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EXECUTIVE SUMMARY 

This report has been prepared by Poseidon Aquatic Resource Management Pty Ltd, and supported 
by funding from WWF.  The purpose of the report is as follows: 

1. Identify the electronic fisheries information systems (EFIS) and assess the rationale for their 
application; 

2. Investigate and analyse existing legislation to identify key legal and regulatory 
considerations relevant to the implementation of Electronic Monitoring (EM) and Electronic 
Reporting (ER) into national fisheries policy and legislation. This should provide an analysis 
that governments can use to support and inform the update of national fisheries policy and 
legislation to incorporate EM and ER; 

3. Identify the costs and benefits of each system, with the support of country case studies; 
4. Investigate and document potential (and realistic) cost-recovery solutions for ER and EM 

that could be adopted by FFA member countries (noting that this work may be 
included/linked to a broader cost-recovery study); and 

5. Provide a recommended critical path to the FFA member countries that are considering cost-
recovery solutions for ER and EM implementation. 
 

Fish landings and throughput in the Western & Central Pacific Ocean (WCPFO) 

The total Western Central Pacific Ocean (WCPO) tuna catch over 2014 was around 2 million 
tonnes (t), of which around 71% was caught by purse seine, 9% by longline and 7 % by pole-and-
line vessels, and the remaining 13% by a collection of other gears. 

The key species caught are the pelagic tunas e.g., skipjack tuna (SKJ) (68%), yellow-fin tuna (YFT) 
(21%), bigeye tuna (BET) (6%) and albacore tuna (ALB) (4%), along with an assortment of bycatch 
species including sharks, billfish and other pelagic species (e.g. wahoo, mahi mahi, opah and 
rainbow runners). 

The countries and territories encompassed by the WCPO comprise the 17 members of the 
Forum Fisheries Convention, the French territories (French Polynesia, New Caledonia and Wallis 
and Fortuna), Indonesia, Philippines and Vietnam. These countries, along with the main 
participating distant water countries China, Japan, Korea, Taiwan, the USA and an assortment of 
Latin states (Spain, Ecuador and El Salvador), operate within the Regional Fishery Management 
Organisation (RFMO), The Western & Central Pacific Fisheries Commission (WCPFC). 

Pacific Island countries, excluding the French and US Territories, are responsible for managing 
20.8 million sq. nautical miles of ocean. The principal bodies being the 8 Parties to the Nauru 
Agreement (PNA), with 14.5 million nautical miles, the South Pacific Island countries, excluding 
Australia and New Zealand, with 6.3 million sq. nautical miles, and the French and US territories, 
with 2.3 sq. and 1.3 million nautical miles respectively. Indonesia, Philippines and Vietnam 
collectively account for another 4.8 million sq. nautical miles. The High Seas areas, which are 
outside national jurisdiction, account for 3.5 million sq. miles.   

Amongst Pacific Island countries coordination of regional Monitoring, Control and Surveillance 
(MCS) EEZ actions comes under the responsibility of the Forum Fisheries Agency secretariat, with 
each participating nation responsible for coastal state enforcement, and flag states responsible 
for their vessels when fishing within their EEZ, other country waters and the high seas. MCS 
functions for the High Seas are under the responsibility of the WCPFC. The WCPFC is also 
responsible for setting specific regional wide management measures. Compliance with these 
measures requires annual reporting to and compliance monitoring by the WCPFC Technical and 
Compliance Committee (TCC).  
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Fisheries management and fisheries-related data collection systems  

Tuna and tuna-like fish species are shared stocks and are managed at a regional oceanic level by the 
WCPFC, based in Pohnpei; or for specific fisheries, at sub regional level by PNA, based in Majuro; and 
the Forum Fisheries Agency, based in Honiara. The PNA countries manage two Vessel Day Schemes 
(VDS), the purse seine and longline VDS. The PNA Office (PNAO) in Majuro coordinates this. Aside 
from its central enforcement role, FFA coordinates the management of the Tokelau (southern tuna) 
longline fishery. 

EFIS include Electronic Tracking (ET), ER and EM.  

CC!Ωǎ wŜƎƛƻƴŀƭ Fisheries Surveillance Centre (RFSC) and WCPFC apply the Vessel Monitoring System 
(VMS) to track vessel movements (position, course and speed). Since April 2009, the application of 
VMS has been mandatory across the high seas of the WCPFC Convention Area (it was first 
implemented through WCPFC CMM 2007-02 which was replaced by CMM 2011-02 and now CMM 
2014-02).  These systems are described as άŎƭƻǎŜŘ ǎȅǎǘŜƳǎέ because they do not accept external or 
manual input that impacts on its core functionality.  

FFA operates ŀ {ŜǊǾƛŎŜ [ŜǾŜƭ !ƎǊŜŜƳŜƴǘ ό{[!ύ ŦƻǊƳŀƭƛǎƛƴƎ ǘƘŜ άtŀŎƛŦƛŎ ±a{έ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ the 
common architecture for the FFA VMS and the WCPFC VMS, but with each VMS system operating as 
separate and stand-alone entities. In accordance with WCPFC rules, vessels required to report to the 
WPCFC VMS, report to the WCPFC VMS through two avenues: directly to the WCPFC VMS or through 
the FFA VMS.  Irrespective of the avenue the WCPFC VMS information is only viewable in areas 
covered by the WCPFC VMS: in high seas waters of the Convention Area as well as in certain national 
waters that are covered by the WCPFC VMS. The WCPFC has approximately 2,355 additional 
registered vessels (Table 1) that report to the WCPFC VMS directly. All vessels reporting to the 
WCPFC VMS would be listed by the responsible flag State on the WCPFC Record of Fishing Vessels 
which demonstrates it is authorized to operate in the Convention Area beyond the flag States 
jurisdiction (WCPFC CMM 2013-10). The FFA also operates its own register (The FFA Vessels of Good 
Standing) and these comprise the 1,213 vessels (November, 2015) fishing inside national EEZs.  

VMS requires vessels to install a near real-time satellite position fixing transmitter, known as Mobile 
Transceiver Units (MTUs). The MTUs identify and locate vessels by electronically exchanging data via 
global satellite networks. This data transmission is supported by a number of telecommunication 
companies (Inmarsat, Iridium and Argos). These companies charge the sender for the MTU, and the 
receiver for Air Time, usually through a third party provider. The MTU transmits the sending location 
and the MTU ID or Data Network Identity (DNID), to the receiving location. Once received, data is 
transmitted to Electronic Chart Display & Information Systems (ECDIS) to review vessel positions. 
Each national organisation has access to the VMS operated by FFA, and can track all vessels fishing 
ŀƴŘ ǘǊŀƴǎƛǘƛƴƎ ƛǘǎ ǊŜǎǇŜŎǘƛǾŜ ȊƻƴŜ ǳǎƛƴƎ ΨDƻƻƎƭŜ ¢ǊŀŎƪΩΣ ǿƛǘƘ ǾŜǎǎŜƭǎΩ colour coded, identifying 
individual vessel non compliance risks, scored against a Vessel Compliance Index (VCI). The VCIs are 
determined by both FFA and by each country based on annual VCI scoring. The FFA Secretariat sees 
fishing activities in all EEZs and High Seas areas. There is no restriction in the viewing area. Member 
countries see all vessels within the High Seas areas & High Seas pockets outside their own EEZ. They 
see their own flag vessels in all areas and licensed vessels in all areas during the validity of the fishing 
license. They also see into other membersΩ EEZs under data sharing agreements. Only Fiji and Kiribati 
have selective data sharing while the other countries are all sharing with each other. The WCPFC 
VMS allows for vessel movements to be monitored primarily in the High Seas waters of the 
Convention Area, but vessel movements can also be tracked in most, but not all EEZs. 

ET also includes the integration of the International Maritime Organization (IMO) Long Range 
Identification and Tracking (LRIT) system, the Automatic Identification System (AIS). AIS is a 
designated system designed to collect and disseminate vessel position information received from 
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IMO member StatesΩ ships that are subject to the International Convention for the Safety of Life at 
Sea (SOLAS). The LRIT is compulsory for all vessels > 300 Gross Tonnes (GT), but may be installed on 
a number of smaller craft for safety reasons. The RFSC and one national administration (the National 
Fisheries Authority (NFA) for Papua New Guinea (PNG)) integrates AIS positions into the ECDIS, 
invariably when the signal may be stronger than the VMS. AIS is also used as a cross checking tool to 
view potential unauthorised activity, for example for carriers and bunkers, that may not be 
registered on the WCPFC or FFA authorised lists.  AIS is not presently used or accessed by WCPFC 
Secretariat. 

In the event that vessels may be operating without VMS and AIS, Synthetic Aperture Radar (SAR) 
provides intelligence high-resolution remote sensing imagery, in any type of weather, and can be 
used to locate any vessel imagery and detect suspicious behavior. Its application is generally used to 
view activities in potential high fishing intensity hotspots, for example within the High Seas, to 
identify unauthorised transshipments. The use of this system supports asset deployment such as 
overflight during operations or directing patrol vessels to any potential unauthorised fishing activity 
targets. SAR presently has some imagery deficiencies due to speckles and signals returned from 
rough seas, and cannot be used as evidence to support prosecutions. SAR is not presently used or 
accessed by WCPFC Secretariat.  

Electronic monitoring (EM) largely consists of a closed video or photographic system integrated with 
a sensor system that can be used to view changes in fishing activity and to trigger or coordinate 
photographic viewing. These systems, as per ET, are also άŎƭƻǎŜŘ ǎȅǎǘŜƳǎέ. The camera and sensor 
systems do not allow external or manual inputs nor manipulation of data. The EM system consists of 
a control center, connected to an array of peripheral components including: CCTV cameras, Vessel 
AIS or GPS receiver, winch and engine sensors and a communications transceiver. The sensors 
transmit real time positions, in much the same way as VMS, but additionally record when there is a 
change in fishing behaviour when the fishing gear is being used. Vessel positions and activity can also 
be viewed on ECDIS. The application focuses on identifying a number of activities. Geo-referenced 
images allows vessel tracking and streaming sensor data. Sensor data transmission requirements are 
equivalent to VMS (19byte) needs. Cameras may identify interactions with bycatch species, and are 
especially useful when recording bycatches of protected species. The viewed data can also provide a 
secondary source of data, for example to validate catch and bycatch logsheets. Cameras can 
substitute for the observer requirements, largely where it may be impractical to deploy observers, or 
where there may be a threat to the security of the observers-on-board. The current providers in the 
Pacific include Archipelago Asia Pacific video (4 cameras) and sensor recording system, currently 
applied by AFMA for use in the Australian Eastern Tuna and Billfish longline fishery (ETBF) and other 
Australian Commonwealth fisheries; Satlink Sea Tube Lite, Spain, using a 3 video cameras EM system 
trialed by SPC/FFA in the Solomon Islands and presently under trial in Fiji in a wider program 
financed by the GEF and managed by FAOΤ ŀƴŘ ¢ǊƛŘŜƴǘΩǎ ǎƛƴƎƭŜ ŎŀƳŜǊŀ ǎȅǎǘŜƳ ŘŜǇƭƻȅŜŘ ƻƴ о 
domestic vessels, under a specific arrangement with two Fijian based companies. One other 
provider, but not presently deployed in the Pacific tuna fisheries, is Marine Instruments, who 
provide the Electronic Eye (Spain). Both the application by AFMA and the trials undertaken with 
Satlink in the Solomon Islands, demonstrate the view of the project proponents that the system may 
meet the majority of the minimum data standards of the WCPFC Regional Observer Programme 
(ROP). The exception (now available under the Satlink system) is an on screen-measuring tool to 
calculate fish length. Live video footage through satellite transmission is not cost effective at 
present. Footage is stored in a hard drive and sent monthly, or after each trip, to the provider for 
analysis. The Marine Instruments e-eye system does provide for an integrated Iridium modem, 
which allows for real time data transfer. This also allows for less HD space needed for photos and 
longer periods at sea (6 month in position - linked to HD capacity). The Trident system developed in 
New Zealand is 3G based and data can be uploaded when the vessel is within cellphone range. 
Whilst there is provision for this facility, the cost of transmitting still frames, as opposed to live 
footage is still prohibitively expensive, and quite impractical because of the high volume required for 
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transmission. That said, health and safety issues may warrant such a facility to be available. 

Various Electronic Reporting (ER) systems are used as monitoring and database systems, satisfying 
data-reporting requirements for regionally coordinated work such as the regional stock assessments, 
regional fisheries management and compliance. The systems are άopen ǎȅǎǘŜƳǎέ because manual 
inputs are required and accepted, for example from skippers and observers. 

The systems provide an integrated collection of modules that relate processes that together support 
ŀ ǊŜƎƛƻƴŀƭ ŎƻǳƴǘǊȅΩǎ NFA and regional management groups (e.g. PNA and FFA), in achieving its 
business objectives through the provision of comprehensive, timely and quality data. SPC pioneered 
the initial steps in ER development through its Tuna Fisheries Database Management System 
(TUFMAN). These contain e-tunalog and e-tubs as well as a number of other modules. Integrated ER 
systems have now been developed and include the Fisheries Integrated Management System (FIMS) 
and the Regional Information Management Facility (RIMF).  The pace of advancement of FIMS has 
been rapid, developed over 6 years, responding to demand, largely by PNG NFA, and now offering 11 
operational modules to the PNA. The system contains an integrated industry portal, industry 
Fisheries Integrated Management System (iFIMS). By contrast, the RIMF system is still to be fully 
activated beyond the VMS capability. This facility operates with a limited 4 core modules, along with 
integrated access to the SPC e-tunalog and e-tubs. This system is available to all FFA members and 
can be used as an alternative system to FIMS, albeit, that it has not reached anywhere near the same 
stage of development. 

All systems provide desktop/laptop access through one menu, provide access to databases away 
from the office (after login/password), produce reports that combine data from different systems 
(e.g. logsheet, observer, position reports (VMS data), licence and registration details, and observer 
data), and contain new administration systems to improve work flow (e.g. data registration and 
document management). 

The two available systems include access to VMS/Google track, vessel day management and 
observer management. The FIMS system modules include Online Vessel registry (OVR) and 
Electronic Licence Registration (ELR), Asset Tracking System (ATS), e-log (catch logsheets), observer 
Management and electronic data reporting and near real time GEN 3 reports, port sampling and 
unloading, VDS monitoring, VDS trading, FAD Tracking, Catch Documentation Scheme (CDS) port 
monitoring and e-reporting.  

Compliance Apps are being developed for each system. These include integration of MCS TUFMAN 
and the Boarding Officers Job Aid Kit into RIMF. The FIMS provider, Quick Access Computing (QAC) is 
also in the design stages of a compliance app for NFA, PNG. These systems are used to record vessel 
inspection details and will contain an interactive link to the other modules in each system. 

 It should be noted that the e-TUNALOG and FIMS e-log system have not as yet been widely applied. 
All FFA countries and French Territories (French Polynesia and New Caledonia) presently manually 
enter catch logsheet data into TUFMAN and observer data into the observer entry module (TUBS). E-
logs are now being implemented ƻƴ ŀ ΨǇƻǊǘ-to-port basisΩ with PNG and Solomon Islands sharing 
information, with RMI and Tokelau set to follow. 

All the ER systems provide a cloud based recording and transmission system for transmitting 
information, ǘǊŀƴǎƳƛǘǘŜŘ ǘƘǊƻǳƎƘ ΨŦƭŜŜǘ ōǊƻŀŘōŀƴŘ ƛƴǘŜǊƴŜǘΩΦ The modules contained within FIMS are 
interactive, allowing for industry (iFIMS) to feed-into FIMS and specific company access to their own 
data, and access through reporting to real time data on vessel days, positions, e-catchlog, observer 
reporting, CDS and registration and licensing, as well as other features. The CDS module produces a 
full traceability check system, integrating unloading, elog, observer verification and VDS checks with 
Catch Certificates and traceability balances. 
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The purse seine industry also uses internet connectivity to support Fish Aggregation Device (FAD) 
tracking and FAD acoustic readings, the positions of satellite buoys, weather information and sea 
temperature variations and sea surface heights. 

Legislative and regulatory issues associated with ER and EM 

The implementation of ER and EM into the tŀŎƛŦƛŎ LǎƭŀƴŘ /ƻǳƴǘǊƛŜǎΩ όtL/ǎΩ) fisheries regimes raises a 
number of legal and regulatory issues and considerations. The main legal and regulatory issues 
relate to privacy, confidentiality, and data protection.  

With respect to privacy, none of the PICs currently have specialised privacy legislation. Instead, 
privacy, confidentiality and data security considerations are addressed on an ad hoc basis across 
different industries (e.g. telecommunications, finance, or fisheries). Privacy regimes can 
comprehensively address advances in technological and data or information processes where 
existing legislation regulates main privacy considerations such as data protection and security. In 
addition to this, targeted and specific legislation regarding EM and ER processes, requirements, 
restrictions and governance facilitate the transition and effective integration of such processes into 
existing regimes. 

Of the PICs, PNG has the most comprehensive legislation integrating EM and ER into its fisheries 
management regime. PNG has achieved this through a recent amendment to its Fisheries 
Management Act in 2015.1 The remaining PICs are yet to implement specific legislation to facilitate 
the integration of EM and ER into their fisheries regimes. While this lack of targeted legislative 
implementation may not ƴŜŎŜǎǎŀǊƛƭȅ ǇǊŜŎƭǳŘŜ 9a ŀƴŘ 9w ōŜƛƴƎ ƛƴǘŜƎǊŀǘŜŘ ƛƴǘƻ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ tL/ǎΩ 
fisheries management regimes, potential legal and regulatory issues, liabilities and obstacles may 
arise without express implementing legislation. In addition, the implementation of express EM and 
ER legislation and regulations will provide clarity and transparency to both industry and regulatory 
authorities critical for effective domestic and international fisheries management.  

Case studies of other countries2 indicate that many have enacted privacy legislation that specifically 
governs how agencies collect, use, disclose, retain, store, and allow access to personal information. 
Typically, the primary piece of privacy legislation also authorizes the Privacy Commissioner to 
implement regulations, codes to establish standards regarding particular areas of privacy protection 
(e.g. on a sectorial basis). PICs could mitigate any potential data protection and privacy legal issues 
by implementing general privacy legislation governing, among other things, the protection, use and 
disclosure of personal information. However, even with the implementation of specialised privacy 
legislation, specific amendments to existing fisheries legislation integrating EM and ER, and 
addressing potential legal issues or uncertainty proactively, is the most effective approach.3   

Based on an analysis of the potential legal implications regarding the development and 
implementation of EFIS systems, PIC legal frameworks will need to clearly address and provide for 
the following key areas and considerations: 

a) clear classifications (including legal definitions) of the types of data or information involved, 

whether personal, confidential or other information; 

b) the purposes, methods and locations for obtaining, collecting, accessing, transmitting, 

storing and disclosing the data/information, including any relevant exceptions, limitations or 

restrictions; 

                                                        
1 See the Fisheries Management (Amendment) Act 2015, which amends the Fisheries Management Act 1998. 
2 For example, Australia. 
3 Targeted amendments to existing fisheries legislation would be effective at mitigating any potential legal 
issues arising from the implementation of EM and ER, and would also be the most time effective means of 
ƛƴǘŜƎǊŀǘƛƴƎ 9a ŀƴŘ 9w ƛƴǘƻ ǘƘŜ ŎƻǳƴǘǊƛŜǎΩ ǊŜǎǇŜŎǘƛǾŜ ŦƛǎƘŜǊƛŜǎ ǊŜƎƛƳŜǎΦ   
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c) the relevant entities who will store, transmit, receive, access and process or use the 

information or data; 

d) legal safeguards to the security of data/information ς through confidentiality and data 

protection / personal data provisions (including relevant compliance and enforcement 

provisions); and 

e) a reasonable estimation of the necessary length of time that a regulatory body must retain 

the particular data based on the carrying out of the proposed use (including expressly 

regulating how data can be retained for longer periods ς for example, where determined 

necessary by the particular holding authority). 

 

Electronic fisheries information solutions (EFIS): Opportunities and outline costs and benefits 

Efficient, comprehensive, and cost effective EFIS systems can generate significant value to 
management and compliance, the industry, and science, but only if incentives are aligned, costs and 
benefits shared, and transparent and rational standards developed.   

New technology for EFIS offers the opportunity to increase efficiency and accuracy while 
dramatically improving data quality. The development of an effective EFIS is often hindered by two 
main factors: 

1. The cost of related data, tracking and communication technologies. 

2. An absence of data recording and reporting standards. 

This said, there are considerable useful data that can be collected from fishing operations: 

1. Fishing Operation 
a. Vessel day recording 
b. Target species catch and bycatch 
c. Start and end of trip: Vessel leaving and entering port 
d. Entering and leaving fishing zone  
e. Start single fishing operation (set); fishing: the activity between gear 

deployment and gear hauling; and end single fishing operation   
f. At sea compliance with management regulations (non discarding, non retention 

of protected species, using unauthorised gears or illegal setting (e.g. FAD sets 
during prohibition periods, setting on whale sharks, unauthorised 
transshipments, use of prohibited gears (e.g. wire traces) 

2. Recording of Non-fishing operation 
a. Steaming between ports and transiting EEZs 
b. Research and survey 
c. Non-fishing surveys (not include actual catching of fish) 
d. Fishing surveys 
e. Retained and discarded catch  
f. CPUE 

3. Other information to be recorded: 
a. Marine and vessel environment 
b. GIS data 

4. Traceability  
a. Chain of custody as fish change hands  
b. What info is required (date/time, species, action taken, temperature, etc.) 
c. What safeguards were in place to ensure chain of custody is not broken 
d. Transshipment issues with respect to vessel flagging 

¶ Such information is required by a wide range of different fisheries stakeholders, including: 
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1. Fisheries management authorities 

o Administration 
o MCS authorities  
o Fisheries managers 
o Fisheries scientists 

2.  Commercial sector 

o Skippers  
o Fleet managers  
o Fishing industry associations 
o Market recipients 

There are a number of different functions EFIS can provide: 

1. Vessel tracking, via VMS, AIS and SAR. Whilst VMS and AIS can track authorised vessels 
fitted with these systems, SAR can be used to locate any vessel and detect suspicious 
behaviour. For example, vessels without VMS may operate in and amongst others 
operating with the system. The cross-correlation with VMS / AIS will identify potential 
IUU fishing activities. SAR may also be used prior to any asset deployment, for example 
in zone Pacific Patrol Boat Deployment, or during coordinated Joint Deployment 
Programmes (JDPs). 

2. Electronic monitoring: can provide views of key vessel areas e.g., gear deployment / 
retrieval, catch aboard, sorting, processing, storage and can potentially be used to 
replace or compliment the use of human observers (who are expensive, logistically 
complex and potentially bribable). One new development is drone-mounted cameras, 
allowing a potential low-cost solution to the over-flying of suspicious vessels to assist in 
their identification and recording of evidence.   

3. Electronic reporting: use of electronic logbooks to replace paper forms. Potentially time-
saving (menu-driven and can derive data automatically form sensors, automatic 
measuring equipment as well as GIS / map plotters) and can transmit information in an 
agreed format to fisheries management authorities. The real time entry of data at 
source eliminates the need for onshore data entry and potentially provides greater 
flexibility within fisheries administrations to focus more on data analysis. E-logs can also 
be used by commercial fisheries operators to transmit catch, vessel and quota utilisation 
data to their own management. 

¶ The use of e-logs and e-obs, in particular raises considerable issues over data standards, data 
validation, data encryption, access control, and data transmission.   

¶ Data transmission is an issue, but with data coding, most of the costs involved are reduced.  
Satellite transmission is reasonably cost effective and can be used anywhere, but significant 
opportunities exist for improved efficiencies in data transmission, which in time will lower 
the cost, and will make all systems more effective.  

The estimated annual costs of EFIS applied to FFA and WCPFC fisheries collectively equate to US$ 9.8 
million, of which US$ 2 million would be for VMS and allied satellite tracking systems; US$ 3.8 for ER; 
and US$ 7 million for EM. Assuming current rates of fishing activity, these could equate to US$ 9,100 
per vessel annually, made up of US$ 1,500, US$ 3,400 and US$ 3,800 per vessel respectively. No 
distinction is made between vessel types since the operating costs (support hardware, software and 
manpower) are virtually the same. These collective costs would represent, as a proportion of total 
sales, approximately < 0.05% for purse seine, 0.3% for longline, and 0.2% for pole-and-line. Similar 
costs would be levied on carriers, bunkers and motherships.  
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Overall, there are five (5) main areas into which benefits from a more extensive and comprehensive 
implementation of an EFIS is seen to fall, these being: 

1. Improved compliance and reporting 

2. Improved fisheries sustainability, including non-target species 

3. Improved quality in stock assessment 

4. Improved traceability and catch quality 

5. Improved industry conditions, including safety 

The EFIS systems available at present provide a number of benefits which include: 

1. Better quality and more comprehensive data to support management (ET, EM and ER) 

2. Improved adequacy, transparency, and integrity of fishery information and management 
data to support fisheries management ς research and monitoring (ET, EM and ER) 

3. Providing real time data and intelligence to strengthen awareness of fishing activities for 
both fisheries managers and industry (ET, EM and ER) 

4. The ability to monitor more fishing events (ET, EM and ER) 

5. Keep the relative costs of increasing fishery MCS levels to relatively manageable levels (ET, 
EM and ER)  

6. Improved targeting, planning and use of MCS, e.g. the near real time analysis of transmission 
data (VMS, AIS, EM)  

7. The rapid integration of higher resolution catch data across fishing vessels and fleets (ER) 

8. Cost effective alternatives to more costly systems, e.g. aerial surveillance (ET, EM and ER) 
and more effective and efficient deployment of surveillance assets 

9. Savings in administrative manpower costs due to the automation of data storage and 
transfer 

10. Available intelligence leading to more efficient deployment of assets (ET, EM and ER) 

11. Reduced health and safety risks for both crew and on-board observers (the option of fewer 
personnel exposed to dangerous working practices) (EM) 

12. Improved compliance and stronger focus on targeting higher risk non-compliance activities 
(ET, EM and ER) 

13. The ability to use evidence to support and increase number of prosecutions (ET, EM and ER) 

14. Promoting voluntary compliance, especially when reporting effort and catch data (ER and 
EM) 

15. Providing multiple and corresponding outputs that can be overlaid and provide automatic 
cross checks (alerts) to ensure strong data integrity and rapidly identify non-compliance 
activities (ET, EM and ER) 

16. Capability created for providing better verification of chain of custody and traceability to 
improved adequacy, transparency, and integrity of information flowing into the seafood 
marketplace   

17. Promoting entrepreneurship and encouraging innovation in data collection and compliance 
monitoring (ET, EM and ER)   

18. Promoting higher levels of collaboration between cooperating nations, thereby 
strengthening compliance functions 

19. The systems are auditable  

20. The systems can be cross checked by a number of personnel and transparency to ensure 
data integrity and reduce the possibility of corruption 
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In quantifying potential benefits, benefits, unlike costs have not been calculated for each electronic 
system but rather as a package. The rationale for this has been the challenge of attempting to 
proscribe specific benefits to ET, EM or ER when these benefits are more likely to accrue from 
installation and operation EFIS solutions overall. Benefits have thus been calculated by category as 
described in Table 8 and Table 9, above. 

The table below, summarises the total quantifiable benefits that would be realized in the event of 
wide adoption and installation of EM and ER systems onboard WCPO vessels. For each benefit, an 
upper (high) and lower (low) estimate has been derived. In some cases such as with efficiency gains 
in employment and compliance with endangered, threatened and protected (ETP) and by-catch 
CMMs, a single value has been allocated.  

Table: Summary of total annual benefits derived from installation and operation EFIS solutions. 

Benefit category/source Lower Upper 

Validation Non-Fishing Days (NFD) claims 1 $ 34,710,000 $ 66,750,000 

Observer Deployment and Coverage savings 2 $ 550,550 $ 1,116,830 

Efficiency Gains in National Employment $ 2,312,050 

Non-compliance detection and prosecutory fines 3 $ 10,750,000 $ 21,250,000 

Improved Compliance with ETP/Bycatch CMMs $ 1,245,000 

Improved Compliance with Transshipment CMMs (IUU) 4 $ 13,325,165 $ 26,650,330 

Improved Occupational Health & Safety 5 $ 529,700 $ 626,600 

TOTAL BENEFITS $ 63,422,465 $ 119,950,810 

 

Cost Recovery 

As demonstrated earlier, the ET (VMS and other RFSC costs) are presently extracted from the FFA 
Register. These costs (US$ 1,303 /vessel) are broadly covered with registration fees ranging from 
US$ 1,423/vessel to US$ 3,410.  

However, there is no direct cost recovery system for vessels fishing in WCPFC, and these costs are 
covered by WCPFC expenditure as a whole. There has been some debate as to whether these costs 
could be recovered on a per vessel basis, but not solution proposed (Manarangi-Trott, pers comm., 
February, 2015). More explicitly, however, there are some areas of double counting of resources and 
costs in terms of the operations of both FFA and WCPFC, which could be streamlined if operating 
through a single RFSC.  There are however, some complexities that relate to the relative roles and 
responsibilities of each organisation, as well as different membership bases, of FFA and WCPFC that 
would complicate a collective system.   

There would also be some room for increasing PNA costs for ER over and above the existing 
registration fees. The current registration fee rates are US$ 2,000 for each purse seine vessel, and 
US$ 500 and US$ 250 for longline vessels <40m, and less than 40 m respectively. The PNA ER cost is 
estimated at US$ 2,320/vessel. This would suggest that there is almost sufficient cost recovery for 
the purse seine fleet but not for the longline fleet, where all the functions and servicing is very much 
the same, irrespective of fishing method.  

EM options for user pays and covering hardware and installation costs are more complex for the 
longline sector, as vessels may opt for fishing in one zone, or may operate trans-boundary and in the 
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High Seas. This would suggest that it is more practical to explore options for some up-front cost 
recovery as well as well as an annual contribution. Recovery rates for EM will potentially have to be 
net of the initial capital investment costs (US$ 10,000), where industry may be asked to pay these 
costs as a condition of access, or explicitly where they are rated as high risk on the VCI. Annual 
operating fees are likely to be around US$ 1,000/vessel. Covering part of the initial capital cost could 
be an area where NGOs could seek to cooperate. However, the scale of activity makes this quite 
impractical. Various options would have to be discussed between coastal states, flag states, industry 
and NGOs. 

This report has presented a wealth of information on current fees and levies charged to the purse 
seine and longline fleets across the FFA, WCPFC and PNA nodes and examined the adequacy of these 
current levies and fees in the context of costs of installing and administering EM and ER solutions. 
While redressing cost recovery issues in the purse seine fleet is likely to be more straightforward, 
cost recovery in the longline sector will be more problematical, regardless of the magnitude of cost 
savings and/or benefits attributable to these EFIS solutions.  

As such it will be essential to initiate a systematic and comprehensive review of the existing cost 
recovery program and options going forward.  

This report presents a generic pathway to reviewing existing and implementing a revised cost 
recovery program as illustrated in the Figure below. The key principles or objectives of this review 
would be to design a program that i) achieves economic efficiency and effectiveness and promotes 
equity across the different sectors, ii) is transparent and ensures accountability on roles and 
responsibilities iii) improves the efficiency and productivity of responsible agencies and iv) is 
stakeholder engagement driven. 

Figure: Pathway to implementing new or upgraded cost recovery systems 

 
 
 
Recommendations 

This report demonstrates that there is an overwhelming need for EFIS and that the benefits resulting 
from these significantly outweigh the costs. It is noteworthy that WCPFC (WCPFC, 2014) has already 
identified a series of operational recommendations, which will compliment the recommendations 
listed below. 
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Some specific recommendations relevant to this study are as follows: 

Recommendation 1:  Consideration should be given to reviewing the rationale of having both 
WCPFC and FFA operating two Fisheries Surveillance Centres. There appears to be compelling cost 
efficiency reasons for the operation of one as opposed to two operational centres. However, it is of 
course understood that roles and membership of WCPFC and FFA do differ. 

Recommendation 2: WCPFC should revisit whether cost recovery systems should be considered as a 
way to supplement existing levels of assessed contributions from members. If agreed the 
establishment of some form of registry of active vessels could complement this, noting that the 
WCPFC Record of Fishing Vessels, as a list of authorized vessels, contains both active and inactive 
vessels. 

Recommendation 3: FFA, SPC and PNA need to focus on a practical and more rapid timeline to roll 
out ER systems and promote and support the agreement of WCPFC ER standards. Every effort should 
be made to strengthen electronic registration, the monitoring of catch and effort through e-log and 
e-obs systems and additional components that go towards improving e-CDS.   

Recommendation 4: Donor and NGO funds should be channeled into providing support for capacity 
building of national EFIS officers, and providing support for ER officers to facilitate the more rapid 
adoption of ER.  

Recommendation 5: EM should be rolled out as an acceptable supplement to, or potentially provide 
a reporting system where existing observer reporting falls below the /ƻƳƳƛǎǎƛƻƴΩǎ ROP standard.  

Recommendation 6: The use of EM sensors should be incrementally implemented on purse seine, 
longline and carrier vessels with an initial emphasis on targeting high risk vessels.  

Recommendation 7: It is recommended that national and regional observer programs be 
responsible for analysis of video and sensor data and that this data and should be made also be 
accessible in near real time to the RFSC.  

Recommendation 8: The PICs should ensure that their fisheries legislation and regulations, at a 
minimum, detail the following:  

a) clear classifications (including legal definitions) of the types of data or information involved, 

whether personal, confidential or other information; 

b) the purposes, methods and locations for obtaining, collecting, accessing, transmitting, 

storing and disclosing the data/information, including any relevant exceptions, limitations or 

restrictions; 

c) the relevant entities who will store, transmit, receive, access and process or use the 

information or data; 

d) legal safeguards to the security of data/information ς through confidentiality and data 

protection / personal data provisions (including relevant compliance and enforcement 

provisions); and 

e) a reasonable estimation of the necessary length of time that a regulatory body must retain 

the particular data based on the carrying out of the proposed use (including expressly 

regulating how data can be retained for longer periods ς for example, where determined 

necessary by the particular holding authority). 

Recommendation 9: The PICs could mitigate any potential data protection and privacy legal issues 
by implementing general privacy legislation governing, among other things, the protection, use and 
disclosure of personal information. However, even with the implementation of specialised privacy 
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legislation, specific amendments to existing fisheries legislation integrating EM and ER, and 
addressing potential legal issues or uncertainty proactively, is the most effective approach.   

Recommendation 10: Management organisations (PNA, FFA and WCPFC) and countries should be 
made aware that despite differences in fleet earning capacity, the costs of ET, EM and ER are broadly 
the same. Special treatment of the longline sector for example, should not be given for EFIS. ER fees 
should be set at around US$ 2,000 for all vessels. 

Recommendation 11: WCPFC / FFA / SPC, in partnership with national administrations, NGOs and 
donors, should explore payment guidelines for up front EM capital expenditures, including the 
application of EM to the high seas. Payments could be integrated as part of a penalty process for 
offenders. 
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1 BACKGROUND AND PURPOSE OF STUDY 

1.1 INTRODUCTION  

The World Wide Fund for Nature (WWF) engaged Poseidon Aquatic Resource Management Pty Ltd 
to prepare a cost and benefit analysis of electronic tracking (ET), electronic monitoring (EM) and 
electronic reporting (ER) and to outline the regulatory and legislative measures necessary to 
implement technologies in the several of the select Forum Fisheries Agency (FFA) member states. 

OBJECTIVE AND SCOPE 

The broad objectives of the analysis includes the following: 
1. Identify electronic fisheries information systems (ET, EM and ER) and assess the rationale for 

their application; 

2. Investigate and analyse existing legislation to identify key legal and regulatory considerations 
relevant to the implementation of EM and ER into national fisheries policy and legislation. 
This should provide an analysis that governments can use to support and inform the update 
of national fisheries policy and legislation to incorporate EM and ER; 

3. Identify the costs and benefits of each system, with the support of country case studies; 

4. Investigate and document potential (and realistic) cost-recovery solutions for ER and EM 
that could be adopted by FFA member countries (noting that this work may be 
included/linked to a broader cost-recovery study); 

5. Provide a recommended critical path to FFA member countries that are considering cost-
recovery solutions for ER and EM implementation. 
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2 OVERVIEW OF WCPO FISHERIES MANAGEMENT AND MONITORING AND 
REPORTING REQUIREMENTS 

2.1 DESCRIPTION OF THE FISH STOCKS AND MAIN FISHERIES IN THE WCPO  

2.1.1 Description of the Region  

The countries and territories encompassed by the WCPO comprise the 17 members of the Forum 
Fisheries Convention, the French territories (French Polynesia, New Caledonia and Wallis and 
Fortuna), Indonesia, Philippines and Vietnam. These countries, along with the main participating 
distant water countries China, Japan, Korea, Taiwan, the USA and an assortment of Latin states 
(Spain, Ecuador and El Salvador), operate within the Regional Fishery Management Organisation 
(RFMO), The Western & Central Pacific Fisheries Commission (WCPFC) 

Figure 1: WCPFC EEZs and High Seas areas  

 

Source: Forum Fisheries Agency (FFA) 

 

Pacific Island countries, excluding the French and US Territories are responsible for managing 20.8 
million sq. nautical miles of ocean. The principal bodies being the 8 Parties to the Nauru Agreement 
(PNA), with 14.5 million nautical miles, the South Pacific Island countries, excluding Australia and 
New Zealand, with 6.3 million sq. nautical miles. The French and US territories, account for 2.3 sq. 
and 1.3 million nautical miles respectively, with Indonesia, Philippines and Vietnam together 
accounting for 4.8 million sq. nautical miles. The High Seas areas, which fall outside national 
jurisdiction, account for 3.5 million sq. miles.  
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2.1.2 Target Species 

The total Western Central Pacific Ocean (WCPO) tuna catch during 2014 was around 2.8 million 
tonnes (t), of which around 71% was caught by purse seine, 9% by Longline and 7 % by pole-and-line 
vessels, and the remaining 13% by a collection of other gears. 

The key species caught comprise the pelagic tunas e.g., skipjack tuna (SKJ), yellow-fin tuna (YFT), 
albacore tuna (ALB) and bigeye tuna (BET), along with an assortment of bycatch species including 
sharks, billfish and other pelagic species (e.g. wahoo, mahi mahi, opah and rainbow runners). The 
2014 catch breakdown in the WCPFC Statistical Area for skipjack, yellowfin, bigeye and albacore tuna 
was 1,950,000 t (69%), 593,000 t (21%), 166,000 t (6%) and 129,000 t (4%) respectively. 

Figure 2: Historical catches of tuna in the WCPFC statistics area 

 
 

 

Source: WCPFC Annual Yearbook  

 

2.1.3 Main Gear Types by Species and Fishing Patterns 

The main gear types used in the Pacific tuna fisheries include: purse seine, using an encircling net, 
and either with the support of a Fish Aggregation Devices (FADs) around which fish congregate, or 
deployment on mid ocean free swimming schools; longline, with lines deployed with baited hooks 
attached; and pole-and-line, with fish attracted by dispersing free swimming bait, and then caught 
by pole and lure. Other methods used would include troll line, handline and gillnet. 
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The Pacific fleet comprises 344 purse seine, 1,351, longline, and 127 pole-and-line. The operational 
areas for these vessels vary by zone and jurisdiction. Table 1 below summarises the list of active 
vessels extracted from FFA and PNA Registries. WCPFC records 2,162 active longline vessels fishing in 
the high seas, but this has been adjusted downward to 633 to reflect the WCPFC polling rates4. 

Table 1: WCPO Active fleets linked to specific registries 

 WCPFC excl FFA & 
PNA Registered 

FFA Vessels of 
Good Standing 

Total WCPO 

 

PNA 

Purse seine 77 267 344 (267) 

Longline 633 718 1351 (300) 

Pole-and-line 101 26 127  

Carrier 4 167 171  

Mothership 11 5 16  

Bunker  30 60  

Total 856 1,213 2,039 537 

Source: WCPFC, Tuna Fishery Yearbook, 2014 (https://www.wcpfc.int/doc/wcpfc-tuna-fishery-yearbook-2014); 
FFA (https://www.ffa.int/node/42) and FIMS Vessel Registry5.  

The purse seine fleet accounts for around 72% of the total catch (Table 2), longline, 10%, pole-and-
line 7%, and 11%, others. In value terms, purse seining accounts for purse seine, 59%, longline, 25%, 
pole-and-line, 6%, and others, 10%. The volume / value differentials largely reflect the differences in 
product destination, with most purse seine product sold to the high volume, lower value canning 
market; longline product sold mostly, but not exclusively, as fresh sashimi, with some product 
(albacore) destined for canning; and pole-and-line product sold either as katsubushi, or for higher 
value canning. 

Table 2: Catch by gear type and species for all vessels, 2014 

Gear type SKJ YFT BET ALB BILL Total 

Purse seine 1,633,344 374,209 66,560 2,221 1,287 2,077,621 

Longline 1,266 100,237 69,192 79,163 39,432 289,290 

Pole-and-line 153,510 22,968 4,827 26 7,130 188,461 

Others 184,392 113,893 14,791 248  313,324 

Total 1,972,512 611,307 155,370 81,658 47,849 2,868,696 

Source: Secretariat for the Pacific Community 

Shark catches are not included in the above table. Lawson (2011)6, estimated that the purse seine 

                                                        
4 WCPFC register reportedly contains inactive vessels. WCPFC VMS polls show considerably lower levels of 
activity, which are reflected in Table 1 

5 Note that the PNA is bracketed since vessels on the PNA are already included on the FFA Register. PNA is 
presently adding longliners to its Registry. Presently, active vessels include vessels licensed in Solomon Islands, 
PNG, FSM and Palau. The anticipated number is expected to be around 600 LL vessels in total. 

https://www.wcpfc.int/doc/wcpfc-tuna-fishery-yearbook-2014
https://www.ffa.int/node/42
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fleet caught an average 53,000 oceanic white tip and silky sharks from 20°S to 20°N and 130°E to 
210°W, in the years 1995-2010. These catches are a large part attributed to FAD related fisheries 
(Pilling, SPC, pers. comm., 2015). The corresponding observed catch by longliners is in the region of 
30,000 species (Clarke et al, 2011)7. The figure is likely to be an underestimate because of the 
weaknesses in longline observer coverage.  

Fishing patterns and distribution cover the whole of the tuna tropical (0-10 degrees North & South of 
the Equator); and sub tropical belts (10-20 degrees North and South of the Equator), with purse 
seining highly concentrated in the tropical belt (Figure 3.1), in an area largely managed by the Parties 
to the Nauru Agreement; Longlining in both the tropical and sub-tropical areas (Figure 3.2); and 
pole-and-line, in either tropical areas, or the coastal areas off Japan (Figure 3.3). These fisheries are 
annual, and more dependent on year on year sea temperature variations. Purse seine fisheries are 
especially dependent on the ENSO variations.  

Figure 3: Fishing patterns and distribution by catch sector 

  

Figure 3.1: Distribution of purse seine tuna catch 
(2010-2014)  

Figure 3.2: Distribution of longline tuna catch 
(2010-2014) 

                                                                                                                                                                            
6 Lawson, T. (2011), Estimation of Catch Rates and Catches of Key Shark Species in Tuna Fisheries of The 
Western and Central Pacific Ocean Using Observer Data. https://www.wcpfc.int/system/files/EB-IP-
02%20%5BEstimation%20of%20Catch%20Rates%20and%20Catches%20of%20Key%20Shark%20Species%5D.pdf  

7 Clarke, S., Harley, S, Hoyle, S., and Rice, J. An Indicator-based Analysis of Key Shark Species based on Data 
Held by SPC-OFP, WCPFC-SC7-2011/EB-WP  
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Figure 3.3: Distribution of pole-and-line tuna catch (2010-2014) 

Source: WCPFC Annual Yearbook 

 

2.1.4 Fish Landings and Markets 

The Purse seine fleet transships around 80% of its product (McCoy, 2012) to carriers in any one of a 
number of designated Pacific Island ports. The main transshipment ports being Majuro, Republic of 
the Marshall Islands (RMI), Tarawa and Christmas Island, Kiribati, Rabaul and Lae, Papua New 
Guinea, Pohnpei, Federated States of Micronesia (FSM), and Honiara, Solomon Islands. The 
transshipped product is offloaded in Thailand, Vietnam, Philippines, Japan and Ecuador. Product is 
also offloaded directly from purse seiners into General Santos, Japan and Pago Pago, American 
Samoa. These collectively account for 154,000, 150,000 and 65,000 t respectively (McCoy, M, 20128). 
The remaining offloads are into Pacific Island processors in the ports of Lae, Madang and Wewak 
(PNG) and Noro (Solomon Islands). 

There is as yet no designated port structure for longliners. Longline caught product is either 
transshipped at sea, with the main destination being Japan, or offloaded into a number of Pacific 
Island ports, for subsequent air or container freight. The proportions of transshipment as against 
offloads is approximately 226,000t (78%) compared to around 63,000 (22%) (McCoy, 2012), 
respectively. Major offloading ports include Suva (Fiji), Majuro (RMI), Pohnpei(FSM), Tarawa 
(Kiribati) and Noro, Solomon Islands.  

Pole-and-line product is largely caught by a dedicated Japanese fleet, and either transshipped when 
working in tropical waters, or landed directly, again when working in tropical areas, or when caught 
in Japanese coastal waters. The proportion of domestic landings as against transshipments in this 
sector is estimated as 90,000 t compared to around 100,000 (48%) respectively. 

The major market outlets for processed purse seine products are Europe and the USA. The main 
markets for longline canned product is the USA, and the main market for longline sashimi is Japan, 
and also Korea, China and Taiwan to a much lesser but growing extent. The predominant market for 
pole-and-line katsubushi is Japan; and the main market for pole-and-line canned product is Europe.  

                                                        
8 McCoy, M (2012), A Survey of Tuna Transshipment in Pacific Island Countries: Opportunities for Increasing 
Benefits and Improving Monitoring, GPA for FFA Devfish. 
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A notable issue when supplying the European Union (EU) markets is that all product must be 
accompanied by an EU Catch Certificate. A similar notary issue when selling bigeye tuna to Japan is 
that all product must be accompanied with an ICCAT Certificate. Product from some fisheries is also 
sold as Marine Stewardship Council (MSC) certified product, wherein, Chain of Custody authorization 
is required. In all these cases, sales of such products require a system of and evidence of traceability 
through the supply chain from vessel to market. 

2.2 RESPONSIBLE MANAGEMENT ORGANISATIONS AND THE MEASURES APPLIED 

The roles and responsibilities of WCPFC members are clearly described in the Convention, especially 
Articles 23 and 24, the Commission Rules of Procedure, Conservation and Management Measures 
(CMMs) (Appendix B.1), and other Commission rules and decisions, including i) Rules for Scientific 
Data to be Provided to the Commission, and ii) Rules and Procedures for Access to and 
Dissemination of Data Compiled by the Commission.  

The PNA countries manage two Vessel Day Schemes (VDS) (Appendix B.2), the purse seine and 
longline VDS. The PNA Office (PNAO) in Majuro coordinates the application of the VDS, but with 
each of the 8 Parties (Federated States of Micronesia, Kiribati, Palau, Papua New Guinea, Republic of 
the Marshall Islands, Solomon Islands, Nauru and Tuvalu) plus Tokelau having responsibility for 
managing their specific national allocations of vessel days under the Palau Arrangement.  

Aside from its central enforcement role (see below), the FFA Secretariat coordinates the 
management of the Tokelau Arrangement (albacore tuna) longline fishery which applies the 
implementation of a Total Allowable Catch (TAC) system allocated between FFA member countries; 
Australia, Cook Islands, Fiji, Vanuatu, New Zealand, Niue, Papua New Guinea, Samoa, Solomon 
Islands, Tonga and Tuvalu.  

National administrations are responsible for implementing various national as well as regional and 
sub-regional measures. These are incorporated into licenses as Minimum Terms and Conditions 
(MTCs) (Appendix B.3) and bilateral arrangements. The principal actions required are applying 
National VDS allocations, monitoring catch and bycatch, and monitoring transshipments. The staff in 
place to undertake these duties comprises inspectors, observers, licensing officers and data clerks, 
all falling under to the responsibility of each national government. Reporting on the application of 
these tools takes place through sub regional monitoring (i.e. the PNA and the Tokelau (FFA) 
Agreements and, at a regional level, by the WCPFC Technical and Compliance Committee. 

Coordination of regional Monitoring, Control and Surveillance (MCS) EEZ actions falls under the 
responsibility of the FFA secretariat, with each participating nation responsible for coastal state 
enforcement, and flag states responsibility for their vessels when fishing within their EEZ, other 
country waters and the high seas. Responsibility for the MCS functions for the High Seas falls to the 
WCPFC who is also responsible for setting specific region-wide management measures, including 
VMS monitoring. Verifying compliance with these actions requires annual reporting to and 
compliance monitoring by the WCPFC Technical and Compliance Committee (TCC).   
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3 OVERVIEW OF ELECTRONIC TRACKING, MONITORING AND REPORTING 
TECHNOLOGIES AS APPLIED TO FFA COUNRIES 

3.1 DATA NEEDS 

World fisheries are moving towards having a stronger emphasis on data collection, monitoring and in 
improving technologies to capture these data and support monitoring. There is now increasing 
recognition of a need for fast, reliable, and innovative systems for collecting, storing, communicating, 
and sharing fisheries data.  EFIS are being developed ōƻǘƘ ΨǘƻǇ ŘƻǿƴΩΣ ŀǎ ƳŀƴŀƎŜǊǎ ŀƴŘ ǎŎƛŜƴǘƛǎǘǎ 
ǎŜŜƪ ǘƻ ǎǘǊŜƴƎǘƘŜƴ ǘƘŜƛǊ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ŀƴŘ ƳƻƴƛǘƻǊƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ŀǘ ǎŜŀΤ ŀƴŘ Ψbottom upΩ as industry 
looks for real time and near real time solutions to improve its targeting of resources, assess catch 
data against market demand and reduce the risks to their vessels by monitoring weather forecasts 
and wave height.  Efficient, comprehensive, and cost effective EFIS systems can generate significant 
value for the managers, the scientists and the industry, but only if incentives are aligned, costs and 
benefits shared, and transparent and rational standards developed.  New technology for EFIS offers 
the opportunity to increase efficiency and accuracy while dramatically improving data quality. The 
development of an effective EFIS is often hindered by two main factors: 

¶ The cost of related data, tracking and communication technologies. 

¶ An absence of data recording and reporting standards. 

The cost of the technology (both hardware/software and services) is continuously declining while 
data quality can be dramatically improved by putting together a comprehensive and practical set of 
core standards and guidelines.  Reduced costs and improved data standards can greatly simplify and 
expedite the transition to EFIS.   

Data collected from fishing operations is used in a variety of management contexts and in different 
ways such as: 

¶ MCS Authorities using ET technology to support compliance managers to identify the 
location of vessels. The strength of the systems applied in the WCPO is enhanced by 
determining a Vessel Compliance Indices (VCI) for each vessel and monitoring via Google 
track. Unregulated actions can first be identified by viewing unusual activity. Operational 
efficiencies are achieved with the ability to identify vessels, and these allow for savings in the 
deployment of compliance assets ς ƻǾŜǊŦƭƛƎƘǘǎ ŀƴŘ Ψŀǘ ǎŜŀΩ ǇŀǘǊƻƭǎ. 

¶ a/{ ƪƴƻǿƭŜŘƎŜ ƻƴ ŜŀŎƘ ǾŜǎǎŜƭΩǎ ŀŎǘƛǾƛǘȅ ƛǎ ŀƭǎƻ ŜƴƘŀƴŎŜŘ ǘƘǊƻǳƎƘ 9a, first through near real 
time sensor data; and secondly though camera viewing of target species catches, bycatch 
and gears used. 

¶ ER provides the monitoring framework to ensure compliance with the management 
measures ς authorization to fish, position reports, effort and catch limits, and observer 
reports. The use of auto alerts or cross checks between the modules is also likely to identify 
reporting inconsistencies.  

¶ Fisheries management authorities require operational data to be collected and monitored by 
ER systems to ensure that management actions are implemented. These require data 
pertaining to vessel registries, vessel positions, effort and quota management tools and 
permit regulations need to be maintained. Operating several modules provides the basis for 
cross checking data from several sources. This increases the strength in reporting 
consistencies and accuracy in the knowledge that these reports are scrutinized more 
regularly.  
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¶ Access to such data is increasingly available to coastal (in zone), flag and port states. PNG has 
now established an ECDIS FIMS to allow flag states (Korea, Japan, Taiwan, China and the US) 
to monitor catch and effort for their vessels when fishing in PNA waters. PNA is also in the 
process if advancing port-to-port data collection and sharing to allow cross party access to ER 
data. 

¶ Stock assessment models require a significant amount of all the data that are collected by 
the systems described in this document.  The data is generated by the commercial fishing 
sector and recorded ōȅ ǎƪƛǇǇŜǊǎ ŀƴŘ ǎƘƛǇΩǎ ƻŦŦƛŎŜǊǎΣ ōȅ ƻōǎŜǊǾŜǊǎΣ ŀƴŘ ōȅ ǇƻǊǘ ƳƻƴƛǘƻǊǎ ŀƴŘ 
port samplers.  These complement other data collected through more sophisticated 
sampling, fish surveys and tagging which fall outside the ER spectrum. ER provides catch and 
effort data, species information, spatial and temporal information, position data, and 
bycatch information and this information, reduces uncertainty in stock assessment modeling. 
EM provides additional supporting information in respect to effort, gear deployment (e.g. 
number of hook deployment, FAD/free school) and target and bycatch data.  

¶ Vessel company owners, fleet managers and skippers are interested in productivity and 
commercial viability of their vessels. They are also typically interested in obtaining 
information about fishing patterns that would maximize catch aboard the vessels. Therefore, 
they are interested in the following information: 

o Operational fishing information including tracking vessel positions from operational HQ, 
and tracking own FADs from operational HQ and vessel 

o Own fleet catch and effort 

o Weather reports, sea heights and water temperatures 

o Selling information, i.e. catch sold to different buyers 

Skippers may also be interested in receiving price information of the various species in the market-
place. This information could be forwarded to them from a shore unit if the data is available. Fishing 
operations can also benefit from the faster relay of information by improving the timing of fleet 
operations and the supply-chain. For example, carrier vessels can be requested and dispatched to 
fishing vessels that prefer to stay at sea but need to offload catch. Transport vehicles and processing 
facilities onshore can be updated with information of the volumes and characteristics of catch that is 
approaching port, or that has already been landed. Vessel specific catch, location and where 
processed can also be readily provided to support a full traceability system for consumers. 

3.2 AVAILABLE ELECTRONIC INFORMATION SYSTEMS 

Today, a number of electronic (e) technologies exist, with three broad groups being the standard for 
fisheries data collection: 

1. Vessel Tracking 

2. Electronic Monitoring 

3. Electronic Reporting 

3.2.1 Vessel Tracking 

Vessel-ǘǊŀŎƪƛƴƎ Řŀǘŀ ƛƴŎƭǳŘŜǎ ŀ ǾŜǎǎŜƭΩǎ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴΣ ƭƻŎŀǘƛƻƴΣ ōŜŀǊƛƴƎΣ ǎǇŜŜŘΣ ŀƴŘ ŀ ǘƛƳŜ-date 
stamp. Tracking information can be collected in various ways.  Four significant examples are vessel 
monitoring systems (VMS), the automatic identification system (AIS) and synthetic aperture radar 
(SAR).  These systems are άŎƭƻǎŜŘ ǎȅǎǘŜƳǎέ because they do not accept external or manual input that 
impacts on its core functionality.  
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3.2.1.1 Vessel Monitoring System (VMS) 

Vessel Monitoring System (VMS) track vessel position, course and speed of all vessel groups (Table 1) 
across the EEZs of each country and in the High Seas. VMS includes a GPS device and a narrowband 
satellite communication modem and antenna. This equipment is packed together in a tamperproof 
ΨōƭŀŎƪ ōƻȄΩ with clear view of the satellite (Photo 1a ). All vessels are fitted with a near real-time 
satellite position fixing transmitter, known as Mobile Transceiver Units (MTUs) (Photo 1b). 

Photo 1: Technology required to support Electronic Tracking 

  

Antenna mounted  

Source: Bryan Scott, FFA 

a¢¦Ωǎ ǊŜƭŀȅ Ǉƻǎƛǘƛƻƴŀƭ Řŀǘŀ ǘƻ ǘƘŜ CC! ±a{ 

 

 

Data transmission is via global satellite network supported by a number of telecommunication 
companies. The most common satellite networks are Iridium, Inmarsat, Argos and GlobalStar. These 
companies charge a third party provider, for the sending location, the vessel users of the MTU, to 
send the receiving location. The MTU transmits to a satellite provider, the Data Network Identity 
(DNID) to the receiving location. Once received, data are transmitted to Electronic Chart Display & 
Information Systems (ECDIS) to review vessel positions.  

! ǘȅǇƛŎŀƭ ±a{ ǳƴƛǘ ǘǊŀŎƪǎ ŀƴŘ ǎǘƻǊŜǎ ŀ ǾŜǎǎŜƭΩǎ ǳƴƛǉǳŜ L5Σ ǇƻǎƛǘƛƻƴΣ ǎǇŜŜd and bearing and transmits 
this information to a shore in pre-agreed intervals, known as polling rates. The rates used by FFA are 
as follows: 

¶ Purse seine ς every hour, every 30mins during FAD closure. 

¶ Longline ς every 2 hours, every hour for those using Faria/CLS MTUs 

¶ Pole-and-line ς every 2 hours, every hour for those using Faria/CLS MTUs 

¶ Carriers - every 2 hours, every hour for those using Faria/CLS MTUs 

¶ Bunkers - every 2 hours, every hour for those using Faria/CLS MTUs 

These intervals are mainly determined by transmission costs as the general desire is to have the 
vessel position known as close to real-time as possible. Modern VMS units can make use of GSM 
cellular networks (when in range) in order to save transmission costs. It is also possible for the 
management authority to request a vessel location report manually at any moment, in which case 
ǘƘŜ ƭƻŎŀǘƛƻƴ ƛǎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ΨǇǳƭƭŜŘΩ ŦǊƻƳ ǘƘŜ ±a{ ǳƴƛǘ ǘƻ ǘƘŜ ǎƘƻǊŜΦ  

CC!Ωǎ wŜƎƛƻƴŀƭ Fisheries Surveillance Centre  (RFSC) and WCPFC apply VMS to track vessel 
movements throughout the Convention area on Electronic Chart Display & Information Systems 
(ECDIS). The RFSC sees fishing activities in all EEZs and High seas areas and High seas pockets within 
and beyond the convention area. There is no restriction in the viewing area. The application of VMS 
is a mandatory license condition in all Pacific Island Countries and Territories (PICT). Access to VMS is 
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also provided to each member country, including both the relevant fisheries departments and 
maritime police units. FFA member countries see all vessels within their EEZ, in the 100 nautical mile 
buffer zone adjacent to their EEZs and in the high seas areas and high seas pockets outside own EEZ. 
They see own flag vessels in all areas and licensed vessels in all areas during the validity of the fishing 
license. They may ŀƭǎƻ ǎŜŜ ƛƴǘƻ ƻǘƘŜǊ ƳŜƳōŜǊΩǎ 99½ ǳƴŘŜǊ Řŀǘŀ ǎƘŀǊƛƴƎ ŀƎǊŜŜƳŜƴǘΦ Only Fiji and 
Kiribati have selective data sharing while all other countries share data.  

FFA operates ŀ {ŜǊǾƛŎŜ [ŜǾŜƭ !ƎǊŜŜƳŜƴǘ ό{[!ύ ŦƻǊƳŀƭƛǎƛƴƎ ǘƘŜ άtŀŎƛŦƛŎ ±a{έ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ the 
common architecture for the FFA VMS and the WCPFC VMS, but with each VMS system operating as 
separate and stand-alone entities. In accordance with WCPFC rules, vessels required to report to the 
WPCFC VMS, report to the WCPFC VMS through two avenues: directly to the WCPFC VMS or through 
the FFA VMS.  Irrespective of the avenue the WCPFC VMS information is only viewable in areas 
covered by the WCPFC VMS: in high seas waters of the Convention Area as well as in certain national 
waters that are covered by the WCPFC VMS. The RFSC as an authorized MCS entity on behalf of 
certain Pacific Island countries can request to receive WCPFC VMS data, for non FFA Registered 
vessels, including during MCS operations. Coastal countries may also notify the Commission that they 
allow the Commission VMS to extend its coverage to include their national waters. Currently of the 
Pacific Island countries, Fiji, Kiribati, PNG, and RMI have not provided authorization for the 
Commission VMS to cover their national waters.  
 

Figure 4: WCPFC VMS Coverage as at Dec 2015 

 
 
Since April 2009, the application of VMS has been mandatory across the high seas of the WCPFC 
Convention Area (it was first implemented through WCPFC CMM 2007-02 which was replaced by 
CMM 2011-02 and now CMM 2014-02).  The areas covered by WCPFC only include: HS areas + 
pockets and the Green areas (CCM in-zone if included in WCPFC VMS). The blue areas are 100nm 
high seas waters beyond a coastal States waters, which can be requested by the adjacent coastal 
country through the WCPFC data access rules and procedures adopted in 2009.  CCMs see all vessels 
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in-zone subject to (3) and own flag vessels in other areas covered by WCPFC VMS.  

ECDIS tracking is supported using Google Track to monitor vessels by risk category. These risks are 
determined on the basis of individual compliance records, assessed annually by FFA and countries 
using risk assessment vessel compliance indices.  

Whilst the FFA RFSC and WCPFC track these vessels, PNA also has its own DNID contract with a 
satellite provider, and uses this information to track vessel activities and fishing vessel day uptake 
within the FIMS.  
 
Figure 5:  Example of vessel ECDIS viewing and individual vessel tracks record 

Schematic of Google Track as shown on ECDIS Specific vessel track record 

 

 
 

Source: Bryan Scott, FFA  

 
3.2.1.2 Automatic Identification System (AIS) 

The International Maritime Organization (IMO) Long Range Identification and Tracking (LRIT) system, 
using Automatic Identification System (AIS), is a designated system designed to collect and 
disseminate vessel position information received from IMO member States ships that are subject to 
the International Convention for the Safety of Life at Sea (SOLAS). The LRIT is compulsory for all 
vessels > 300 Gross Tonnes (GT), but may be installed on a number of smaller craft for safety 
reasons. AIS allows for secondary source detection of vessel activity and is used as an overlay to VMS 
tracking. AIS-capable satellites have been developed and deployed, which are capable of picking up 
AIS signals from vessels at sea, with a field of view that can be 5000kms in diameter. It is estimated 
that AIS-capable satellites are able to capture up to 98% of all AIS position reports that are 
transmitted (WWF, 2014).  

The RFSC and one national administration (the National Fisheries Authority (NFA), Papua New Guinea 
(PNG)) also accesses AIS as a cross checking tool to check on potential unauthorized activity. AIS is 
not presently used or accessed by WCPFC Secretariat. 

 
3.2.1.3 Synthetic Aperture Radar (SAR) 

Synthetic Aperture Radar (SAR) provides intelligence high-resolution remote sensing imagery, in any 
type of weather, and can be used to locate the presence of a vessel at sea, operating without VMS or 
AIS, and is usually used to identify IUU fishing activities in and amongst vessels operating with VMS, 
or within specific EEZs prior to the deployment of assets.  Software has been developed to process 
images taken by SAR satellites, in order to locate recognizable patterns or characteristics in the 
image, which typically represent the presence of a vessel at sea. Unlike VMS and AIS, processing SAR 
images are not intended to identify particular vessels, but rather to simply detect where vessels are 
present (or not) (Baker, pers. comm. November, 2015). A particular problem can be the presence of 
speckles and strong signals returned from rough seas. The result is that with the current imagery 
resolutions, SAR can only be used to support asset deployment (overflights or patrol boats). However 
















































































































































