the VMS to commercial fishing
vessels in recent years, but the Fisheries Monitoring Center (FMC) to coordinate VMS data
is still under development. The FMC of Sri Lanka, on the other hand, covers multi-day
vessels operating in high seas, but does not cover the remaining multi-day vessels fishing
in Sri Lankan EEZ (which accounts for about 75% of such vessels) [26]. Furthermore,
the coverage of vessel tracking is low in both countries despite weak vessel registration
systems (Table 4) [117]. Sri Lanka also faces the issue of observer coverage set under
IOTC Resolution 10/04 [100,119]. All its high sea vessels but one are less than 24 m, and
because of the limited capacity of the vessels for extra crews, it is not practical to send
observers onboard [99]. Another common challenge is that Bangladesh and Sri Lanka lack
coordination with neighboring countries. There has been an attempt to foster cooperation
among the countries in the Bay of Bengal region (e.g., BOBP-IGO). However, there is
still a high number of encroachments by foreign fishing vessels. The reason behind this,
especially for Sri Lanka, is the difference in the historical perception of ocean use between
its fishers and fishers from the neighboring country. Fishers from Tamil Nadu of India have
long been fishing in the north of Sri Lanka and claim a traditional right to fish there [59].

Table 4. The total number of vessels, and the number and percentage of vessels required to install
the VMS in the five countries (Japan, Indonesia, Thailand, Bangladesh, and Sri Lanka).

Country Total No. of Vessels
No. of Vessels

Required to Install
VMS

Percentage of Vessels
Required to Install VMS

Japan 123,120 [120] 1256 [121] 1.02

Indonesia 568,239 [47] 2840 [47] 0.50

Thailand 42,512 [48] 4675 [122] 11.00 a

Bangladesh 48,976 [25] 1189 [25] 2.43

Sri Lanka 67,922 [26] 253 [26] 0.37
Note: a The figure calculated was based on information taken from different years with the total number of vessels
in 2015 and the number of vessels required to install the VMS (vessels of 30 gross tons or over) in 2020.

A major challenge that Palau and the Federated States of Micronesia face is the lack of
assets and human resources for MCS. Despite the vast ocean areas to manage, the capacity
of the two countries to adequately conduct MCS is limited. There are only a few patrol
vessels possessed by these countries, making it difficult to detect illegal fishing vessels at
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sea. To improve MCS capacity, Palau has consulted with international NGOs to implement
a satellite imagery data system [123]. However, the system has not yet been introduced
because of the cost that Palau had to bear. In relation to onboard observers, the low
observer coverage of longline fishing vessels is considered a challenge among the Parties
of the Nauru Agreement (PNA), including the two aforementioned countries (a minimum
requirement of 5% for longline vessels in the WCPFC area is necessary) [124,125]. To solve
this issue, the parties are discussing electronic monitoring systems. Additionally, PNA
requires 100% coverage of observers for purse seine vessels, but the COVID-19 pandemic
has made it difficult to achieve this requirement [126]. Furthermore, Palau faces a shortage
of human resources in the implementation of PSM. The Offshore Fisheries Section of the
Bureau of Marine Resources is now in charge of PSM, but Palau has no agency specifically
established in order to control domestic ports (interview).

4. Discussion

The conditions of IUU fishing are linked to the status of fisheries [127]. In this study,
we confirmed that there were several conditions of IUU fishing, depending on the status
of fisheries in each country. For example, domestic fishing vessels are more likely to be a
major cause of IUU fishing in DWF countries. In contrast, IUU fishing by foreign vessels
may be more rampant in countries where such vessels are allowed in their EEZs. Careful
consideration is required for such differences (domestic vessels vs. foreign vessels) in the
implementation of MCS, as it determines priorities in the flag or coastal States [128].

Regarding foreign vessels, we reported that there were illegal activities by: (1) unli-
censed vessels (e.g., blue boats); and (2) legitimate vessels (e.g., licensed vessels that do not
appropriately report catch). The blue boats do not usually carry an active VMS; therefore,
enhancement of visual surveillance is required to detect such vessels. In contrast, legitimate
vessels may be detected through their VMS, but further investigation (e.g., observers, port
inspection) is needed to ensure that they do not conduct IUU fishing.

As for domestic vessels, we confirmed two major actors of IUU fishing; small-
scale/artisanal fishers in coastal areas and large-scale/commercial fishers in offshore
areas. There may be different motivations or socioeconomic drivers of IUU fishing, de-
pending on actors of this misconduct. For example, commercial fishers may do so for
economic incentives (e.g., minimizing costs by evading rules) [129]. One study also dis-
cusses that two factors (the number of commercially important species and the proximity
of ports of convenience) can increase a risk of IUU fishing, mainly in offshore and dis-
tant water fisheries [130]. In contrast, fishers in coastal areas may be driven to poach
for need (e.g., financial necessities, poverty, long-term unemployment) or just for self-
consumption [131,132]. Other reasons include a political act of fishers to express their
opposition against newly introduced regulations when they deem it unreasonable [133],
or simply the lack of awareness among them [134]. Strong law enforcement should be a
primary solution to combat IUU fishing in any type of fishery [135]. Simultaneously, more
socioeconomic approaches may be required for small-scale artisanal fisheries (e.g., poverty
eradication) in order to address complex drivers of IUU fishing among them [136,137].
Appropriate MCS measures can be determined by who commits IUU fishing; thus, each
country should implement suitable measures according to the characteristics of IUU fishing.

Depending on the conditions of IUU fishing, each country takes a variety of MCS
measures with different emphases. We also confirmed that various measures had been
enhanced or newly established in the eight countries over the past decade, but with four
focal areas: (1) vessel tracking; (2) patrol; (3) onboard observers; and (4) PSM. These
measures are supported by new or amended laws and regulations. The rapid development
of MCS enhancement over the past decade can be attributed to increasing awareness
of the importance of sustainable fisheries management (e.g., SDGs) [138]. The growing
threat of overfishing by both domestic and foreign fishing vessels may have been another
driver [139].
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First, the VMS is a useful tool for vessel tracking, employed in many of the fishing
countries [140,141]; however, there are still some challenges to address. We found that the
VMS coverage set under the current laws or regulations was partial (only to offshore and
DWF vessels) (Table 2). The actual coverage is possibly even lower due to several difficulties
(e.g., high cost of the VMS [98]), and it may vary among the countries depending on their
capacity. As such, enhancement of visual surveillance is key to fulfilling geographical gaps
in MCS (especially in coastal areas) [142]. The challenge of vessel tracking also emphasizes
the need for an enhanced vessel registration system to improve vessel control. We also
found differences in regulations of the VMS among the eight countries. VMS regulations
are usually set up to cover the minimal requirements of the VMS stipulated in CMMs of
the RFMOs, but these regulations are indeed inconsistent even among parties of the same
RFMO. Therefore, inconsistency in VMS regulations may cause confusion between the flag
and coastal States. Frequent communication about VMS regulations among these States
(when inconsistency in regulations causes confusion) can be useful to ensure coordination
and harmonization among the countries in vessel monitoring.

Second, enhancement of patrols is a fundamental component to strengthen MCS as
illegal fishery products originate from fishing vessels at sea [130]. We presented that several
countries of the Asia-Pacific had enhanced patrols by establishing a new agency, coordi-
nating with other agencies, or collaborating with regional countries. Identified challenges
include insufficient assets and human resources (especially for coastal domestic vessels and
offshore foreign vessels). We therefore suggest recommendations with two levels: within
and among countries. At the national level, collaboration among different stakeholders
is key. For example, working with fishers for co-monitoring and with private sectors for
the utilization of novel technologies are potential approaches to strengthen MCS in coastal
areas [8,143]. The improvements in awareness of MCS and frequent communication among
stakeholders should also be accompanied to promote such collaboration [144]. Addition-
ally, seamless interagency coordination (e.g., through information sharing) among relevant
agencies, as is done by the THAI-MECC of Thailand, is needed for effective vessel control
and monitoring [145]. At the multilateral level, cross-border cooperation is imperative to
manage offshore areas as demonstrated in joint surveillance by the FFA. It is especially
necessary for Asian countries where EEZs are next to each other and where vessels often
stray into the EEZs of neighboring countries.

Third, onboard observers can provide an effective tool to directly monitor fishing
activities [129]. The eight countries, except Palau, deploy observers under the RFMOs.
However, the limited space of fishing vessels for extra crews and the low coverage of
observers (5% requirement for longline vessels in the WCPFC) have been reported as chal-
lenges, as mentioned above. Other challenges include the high cost of training observers
and difficulty in securing their safety onboard [146,147]. Electronic monitoring is being
discussed as an alternative, although this system itself has some issues to resolve (e.g.,
cost) [148,149]. Financial and technical assistance would be required in the initial stage of
implementing electronic monitoring and long-term follow-up to maintain it.

Fourth, PSM is considered a cost-effective and efficient means of controlling IUU
fishing vessels [150]. The eight countries are parties to the PSMA or non-parties, but take
PSM through their own national schemes. PSM is a relatively new MCS measure, and
implementation capacity may vary among countries depending on their starting year. A
network of MCS covering the Asia-Pacific can be useful to exchange experience and lessons
learned, and to promote capacity building as exemplified in the regional cooperation in
PSM by the SEAFDEC. Moreover, coordination between the two measures (monitoring
vessels through visual surveillance by the coastal States and controlling vessels through
port inspection by the port States) can increase the overall effectiveness of MCS.

Although the eight countries have made significant efforts on MCS in the past 10 years,
there was little evidence of how such effort was effective. In addition, various external
factors that affect the consequence of MCS efforts make the assessment of MCS difficult
(e.g., rupture of the bilateral agreements on fisheries). We see the lack of information as
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a researchers’ challenge. Considering complex situations of IUU fishing and a paucity of
resources, however, it is also the countries’ challenge to assess the effectiveness of MCS.
In any case, countries should start considering how to evaluate MCS to ensure that their
efforts contribute to deterring IUU fishing. The cost-benefit analysis of MCS can also be
useful as exemplified by FAO in Sri Lanka [100]. In addition, making a protocol for the
assessment of MCS effectiveness may help standardize the evaluation process.

In addition to challenges in each MCS measure, we identified fragmented coordination
and cooperation within and between the countries as another major challenge [8]. There
was also a tendency of less developed MCS in the two Indian Ocean countries (Bangladesh
and Sri Lanka) compared to the Pacific Ocean countries. This case can be applied to other
countries in the Indian Ocean area owing to various factors they are experiencing (e.g.,
civil war, piracy [151,152]). As discussed above, coordination among relevant agencies
and collaboration among stakeholders within the country are essential to improve the
effectiveness of MCS. Enhancement of multilateral cooperation is also important, especially
between the flag and coastal States within a region (e.g., Southeast Asian region, South
Asian regions, etc.). Especially, East Asia is the only region in the Asia-Pacific where the
regional cooperation mechanism is absent. Thus, the countries in this region may discuss
possibility of such a mechanism. Furthermore, cooperation at an “inter-regional level” is
needed to solve conflicts between the flag and coastal States when they belong to different
regions (e.g., Southeast Asian countries as the flag States and Pacific countries as the coastal
States) and to address regional discrepancies in MCS capacity within the Asia-Pacific (i.e.,
between Pacific Ocean and Indian Ocean countries).

Enhanced, coordinated efforts on MCS should be accompanied with addressing
motivation of IUU fishing offenders, especially for domestic small-scale/artisanal fishers.
The formal MCS or anti-IUU measures we presented in this study (e.g., VMS) are punitive,
and they are not necessarily adapted to the socioeconomic context of each unique IUU
fishing case. To address a gap in the current MCS mechanisms, the countries need to
carefully assess the institutional framework of each fishery, and identify and address root
causes of IUU fishing [131,137]. The socioeconomic approach could supplement the current
MCS which would otherwise be insufficient to solve the issue of IUU fishing.

Based on our findings, we propose a communication platform for MCS to promote
cooperation between the countries and regions for MCS enhancement. This platform can
be established through building a network of existing regional cooperation mechanisms
including the SEAFDEC, FFA, and BOBP-IGO, as well as RFMOs. It can also be in the form
of a clearing house mechanism to exchange information of the following: (1) needs for
technical cooperation; (2) possible technical cooperation menus; and (3) lessons learned
from MCS and other solutions to IUU fishing (e.g., how the countries have tackled IUU
fishing through MCS activities or what kind of socioeconomic approaches they have
taken). Enhanced MCS can increase the recovery rate from economic loss caused by IUU
fishing [153], and can be an effective tool to minimize short-term reduction in fishing
efforts for resource recovery [112]. All States are now urged to strengthen coordination
and cooperation toward the achievement of Target 14.4 in SDG14: putting an end to IUU
fishing.

Author Contributions: Conceptualization, I.F.; investigation, I.F., Y.O. and H.K.; writing—original
draft preparation, I.F.; writing—review and editing, Y.O. and H.K. All authors have read and agreed
to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Ethical review and approval were waived for this study,
due to following reason: the purpose of the interview in this study is to confirm the accuracy of
information collected from publicly available sources rather than to obtain personal or confidential
information from the specific persons or organizations.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.



Sustainability 2021, 13, 10231 16 of 23

Data Availability Statement: Not applicable.

Acknowledgments: The authors acknowledge all members of the Ocean Policy Research Institute
of the Sasakawa Peace Foundation and Japan NUS Co., Ltd., for collecting information, providing
useful advice, and contributing to our discussion to improve the manuscript. We would also like to
express our gratitude to Mitsutaku Makino at the Atmosphere and Ocean Research Institute of the
University of Tokyo for his useful inputs.

Conflicts of Interest: The authors declare no conflict of interest.

Appendix A

List of items asked to confirm the accuracy of collected information in the interview.

(1) MCS using patrol vessels and its problems or difficulties in (the interviewed country)
(2) MCS using VMS/AIS and its problems or difficulties in (the interviewed country)
(3) Laws or regulations of MCS in (the interviewed country)
(4) IUU-related regulations such as the National Plan of Action in (the interviewed country)
(5) Other IUU-related measures or policies in (the interviewed country)
(6) Situations of IUU fishing and awareness of this issue in (the interviewed country)
(7) Necessity of new cooperation on IUU fishing in the Indo-Pacific region

Appendix B

List of institutions interviewed in the eight Asia-Pacific countries.

(1) Japan: Fisheries Agency
(2) Taiwan: National Academy of Marine Research
(3) Indonesia: Institute for Marine Research and Observation
(4) Thailand: Department of Fisheries
(5) Bangladesh: Department of Fisheries
(6) Sri Lanka: Department of Fisheries and Aquatic Resources
(7) Palau: Bureau of Marine Resources
(8) Federated States of Micronesia: National Oceanic Resource Management Authority

Appendix C

List of fisheries permitted by the Minister of Agriculture, Forestry and Fisheries.

(1) Offshore trawl fishery
(2) East China Sea trawl fishery
(3) Distant water trawl fishery
(4) Large and medium-scale purse seine fishery
(5) Base type whale fishery
(6) Mother ship type whale fishery
(7) Skipjack/tuna fishery
(8) Medium-scale salmon driftnet fishery
(9) North Pacific Ocean saury fishery
(10) Sea of Japan red snow crab fishery
(11) Squid jigging fishery
(12) East China Sea longline fishery
(13) Atlantic Ocean longline fishery
(14) Pacific Ocean bottom gillnet fishery
(15) Marline etc. drift net fishery
(16) East China Sea marline etc. drift net fishery
(17) Red snow crab fishery
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