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Aeronyms & Definition of Terms

AIS Automatic Identification System

API Application Programming Interface

CCTV Closed-circuit Television

COR Certified Quality Reader

CTE Critical Tracking Event

DMC Data Management Committee

DSA Data Sharing Agreement

eCDT Electronic Catch, Documentation, and Traceability

IS Electronic Product Code Information System

ER Electronic Reporting

ETP Endangered, threatened, and Protected

FIP Fisheries Improvement Project

[©PLYN Global Dialogue for Seafood Traceability

GPS Global Positioning System

HCD Human-Centered Design

IMO International Maritime Organisation

KDE Key Data Element

IUIDJJ W Masyarakat dan Perikanan Indonesia

ML Machine Learning

JUIULVEE [ndonesia Ministry of Marine Affairs and Fisheries

MSC Marine Stewardship Council

NGO Non-governmental Organisation

\[0L.V:\ll U.S. National Oceanic and Atmospheric Administration’s Fisheries agency

XSV Pacific States Marine Fisheries Commission

RFM Remote Electronic Monitoring

Return on Investment

SALT Seafood Alliance for Legality and Traceability

SIMP Seafood Import Monitoring Program

SME Small and Medium-Sized Enterprise

2]

MS Text Messaging Service

VMS Vessel Monitoring System
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We need good information
about fishing. That is the bo-
ttom line if we want fishing
that coexists with healthy
marine ecosystems and fi-
sheries that support sustai-
nable livelihoods. And it is
the bottom line if we want
seafood products to reach
markets around the world
starting from practices that
are legal, equitable, and hu-
mane. In short, securing a
responsible and durable fu-
ture for seafood depends on
a combination of data-rich
fisheries management and
transparent, traceable su-
pply chains.

Today, we have the digital
technologies necessary to
achieve these goals. Affor-
dable and practical solu-
tions are widely available,
ranging from on-board ca-
meras to satellite location
devices, simple electronic
logbooks, internet-connec-
ted scales, OR codes, block-
chain, digital inventory con-
trol, and much more. A new
term—"electronic catch
documentation and tracea-
bility” (eCDT)—has lately
been coined to describe the
combination of these tech-
nologies into a linked set of
systems that together pro-
vide ready access to reliable
information and the means
to share that information
securely across the globe.




Foreword

Unfortunately, we are still
some way from getting these
technologies into the hands
of all the people and busi-
nesses who need them. But
the availability of technolo-
gy itself is no longer the ra-
te-limiting factor. Instead,
multiple early experiences
teach us that the main obs-
tacles to widespread and
successful adoption of eCDT
are human and institutional
in nature. Broadly speaking,
it is the governance of eCDT
systems—how they are orga-
nized, financed, administered,
and interconnected—that
pose the greater challenges.
Certainly, we must also in-
crease the resources available
to catalyze the shift to digi-
tal information management
across the diffuse and often
marginalized seafood produc-
tion base. But in many cases,
improved eCDT governance
isitself a key to unlocking the
needed resources.

In this paper, WWF has com-
missioned several leading
eCDT experts—teams with
both on-the-ground expe-
rience and access to global
perspectives and knowled-
ge—to open a conversation
about eCDT governance and
approaches to identifying
best practices. This work
links with the emergence of
early norms for eCDT system

design developed through
multi-stakeholder consulta-
tions by the Seafood Alliance
for Legality and Traceabili-
ty!, and with the accelerating
adoption of industry-wide
standards promulgated by
the Global Dialogue on Se-
afood Traceability (GDST).?
The paper provides an initial
theoretical framework for
thinking about the issues su-
rrounding eCDT governance,
along with the recommenda-
tions and reflections of the
authors and some examples
drawn from specific case stu-
dies.

Asnoted by the authors them-
selves, this paper is intended
to be a conversation-star-
ter, not a definitive treatise.
WWFE's principal goal in com-
missioning and publishing
this work is to highlight the
need for more purposeful at-
tention to the issue of eCDT
governance, and to help guide
further investigation and on-
going dialogue.

WWE

1

SALT, Comprehensive Traceability
Principles, available (as of February
2022) at

~
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Electronic catch documenta-
tion and traceability (eCDT)
systems are driving the di-
gital transformation of the
fishing sector, improving
data accuracy, speed, and ac-
cessibility. According to the
Seafood Alliance for Legali-
tv and Traceability (SALT)3, a
comprehensive eCDT system
“includes ecological, social,
and economic data that ac-
company seafood products,
allowing governments to
strengthen the effectiveness
of fisheries management, su-
pport legal and equitable hu-
man welfare conditions for
seafood laborers, and identify
and prevent illegal and misla-
beled products from entering
domestic and international
markets.”
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For the purposes of this re-
port, eCDT technologies inclu-
de the following:

o Satellite (VMS/AIS/GPS)

« E-logbooks

« Onboard cameras

« Electronic reporting data
collection systems

« Data storage, sharing, and
analysis systems

Today, three of the most signi-
ficant barriers to effective te-
chnology adoption in fisheries
are siloed data collection, a

©Yawarfilms /WWE - Peru



Summary

lack of interoperable systems,
and failure to set clear roles
and responsibilities around
data collection, ownership,
analysis, sharing and applica-
tion.*

A siloed approach

Even when players agree on
the importance of data collec-
tion, they often want to collect
information in their own way.
Thus, eCDT systems are fre-
guently developed or modified
with minimal coordination
across fisheries or along sea-
food supply chains, resulting
in a lack of transparency, mi-
saligned and confusing stan-
dards, and uncoordinated as
well as siloed data collection
and transmission. Effective
eCDT requires a high level of
collaboration among supply
chain actors that is not com-
monplace, which in turn re-
quires building trust.

Lack of interoperability

The proliferation of proprie-
tary eCDT systems developed
at different points in time,
for different purposes, and
for different sectors of the
fishery supply chain create
significant challenges for in-
teroperability—the technical
ability of systems to directly
and automatically exchange
information.

Lack of clear roles and res-
ponsibilities

A Thistorical lack of trans-
parency in seafood supply
chains has led to a crisis of
trust. Whether refusing to
trust data protocols to protect
sensitive information or only
seeing value in data owners-
hip, stakeholders from both
industry and government con-
tinue to be confused and often
misled in their understan-
ding of data ownership and
sharing. Once again, bringing
together folks that are not
accustomed to working toge-
ther requires an investment in
relationship-building and the
establishment of clear rules of
participation, to ensure repre-
sentation and accountability.

eCDT Governance Questions
& Answers

There are a number of critical
guestions that still need to be
answered for the successful
utilization of eCDT systems in
fisheries. These include: Who
owns the system and its data?
How is access granted and to
whom? Who covers the costs?
And how should these deci-
sions be made? Without alig-
nment among stakeholders
on the answers to these ques-
tions, eCDT systems will only
have limited efficacy--data co-
llection without application
cannot drive impact.

- Today, three of the =
most significant
barriers to effective
technology adoption
in fisheries are siloed
data collection, a
lack of interoperable
systems, and failure
to set clear roles
and responsibilities
around data
collection, ownership,
analysis, sharing and

—  application.

3 https://www.salttraceability.org/what-

is-salt/our-focus/

4 Inthis context, we are defining “data

application” as the act of applying
results from data analysis to specific
management, enforcement, or mar-
keting efforts (eg—-data application
would be the action taken of sending
enforcement agents to intercept

an illegal vessel that was identified
through the use of AIS analysis)

(]
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https://opensource.com/resources/
what-open-source

Who owns the system and its
data?

Trusted third-party technolo-
gy providers play a critical role
in creating and implementing
eCDT systems, and are often
the best choice for system ow-
nership. Additionally, the ideal
eCDT system is built on open
source software, so that the
source code can be inspected,
modified, and enhanced® by
any user. These conditions fa-
cilitate sharing of costs and la-
bor for software development
and maintenance among ever-
yone involved.

As data collectors, fishers and
industry should have a say on
who the data is shared with.

Effective use of eCDT systems
in fisheries hinges on fishers
willing (and able) to collect
accurate data—-without them,
the rest of the system beco-
mes close to useless. So fishers’
needs, incentives, and benefits
must be identified and highli-
ghted early on.

How is access granted and to
whom?

Sharing data reduces duplica-
tion of effort and cost in data
collection and encourages
collaboration, accountability
and transparency. Beyond le-
gally mandated information,
data collectors should have
a say in what information is
shared, with whom, and under
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what conditions. In an ideal
system, all stakeholders would
be consulted during this pro-
cess and come to an agreed-
upon data set.

One way to alleviate monito-
ring concerns and ensure clear
roles and responsibilities is
through the use of data sha-
ring agreements (DSA), formal
contracts clearly documenting
what data is being collected
and shared and how it can be
used, by whom, and for what
purposes. Once agreements
around data collection and use
are established, it is critical to
design and implement intero-
perable systems aligned to the
Global Dialogue for Seafood
Traceability (GDST) standard.

Governments should promote
systemic interoperability and
empower their statistical offi-
ces with capacity, resources,
and the right policy and legal
frameworks to take on coor-
dination of data curation and
use across the government,
and share data with the public
using an online platform. Fina-
lly, policies are needed to com-
mit governments to mandate
data collection, making the
collected information open by
default, with clear exemptions
relating to confidentiality.

Results sharing back to data
collectors is key for fishers
and industry to be able to
benefit from informed deci-
sion-making.

Who covers the costs?
When the State owns the sys-

tem or is directly contracting
a technology provider, they

usually also assume the sys-
tem cost. Not all nations have
the ability to finance their
eCDT systems even when defi-
ned by law, creating a funding
gap that is sometimes filled
by international foundations.
Depending on the legislation,
industry may also become the
ultimate financier when requi-
red to do so by the State, be it
processing plants, exporters,
or end-buyers. In cases where
the system is owned by a te-
chnology provider, they can
charge a licensing fee to diffe-
rent users, who pay according
to how much service or stora-
ge they require. Diffuse, mul-
ti-source funding, as well as in-
novative financing structures
are also options to consider.

How should these decisions
be made?

The Data Governance Insti-
tute defines data governance
as:® “the exercise of decision
making and authority for da-
ta-related matters, a system of
decision rights and accounta-
bilities for information-related
processes, executed according
to agreed upon models which
describe who can take what
actions with what information
and under what circumstan-
ces, using what methods.” A
good governance system sets
the rules of engagement for
stakeholder interaction and
management activities.” For
these decisions to stick, there
needs to be agreement on how
to “decide how to decide;” as
well as rules (and the resour-
ces to enforce them) around
issues such noncompliance,
ambiguities, or illegalities.

N
"oz’

— Trusted third-party —
technology providers
play a critical role
in creating and
implementing eCDT
systems, and are often
the hest choice for

- system ownership. -

6  http://datagovernance.com/

7 https://datagovernance.com/

the-dgi-data-governance-framework/
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. ____________________________________________________________
.
Electronic catch documenta-
tion and traceability (eCDT)
systems are revolutionizing
the fishing sector by increa-

sing access to critical data
needed to:

1) make informed manage-
ment, business, and legal
decisions;

2) establish accountability;
and

3) track the social, environ-
mental, and economic
sustainability of fishe-
ries.

This shift to digital data sys-
tems is especially welcomed
in the fisheries sector as a
means to overcome some of
the significant barriers that
currently limit effective re-
source management and effi-
cient business practices.

Under the current status quo,
seafood supply chain stake-
holders are commonly sub-
ject to a wide range of data
collection requirements im-
posed by numerous agencies
for multiple purposes, inclu-
ding environmental manage-
ment, licensing, sanitation,
sales, and taxes. Tools and
documents such as fishing
vessel registrations and li-
cences, vessel monitoring
systems, logbooks, sanitation
certifications, and export pa-
perwork are all utilized for
data collection and analysis.

oYawarfilms / WWE - Peru
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Each actor generates and re-
cords different data sets, later
collected and logged by diffe-
rent public administrations
or other competent authori-
ties. Records may be kept on
paper or electronically, and
held by different State and
private systems along the su-
pply chain.®

These systems have histori-
cally been developed by an
array of supply chain actors,
ranging from the government
and industry to NGOs and
academic institutions. The
multitude of data sources and
types, and need for access to
data by many different stake-
holders in the supply chain
makes advancing more inte-
grated data systems that can
reliably support effective fi-
sheries management a major
challenge.

Purpose

This document is is meant to
be a conversation starter for
electronic catch documenta-
tion and traceability (eCDT)
practitioners within the sea-
food sector seeking guidan-
ce on effective development
and implementation of eCDT
systems with a specific focus
on the importance of data
governance systems, and the
impacts of governance de-
cisions on technology, data
ownership, access, analysis,

and sharing. We define what
eCDT systems are (and what
they aren't), framing some of
the key questions, issues, and
current discussions around
potential solutions for eCDT
data governance.

Methods

Research began in October
2020 with a literature review
on the uses of eCDT in fishe-
ries, governance issues and
lessons, as well as emerging
technologies that could provi-
de benefits for the sector. Ad-
ditionally, we interviewed 22
global experts on eCDT imple-
mentation between January
and March 2021 for this report
( Annex 5 and 6). These inter-
views were transcribed, sent
to interviewees for approval,
and coded using Atlas.TI sof-
tware to extract participants’
most important contribu-
tions and group them per the-
mes. Code reports were then
exported, summarised, and
analysed and compared with
the literature to produce this
final product.

Hosch, G., & Blaha, F. (2017). Seafood
traceability for fisheries compliance:
country-level support for catch docu-
mentation schemes. FAO Fisheries and
Aquaculture Technical Paper (FAO)
eng no. 619.

—_
W
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to seafood supply
chains have the
potential to improve
data collection,
standardization and
sharing; integrate
and manage strategic
fisheries information;
increase supply
chain transparency;
highlight red flags
for environmental
or human rights
violations.

- (DT systems applied =
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https://www.salttraceability.org/what-

is-salt/our-focus/

Electronic catch documenta-
tion and traceability (eCDT)
systems are driving the
digital transformation of
the fishing sector; enabling
more accurate, timely, and
accessible data to be collec-
ted throughout the supply
chain. According to the Se-
afood Alliance for Legality
and Traceability (SALT)° a
comprehensive eCDT system
“includes ecological, social,
and economic data that ac-
company sedfood products,
allowing governments to
strengthen the effectiveness
of fisheries management, su-
pport legal and equitable hu-
man welfare conditions for
seafood laborers, and identify
and prevent illegal and misla-
beled products from entering
domestic and international
markets.”

eCDT systems applied to sea-
food supply chains have the
potential to improve data
collection, standardization
and sharing; integrate and
manage strategic fisheries
information; increase supply
chain transparency; highlight
red flags for environmental
or human rights violations,
and cover basic issues of per-
sonal and business privacy
while improving business
and management efficiencies.
The use of electronic tools
provides a unique opportu-
nity to collect, analyze, and
share data in close to real-ti-
me, laying the foundation for
improved management and
market decisions to be made
by fishers, industry, and go-
vernment.

The Use of eCDT Systems for Sustainable

and Traceable Fisheries

Currently, the definition of
an eCDT system within se-
afood supply chains is re-
latively narrow--generally
encompassing only the te-
chnologies used to collect,
rather than analyze data.
Actors at different nodes in
the supply chain can utilize

a range of data collection and
sharing tools to address a va-
riety of issues, with potential
benefits generally categorized
as being either economic, en-
vironmental, or social (and,
in some instances, a blend of
two or even all three). For the
purposes of this report eCDT
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technologies include the fo-
llowing:

 Satellite (VMS/AIS/GPS)

» E-logbooks

e Onboard cameras

« Electronic reporting
data collection systems

« Data storage, sharing,
and analysis systems

The application and combina-
tion of technologies utilized
will depend on the mandate
of the user. Common areas
of concern addressed throu-
gh the use of eCDT systems
includes:

« Reducing Illegal, Unre-
ported, or Undocumen-
ted (IUU) fishing, as well
as opportunities for
fraud and corruption
along the suppy chain;

« Real-time data to make
informed management
and business decisions;

« Providing proof of the
legality, quality and sus-
tainability of seafood
products;

« Risk reduction and rapid
response opportunities
for issues that might ari-
se along the supply chain.

The direct benefits of eCDT
are improved data accuracy,
speed, and accessibility. Whi-
le this is an important first

step, additional resources
need to be made available for
the critical following phase
of data analysis, sharing, and
application,’® as without the
ability to take action based
on data collected, the ma-
jority of the eCDT system’s
potential benefits will not be
realized. In Annex 2, we have
outlined the main benefits of
eCDT use by actor, including
market access, reduced pa-
per-work costs, and increased
management and business
efficiencies.

Below is an example of fu-
ll-chain use of eCDT systems
within a seafood supply
chain, including the types of
data that would need to be
captured at each node to su-
pport full-chain traceability:

©Yawarfilms / WWE - Peru
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Data application refers to the actions
taken based off the analysis of data
collected--e.g. directing enforcement
agents to assess a fishing zone where
satellite images indicate high levels of
Iuu.
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From bait to plate

Harvest / Capture

At sea, fishers enter catch and human welfare data. This
information, acquired by vessel-monitoring and other
data capture technology, travels to a central database via
cellular or satellite connection. More information is added

at each step of the seafoodXs journey.

Processing and Shipment

Authorized catch is sent for processing, and the
associated data travels along with it. As processors
fillet, can, and transform the product, additional datais
captured. Product is then dispatched to destination

country for sale.

Wholesale and Retail Market

Companies access product information to flag traceabi-
lity and ilegal, unreported, and unregulated fishing risks
and help assess sustainability claims. Labels provide

customers with information on the seafood.

Uncovering the Seafood Supply Chain:
The Power of Using Electronic Catch Documentation
and Traceability (eCDT)

Port

Fishing license and catch documentation (e.g., size, volume
and location) are checked and certified. Data is captured bye
buyers and brokers at point of sale using smartphone or
tablet applications.

Border Inspection

Customs agents review productXs electroic information,
associated documentation, and inspect the seafood to
ensure the catch complies with import regulations.

End Consumer

Seafood is available for consumers at home and in restau-
rants after a long journey that can only be fully known

through eCDT.

Figure 1. eCDT system & data application by node. Source:

Current Challenges to the Implementation of eCDT Systems in Fisheries

Collaboration Issues

While use of electronic tools
and systems in fisheries has
expanded exponentially in re-
cent years, many of the poten-
tial benefits remain stymied
due to a lack of collaboration,
communication, and common
purpose. Electronic system
components have been deve-
loped or modified with mini-
mal coordination across fishe-
ries or along seafood supply
chains, resulting in a lack of

transparency, misaligned and
confusing standards, and un-
coordinated as well as siloed
data collection and transmis-
sion. This situation has many
contributing causes, and a
range of barriers (some gene-
ral, some project-specific) that
must be addressed to advance
interoperable electronic catch
documentation and traceabi-
lity (eCDT) systems and use
in fisheries and encourage
wide-scale adoption. These in-
clude

1. interoperability challen-
ges due to the prolifera-
tion of proprietary eCDT
systems developed at di-
fferent points in time, for
different purposes, and
for different sectors of
the fishery supply chain;

2. varying data needs to ac-
count for the diversity of
participant and govern-
ment goals, species, and
markets;
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3. major disparities in the
use of systems, even
within a given supply
chain, and misaligned or
missing data and incon-
sistent regulatory stan-
dards;

4. a resistance by industry
and fishers to voluntarily
adopt eCDT due to con-
cerns about confidentia-
lity, intellectual property,
and costs—this is parti-
cularly true when need,

incentives, costs, and
benefits have not been
clearly analyzed and
communicated;*

5. a lack of implementation
of agreed-upon data co-
llection and sharing stan-
dards (such as the GDST)
within and between
stakeholders at local, na-
tional, and international
level.

In general, fishers, manage-
ment authorities, and other
stakeholders are resistant
to government-mandated
change, including new te-
chnologies and particularly
those that make participants
feel monitored or tracked--
in many cases, this is due to
skepticism about the gover-
nment’s intentions or what
the use of data would mean
for their ability to remain in
the fishery? Simultaneous-
ly, a historical lack of trans-
parency in seafood supply
chains has led to a trust cri-
sis by consumers into mana-
gement authorities and the
industry that demands the
use of traceability technolo-
gy as a remedy.’* Because of

this dichotomy, there is cons-
tant tension between those
who collect data and those
who use it, with the benefits
of increased data rarely rea-
ching those burdened with
its collection. To help address
some of these issues USAID
Learn has developed Collabo-
ration Mapping Tools, availa-
ble in SALT's resource library.

Technical & Analytic Cons-
traints

While the current use of
eCDT systems in seafood su-
pply chains is commendable,
it should not be confused
with a stand-alone solution.
Primarily, these systems are
designed to collect more accu-
rate data more quickly throu-
gh platforms that permit in-
creased access to and analysis
of this data. Critically, while
eCDT systems may improve
data speed and access, they
cannot automatically gua-
rantee accuracy or authen-
ticity (although this has the
potential to change in the fu-
ture), which will likely need to
be assured through the use of
external audits or cross-data
verification. eCDT systems
also cannot (currently) inde-
pendently analyze or apply
this data for decision-ma-
king, so the efficacy of the
systems ultimately ends up
resting on human rather than
technological capacity. For Te-
chnical Guidance on the De-
sign and Implementation of
Electronic Catch Documenta-
tion and Traceability Systems,
see the USAID Oceans and Fi-
sheries Partnership guidance
document in SALT’s resource

library.

- Many of the potential =
benefits remain
stymied due to a
lack of collaboration,
communication, and

—  Common purpose. -

11 (Sylvia G, Harte M, Borberg J. (2019).
Status of electronic collection and
reporting of key information in major
fisheries.

12 Doddema, M., Spaargaren, G., Wir-
yawan, B,, & Bush, S. R. (2018). Fisher
responses to private monitoring
interventions in an Indonesian tuna
handline fishery. Fisheries Research,
208, 49-57.

13 Mangi, S. C., Dolder, P. J,, Catchpole,

T. L., Rodmell, D,, & de Rozarieux, N.
(2015). Approaches to fully documen-
ted fisheries: practical issues and
stakeholder perceptions. Fish and
Fisheries, 16(3), 426-452.

14 Helyar, S. J, Lloyd, H. A. D,, de Bruyn,
M., Leake, J., Bennett, N., & Carvalho,
G. R. (2014). Fish product mislabelling:
Failings of traceability in the produc-
tion chain and implications for illegal,
unreported and unregulated (IUU)
fishing. PLoS One, 9(6), €98691.
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Needs Analysis Example

Data recording systems such as e-logbooks can be used to collect critical data
elements such as vessel location, trip length, species caught, volumes, and crew
information. However, this information is generally siloed post-collection, with
different data points populating a variety of forms that are then submitted to a
range of databases for access by involved government agencies (although this will
be increasingly overcome with the implementation of GDST standards). Agencies
are then responsible for analyzing the data collected by fishers through the eCDT
systems, a process for the most part conducted by human analysts rather than
automated systems. Post-analysis, the information is then shared with the orga-
nizational decision-makers, who are responsible for taking actions based on how
the results impact their goals and mandates.

—
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Delayed Return on Invest-
ment

A

Current utilization of eCDT in
seafood supply chains is hea-
vily weighted towards mar-
ket access, cost-savings, and
management measures, with
the majority of returns reali-
zed over a period of years, not
months. This makes it parti-
cularly difficult to prove the
return on investment (ROI)
to supply chain actors, who
often do not have the capital
available up front to invest in
systems that are not guaran-
teed to create profit. For more
information on how to calcu-
late ROI see Future of Fish's
toolkit for Calculating Return
on Investment in SALT's re-

source library.



https://www.salttraceability.org/resource/calculating-return-on-investment/
https://www.salttraceability.org/resource/calculating-return-on-investment/

Cross Geography Barriers

Below is a list of barriers to eCDT im-
plementation that commonly occur
across geographies and project types:

e Competing interests and priori-
ties: not all fisheries supply chain
actors are interested in eCDT for
the same reasons or at the same
level. This means that getting buy-
in and agreeing on a way forward
from and with key players like the
government, the industry, or fishers
is a significant challenge.

» Data ownership confusion: despite
being inundated with data at every
turn, in general, most people are
not experts in strategic use of data.
Whether it's refusing to trust data
protocols to protect sensitive infor-
mation or only seeing value in data
ownership, stakeholders from both
industry and government continue
to be confused and often misled in
their understanding of data owner-
ship and sharing.

« A siloed approach: even if some
players agree on the importance of
collecting data, they probably want
to do it their own way. Proper eCDT
requires a level of collaboration be-
tween supply chain actors they are
not used to, which in turn requires
building trust. Otherwise, the digi-
tal transformation will be no better
than current paper-based systems,
duplicating efforts, increasing cost,
and creating inefficiencies that lead
to missed business and manage-
ment opportunities.

» Unclear benefits vs. costs: not de-
fining and highlighting incentives
and benefits for different supply
chain actors early on reduces accep-
tance and participation in the sys-
tem's development and implemen-
tation. Additionally, investments

tend to focus on pilots, with limited
consideration to long-term costs
and maintenance.

Lack of trust between supply chain
participants: bringing together
folks that aren't used to working
together requires relationship buil-
ding and the establishment of clear
rules of participation, to ensure re-
presentation and accountability.

Inflexible and rigid systems: go-
vernments are notoriously slow to
change. Passing new protocols or
policies, cutting through the red
tape to secure resources and execu-
te a pilot—all these things are hea-
vier lifts within governance bodies.
Add to this long-term staffers who
have a vested interest to protect the
status quo—especially if they've
built or managed a legacy system
and are considered the go-to ex-
pert—and introducing any change
is really hard.

Lag in policy and training: lack of
regulatory support for the imple-
mentation of eCDT systems, does
not foster progress. There is also an
urgent need of training for gover-
nment officials to understand and
promote eCDT systems and their
benefits.

Lack of technology infrastructure:
most fishers don't have computers,
and yet some existing systems are
web-based, which makes access and
usability more difficult. Additiona-
lly, there are fishers that don't have
smartphones, so solutions beyond
applications need to be sought for
this population. Lack of internet
connection in certain locations also
needs to be addressed.

_
(o]

AN



eCDT Governance

Questions & Answers

N
o

A

JA\

= The challenges that =
arise when it comes
to collaboration
between supply
chain stakeholders
leads many actors
to develop their own
= e(DT systems. =

System Creation, Ownership & Stakeholder Roles

Different actors, ranging from
governments to NGOs, have
taken on the development of
eCDT systems, which has re-
sulted in different models of
ownership. In some countries
the system creation and ow-
nership has been in the hands
of government, in others it
has been a process entirely

The challenges that arise
when it comes to collabora-
tion between supply chain
stakeholders leads many
actors to develop their own
eCDT systems. Unfortunately,
if the stakeholder group fails
to set a common vision and
agree upon what information
needs to be collected and sha-
red, by whom, and how, prac-
titioners end up collecting
incomplete, overlapping, inco-
rrect, or insufficient informa-
tion in incompatible formats.
For a specific example of such
issues, see the Indonesian case
study in Annex 2.

While global standards, such
as the GDST, around collec-
tion of Key Data Elements
(KDEs) and traceability im-
plementation are emerging,
critical questions remain re-
garding eCDT system design,

led by NGOs or industry, and
there are also models that
have involved multiple actors.
Additionally, as the need for
eCDT systems increases, so
does the number of third par-
ty technology providers wi-
lling and able to provide such
systems and services.

ownership, and data access;
including the best options for
data collection, aggregation
and analysis, effective forms
of results sharing, and how
to ensure sufficient resources
for data-based actions.

There are a number of critical
guestions that still need to
be answered (and, preferably,
scaled and standardized whe-
re possible) for the successful
utilization of eCDT systems
in fisheries. These include
Who owns the system and its
data? How is access granted
and to whom? Who covers
the costs? And how should
these decisions be made?
SWithout alignment between
stakeholders on the answers,
eCDT systems will only have
limited efficacy--data collec-
tion without action is not
enough to drive change.




Third Party Technology Pro-
viders

Trusted third-party techno-
logy providers play a critical
rolein creating and implemen-
ting eCDT systems, and are of-
ten the best choice for system
ownership.

Here's why:

o They are are trained for and
best suited to address data
security needs and should be
able to implement data pri-
vacy requirements (which
need to be clarified from the
onset);s

« They can easily understand
and implement the GDST or
other standards to create in-
teroperability between sys-
tems and meet international
markets data requirements
for export data format;

« They can respond to system
errors and maintenance
needs in a timely manner
and to make system impro-
vements based on user re-
quests;

o They have the capacity to
provide data analysis and
visualization services based
on user needs;

e They can act as a trusted
intermediary and provide

a buffer when it comes to
issues of trust between fi-
shers, industry, and govern-
ments.

Preferably, the technology
provider is local or has servi-
ce providers in the same time
zone who speak the same lan-
guage as users, and are able to
respond to any technical issues
that might arise in close to real
time. It is worth noting that
utilizing a technology provi-
der as system owner requires
a financial mechanism for the
long-term sustainability of the
business service, which we will
address separately. Additiona-
lly, the provision of technical
services should not be confla-
ted with the ability to provide
effective technical training,
particularly to fishing com-
munities. Effective implemen-
tation of any new technology
may require hiring of additio-
nal personnel capable of clear-
ly communicating both new te-
chnical concepts, as well as the
purpose and benefits of using
this new system for the users.

Ideally, an eCDT system would
be built on open source sof-
tware, meaning that the sour-
ce code can be inspected, mo-
dified, and enhanced® by any
user, permitting efforts and
costs of software development
and maintenance to be shared
between everyone involved.

= |deally,ane(DT -
system would be
built on open source
software, meanin
that the source code
can be inspected,
modified, and

— enhanced by any user —

15  For guidance on data protection,
privacy, and security, see World Vision
International’s guidance document in
SALT's resource library.

16  https://opensource.com/resources/
what-open-source
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However, there are currently
few examples of open source
eCDT systems in use for fi-
sheries management. When
open source software is not
used, ownership of the source
code is an important issue that
should be addressed early on
with developers to avoid the
loss of code if issues arise with
the technology provider.

Government

In some cases, a trusted tech-
nology provider is not availa-
ble or accepted by supply chain
participants. Additionally, in
certain geographies supply
chain actors consider that
State institutions are best sui-
ted to create and operate the
eCDT system. The rationaliza-

tion for government owners-
hip tends to center around the
idea that relevant government
actors embedded in fisheries
systems can level the playing
field for participating supply
chain actors, create relevant
policy to support sustainable
management and equitable
access, and provide sufficient
financial as well as personnel
resources for long-term system
maintenance and evolution.

However, in practice, a number
of challenges may arise from
government-owned data sys-
tems, including: siloed data co-
llection and data storage, mis-
matched data needs between
government, fishers and in-
dustry, insufficient resources,
government change and staff
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number of challenges
may arise from
government-owned
data systems,
including: siloed data
collection and data
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turnover (potentially leading
to a change in State priorities),
and a lack of access to data and
analytics for relevant system
users. While there is no perfect
solution, some of these issues
may be addressed by activities
such as co-design, the creation
of interoperable systems based
on the GDST standard, and da-
ta-sharing agreements, as well
as institutionalizing the sys-
tem into policy requirements.
For a specific example, see the
New Zealand case study in An-
nex2.

NGOs

Non-governmental organiza-
tions have contributed to the
development, adaptation, and
implementation of eCDT sys-
tems in fisheries around the
world. While many of the tech-
nologies in use have existed for
decades, their application to se-
afood supply chains and sub-
sequent adoption by fishers,
industry, and government,
has been heavily influenced
by NGOs. These groups often
serve in the role of advisors,
intermediaries, trainers, and
pilot project leaders for the
application of new technolo-
gies to fisheries systems, so-
metimes even playing a role in
system ownership as well.

The main challenges faced
by NGOs are limited and ti-

me-bound resources and a ge-
neral lack of a common vision
or effective collaboration be-
tween organizations working
on similar initiatives. Com-
petition for limited funding
pools can prevent information
sharing and cross-geography
scaling, while a lack of reliable
financing past a 1-3 year period
is limiting the efficacy of NGO
engagement and creating a cy-
cle of pilots that have limited
progress past the implemen-
tation stage. For guidance on
how to scale traceability see
Management Systems Inter-
national document in SALTS
resource library.

Industry

In many instances, processing
plants, exporters, and distribu-
tors are already utilizing inter-
nal digital systems for business
purposes. Similar to fishers, in-
dustry has specific goals when
it comes to eCDT systems, and
the collection and use of such
data should not be limited by
legal requirements. In some
cases, the fishing industry
owns an eCDT system and
shares legally required infor-
mation with the authorities or
other participants. Although a
valid option, there are issues of
trust with this model that need
to be addressed, particularly in
regard to small-scale fishers'
views of large industry.

— NGOs often serve =
the role of advisors,
intermediaries,
trainers, and pilot
project leaders for
the application of
new technologies to

_  fisheries systems -
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Data Ownership, Sharing, Analysis & Access

— Asegurarse de que los =
recopiladores de datos
tienen voz y voto en el

uso de la informacidn
y se beneficien
directamente de ella
es vital para garantizar
|a asimilacion
del sistemay la
recopilacion de datos

- precisos. -

Data Ownership

When it comes to data owner-
ship, it's not just about equity,
it is about practicality--peo-
ple will only input data to
systems they feel ownership
of/benefit from. Systems de-
veloped by the government
tend to have the State assu-
me that fishers and industry
will input data just because a
requirement to do so is esta-
blished, but without proper
incentives, this is unlikely.
Additionally, both fishers and
industry tend to have concer-
ns about who will have access
to the data and how it will be
used. Making sure data collec-
tors have a say in how infor-
mation is used and directly
benefit from the information
themselves is vital to ensure
system uptake and the collec-
tion of accurate data.

Fishers/Industry

The people who collect data
should have a say in who it’s
shared with, and the process
of data collection needs to be
appropriately incentivized;
without sufficient compensa-
tion for information collected,
there is no motivation to con-
tinue using the system. Effec-
tive use of eCDT systems in
fisheries hinges on fishers at
sea willing to collect accura-
te data--without them, the
rest of the system becomes
close to useless. To address
these issues, fishers' needs,
incentives, and benefits must
be identified and highlighted
early on; the system should
be designed to meet their

needs as well as those set out
by the government and mar-
ket. The data should also be
shared back with fishers and
industry to inform their de-
cision-making. For a concrete
example, see the case of the
ABALOBI system in South
Africa in Annex 2 of this docu-
ment.

Both industry and fishers
have legal requirements to
meet, and eCDT systems can
facilitate the collection and
sharing of this data with au-
thorities. However, beyond le-
gally mandated information,
data collectors should have a
say in what information they
share, with whom, and under
what conditions. Determi-
ning what data is mandated
versus voluntary is a complex
process and in many ways Si-
tuationally dependent--howe-
ver, in an ideal system, all
stakeholders would be con-
sulted during this process
and come to an agreed-upon
data set, rather than just pas-
sing down a mandate from
the government.

Government

Government bodies requi-
re access to certain data sets
for a range of reasons, from
legal compliance to the abi-
lity to make informed mana-
gement decisions or collect
taxes. That being said, one of
the main challenges of wor-
king with many governments
is the desire to own the sys-
tem and the data, as well as
controlling user access. See-
ing eCDT systems as a tool
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for “control & sanction” hinders the
benefits eCDT can bring to different
actors, particularly in terms of data
empowerment and business impro-
vements, reason why in the United
States there are some government
run fisheries data collection regimes
that explicitly bar the use of data for
enforcement. Additionally, this pers-
pective only furthers fisher distrust
of the government and builds resis-
tance to using any technologies that
increase government surveillance and
enforcement.

Governments should promote sys-
temic interoperability based on the
GDST standards and empower their
statistical offices with capacity, re-
sources, and the right policy and legal
frameworks to take on coordination
of data curation and use across the
government, and share data with the
public using an online platform. For
a specific example on how the GDST
standards are being used as a basis
to develop eCDT systems and related
policies, see the Mexican case study in
Annex 2.
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To enable
interoperability
there needs to be
a shared set of

expectations around
DSAs that should be

ﬁreed by all actors
aring information
along the supply

chain. The GDST is

oking into potential

standardization and

harmonization of
DSAs to facilitate

agreement among

actors.
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https://ura.uchicago.edu/page/da-
ta-sharing-agreements

https://www.neighborhoodindicators.
org/library/guides/key-elements-da-

ta-sharing-agreements

htt

ps://ociowa.gov/sites/default/

files/public/TBM/TBM-Data-Sha-
ring-Agreement.pdf

https://www.merriam-webster.com/

dictionary/interoperability

Policies are needed to com-
mit governments to make
data open by default, with
clear exemptions relating to
confidentiality, guidelines for
such transparency standards
for data are yet to be develo-
ped and publicly available.

Data Sharing, Interoperabili-
ty, and Verification.

Sharing data reduces dupli-
cation of effort and cost in
data collection and encou-
rages collaboration, accoun-
tability and transparency;
while facilitating data veri-
fication through cross-chec-
king and increasing the range
of possible analyses. Stan-
dardized methods for the va-
lidation of self-reported data
across geographies are yet to
be not established.

One way to alleviate moni-
toring concerns and ensure
clear roles and responsibi-
lities is through the use of
data sharing agreements
(DSA), formal contracts clear-
ly documenting what data is
being collected and shared
and how it can be used, by
whom, and for what purpo-
ses. To enable interoperability
there needs to be a shared set
of expectations around DSAs
that should be agreed by all
actors sharing information
along the supply chain. The
GDST is looking into poten-
tial standardization and har-
monization of DSAs to facili-
tate agreement among actors.
Currently, DSAs usually con-
taining the following items:
justification for data sharing,
description of the data, inten-
ded use, use constraints, data

storage and handling requi-
rements, security, confiden-
tiality, data sharing methods,
timing and frequency of upda-
tes, roles and responsibilities,
cost distribution, publication
and dissemination of results,
termination and modification
of the agreement, dispute
resolution, governance, and
period of agreement*. For
more information on DSAs
see Digital Public's report
Data Sharing Summary One
and Two in SALT's resource
library.

Once agreements around
data collection and use are
established, it is critical to
design and implement inte-
roperable systems, capable
of working with or using the
parts or equipment of ano-
ther system?. When it comes
to data sharing, it's essential
to establish systems capable
of aggregating and sharing
multiple data types from a
range of actors. Centralized
data systems set in an inte-
roperable platform can in-
crease the rate and quality of
data collection and submis-
sion, and are able to provide
specific benefits to different
actors. While interoperabi-
le eCDT systems in fisheries
may take a variety of forms,
what is definitely undesira-
ble is a) various competing
systems that don't exchange
information with each other,
increasing confusion and
complexity for users and du-
plicating cost and effort for
developer, and b) the use of
one or more systems imposed
on users but don't meet their
needs, while preventing the
creation or implementation
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of project-specific best fit so-
lutions.

In order to support infor-
mation exchange with inter-
national markets as well as
system scaling, international
interoperability standards
will be essential to underpin
the convergence of frontier
technologies. These stan-
dards are necessary to ensure
data can be seamlessly sha-
red or streamed on different
platforms and integrated for
analysis. Currently, the only
recognized global traceability
standard for seafood, is the
Global Dialogue on Seafood
Traceability (GDST)#; an in-
ternational, business-to-busi-
ness platform established to
advance a unified framework
for interoperable seafood
traceability practices. GDST
promotes a unified, interope-
rable seafood traceability fra-
mework to improve the relia-
bility of seafood information,
reduce the cost of seafood
traceability, reduce supply
chain risk, and contribute to
securing the long-term social
and environmental sustaina-
bility of the sector. The Dia-
logue brings together a broad
spectrum of seafood indus-
try stakeholders from across
different parts of the supply
chain, as well as relevant civil
society experts from diverse
regions.

The GDST developed the first-
ever global standards for digi-
tal and interoperable seafood
traceability by developing
internationally agreed upon
key data elements (KDEs) to
be routinely associated with
seafood products, technical

specifications for interopera-
ble traceability systems, and
standard legal and business
formats to facilitate busi-
ness-to-business information
exchange. The GDST pro-
cess resulted in a decision to
build the core elements of the
GDST IT standards and guide-
lines largely as an extension
of the GS1 EPCIS standard for
event-based traceability. For
more information see GDST
Standards and Materials on
the GDST website.

External audits and
cross-checking of data are
still required both for data
verification, as well as to en-
sure that information is be-
ing managed as agreed upon
by supply chain participants
with the system holder and
DSA signatories. Audits are
critical both to ensure com-
pliance and legality, as well
as for their role in increasing
trust and resolving any issues
that might arise. It is impor-
tant to note that eCDT sys-
tems as currently applied to
fisheries cannot be used for
data verification purposes.
After an eCDT system has
been implemented, regular
review of the program itself
should be conducted to un-
derstand whether it is ade-
quately meeting its original
goals and objectives and to
provide opportunities for re-
finement or adjustments

As new technologies continue
to emerge, there is the poten-
tial for data verification to be
automated, although human
verification of data points me-
asuring issues such as worker
welfare at sea will likely not
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_ Esimportante sefialar _
que los sistemas
e(DT, tal y como se
aplican actualmente
a la pesca, no pueden

utilizarse para
verificar los datos.

21 https://traceability-dialogue.org/what-

is-the-global-dialogue/
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be replaced with electronic
systems anytime in the near
future. For more information
on the need for verification
see Bradley Soul and Ocean
Mind's blog in SALT's resour-

ce library.

Data Analysis and Access

Data analysis is generally
conducted by the technolo-
gy provider (who may also
be the NGO implementing
partner) or government em-
ployees. Results sharing back
to data collectors in the form
of data visualizations rather
than limiting presentations
to a more traditional report
format, as this allows users
who may be illiterate or un-
comfortable with academic
writing to access and unders-
tand the analyzed data at an
equivalent level. Additionally,
data collected, an analysis of
the data, and most impor-
tantly, the uses and benefits
of data analysis should be
shared back with users fre-
quently and regularly. Disse-
mination of findings should
be in an accessible language
and format, taking into ac-
count considerations such
as internet access, disability,
language, technical literacy,
reading levels, and cultural
background. Sharing infor-
mation with data collectors,
allows fishers and industry to
organise based on market in-
formation and enhances com-
munity management of the
resources.

Data access & analysis may
also be improved through
the creation of collaborative
groups such as data mana-

k pYawarfilms / WWE - Perti

gement committees (DMCs)
for specific fisheries and/or
regions, commonly made up
of a combination of supply
chain actors (fishers, coope-
rative leaders, industry, go-
vernment, NGOs, academia).
For privacy purposes, data
management decisions may
be made based on aggregated

data analysis which should be
presented in a format that is
available to all stakeholders,
with particular attention paid
to the preferred communica-
tion methods of local fishing
communities (e.g. charts, re-
ports, videos, etc). Ideally, dis-
cussions are professionally
facilitated by a trusted third
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party and include an analysis
of the information presented
as well as a discussion of pos-
sible corresponding actions
to address the findings. This
may include responses such
as: the temporary closures
of certain species or seasons;
quota setting; measures to
reduce bycatch; changes in
fishing gear; creation of a set
of recommendations for im-
provement of working condi-
tions; and a species or regio-
nally specific market analysis.

Such meetings may be orga-
nised by the local govern-
ment, fishing associations, or
NGOs on a monthly, bimon-
thly, or quarterly basis. Fee-
dback needs to occur throu-
ghout the process to capture

Data Governance

The Data Governance Insti-
tute defines data governance
as:2 “the exercise of decision
making and authority for da-
ta-related matters, a system of
decision rights and accounta-
bilities for information-rela-
ted processes, executed accor-
ding to agreed upon models
which describe who can take
what actions with what in-
formation and under what
circumstances, using what
methods.” A good governan-
ce system sets the rules of
engagement for stakeholder
interaction and management
activities®. Effective systems
are only created when the
actors involved are able to
make decisions about how

lessons learned and act accor-
dingly, and special considera-
tion should be given to the be-
nefits of learning exchanges
between regions, countries,
and sectors.

In addition to data sharing
between stakeholders, crea-
ting public data platforms
for interested parties, such as
academics or NGOs can help
to ensure that all actors are
subject to the same rules and
are being held publicly ac-
countable. deFor this reason,
any information that isn't
considered confidential due
to specific and justified cri-
teria should be in the public
domain and easily accessible
online; in addition to specific
data analysis requests that

should be made available for
research, audit, or enforce-
ment purposes. The creation
of a public website could ad-
dress common complaints
lodged by public authorities
receiving multiple requests,
as well as fishers, NGOs, or
industry in need of specific
information, who are often
hindered by the tremendous
time and effort required for
data requests. Ideal govern-
ment policies will consistent-
ly seek to promote user-cen-
tered data as a core feature
of fisheries management; en-
suring that data are availa-
ble, discoverable, and usable
to the greatest extent possi-
ble for business, innovation,
science, and management.

to manage data and realize
value from it, minimize cost
and complexity, manage risk,
and ensure compliance with a
range of legal and regulatory
standards. For these decisions
to stick, there needs to be mu-
tual agreement on how to “de-
cide how to decide”; as well
as rules (and the resources to
enforce them) around issues
such noncompliance, ambi-
guities, or illegalities.

Below is an example of a com-
prehensive data governance
framework which includes
actors, rules and processes:

- Agood governance —
system sets the
rules of engagement
for stakeholder
interaction and
management
- activities. -

22 http://datagovernance.com/

23 https://datagovernance.com/

the-dgi-data-governance-framework/
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Definition:

Data Governance is the exercise of decision
data-related

making and authority for
matters.

ItXs a system of decision rights and accounta-
bilities for information-related processes,
executed according to agreed upon models
which describe who can take what actions
with what information and under what

circumstances, using what methods.

Business / IT Processes
That Touch Data

Management

Processes for governing how data is used, and when, and by whom

1. Aligning Policies,
Requirements & Controls

2. Establishing Decisio Rights

3. Establishing Accountability

4. Performing Stewardship

5. Managing Change

6. Defining Data

7. Issue Resolution

8. Specifying Data Quality
Requirements

9. Building Governance into
Technology

10. Stakeholder Care and Support

11. Stakeholder Communications

12. Measuring and Reporting Value

Figure 3. Data governance diagram. Source: Data Governance Institute*
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Integrated and interoperable
eCDT systems based on the
GDST standard contribute
to increased equity, visibility,
and empowerment of supply
chain actors. That is why, for
example, a distributed data
system is preferable to a go-
vernment owned system. The
only way to guarantee equity
is by data collectors having
a say over how their data
is used and who it's shared
with.

Participation of underre-
presented groups in data co-
llection exercises, including
planning, data collection,
dissemination and analysis
of data helps build relations-
hips, trust, and collaboration.
Decision-making about par-
ticipation should be transpa-
rent and equitable. Reducing
inequality contributes to ove-
rall prosperity through data
access and use, contributing
to sustainable development
and human wellbeing.
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Financial Mechanisms & Contribution to the Formal Economy

Finding the means to pay for
eCDT raises significant cha-
llenges, and these challen-
ges can vary depending on
the ownership structure of
the systems. Guaranteeing
the long-term financial sus-
tainability of eCDT systems
when not supported by the
government is a complex
and time-consuming process.
Data collection, storage, pro-
cessing, analysis and applica-
tion is expensive, and there
are significant upfront costs
that may not be recovered
for years. To better unders-
tand traceability technology
implementation costs, Future
of Fish developed a guidance
document available in SALT's
resource library.

When the State owns the sys-
tem or is directly contracting
a technology provider, they
usually also assume the sys-
tem cost. Not all nations have
the ability to finance their
eCDT systems even when de-
fined by law, creating a fun-
ding gap that is sometimes
filled by international foun-
dations. Depending on the
legislation, industry may also
become the ultimate financer
when required to do so by the
State.

In cases where the system is
owned by a technology pro-
vider, they can charge a licen-
sing fee to different users, who
pay according to how much
service or storage they requi-
re. For example, a third-party
provider exploring cost reco-
very through sales registered
through the app can credit

transactions (where part of
the interest rate covers sys-
tem maintenance), or have
buyers (such as NGOs and
academic institutions) pay for
the data they want.» Whate-
ver model is chosen, the key
is to make sure it's affordable
for small-scale fishers, and
that the benefits far outwei-
gh costs.

Generally, it is the brokers
(intermediaries) who are gi-
ving fishers loans for fuel,
supplies, ice, and forward
payment for their families, al-
though artisanal fishers and
brokers both tend to have
limited access to credits by
formal financial institutions
due to the fact that they ope-
rate in informal economies,
unregulated by paper or elec-
tronic documentation. These
unregulated business rela-
tionships promote a common
cycle of financial dependency
in which intermediaries loan
fishers money for their vesse-
Is or gear, locking fishers into
selling their products to the
intermediary at a set price, of-
ten while simultaneously pa-
ying (unregulated, sky-high)
interest on the original loan.

Linking additional technolo-
gies can create a system ca-
pable of securely recording
and transmitting data regar-
ding price details, sale tran-
sactions, invoices, taxes and
other financial information
increases fisher's direct access
to markets, benefits State tax
income revenue, and impro-
ves the financial formality of
the sector. Financial techno-
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— Linking additional -
technologies can
create a System

capable of securely
recording and
transmitting data
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- regarding price details—

25 See Philippines case study below
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logy (fintech) is emergent in the fisheries
space, and there are already examples?®
of eCDT systems supporting data sharing
with financial institutions; with the goal
of providing banks information required
concerning fishers' and intermediaries’
economic situation and business in order
to unlock access to formal loans. There
will hopefully be a day in the near future
where fishers can easily access loans by
sharing data collected by eCDT systems,
breaking long-standing cycles of financial
dependency.

26 See Philippines case study below

Qonelusions

This document is a conversation starter on
some key issues when it comes to effective
development and implementation of eCDT
systems, with a specific focus on the impor-
tance of data governance, and the impacts of
governance decisions on technology, data ow-
nership, access, analysis, and sharing.

Some of the most significant barriers to effec-
tive technology adoption in fisheries are si-
loed data collection, a lack of interoperable
systems, and failure to set clear roles and res-
ponsibilities. To address these barriers, data
collectors, particularly fishers and industry
should have a say on what information is
shared, with whom, and under what condi-
tions. Additionally, fishers' needs, incentives,
and benefits must be identified and highligh-
ted early on, since data collection success de-
pends on their willingness and ability to con-
tribute information to eCDT systems.

When it comes to data ownership, the ideal
eCDT system is built on open source softwa-
re, so that the source code can be inspected,
modified, and enhanced by any user; in cases
where this isn't possible, agreeing on who is
the owner of the code early on is essential to
avoid issues later on.

The use of data sharing agreements (DSA) to
define ownership and access alleviates pri-
vacy concerns and ensures clear roles and
responsibilities, contributing to effective in-
teroperability. Additionally, data collected, an
analysis of the data, and most importantly,
the uses and benefits of data analysis should
be shared back with users frequently and re-
gularly.



6 Recommendations

A good governance system
sets the rules of engagement
for stakeholder interaction
and management activities.
For these decisions to stick,
there needs to be agreement
on how to “decide how to de-
cide;” as well as rules (and the
resources to enforce them)
around issues such noncom-
pliance, ambiguities, or ille-
galities. Currently, the GDST
standard sets the bar for how
interoperable systems should
be designed and implemen-
ted.

Finally, policies are needed to
commit governments to man-
date data collection and pro-
vide sufficient resources for
data analysis and application,
making the collected infor-
mation open by default, with
clear exemptions relating to
confidentiality.

Although the number and
variety of scientific papers,
reports, best practices, guide-
lines, standards, and princi-
ples for fisheries information
management are increasing,
some gaps remain. Therefore
the authors recommend fur-
ther research and actions in
the following areas:

» eCDT legislation: as eCDT
systems continue to deve-
lop around the globe, an
analysis of existing regu-

latory frameworks that
provides guidance on mi-
nimum requirements, best
practice, and examples of
what should be avoided,
would help inform govern-
ments developing or upda-
ting existing policies and
regulations, and the supply
chain actors trying to in-
fluence them.

Regional and international
collaboration: gathering
information on eCDT sys-
tems and data sharing be-
yond national borders, as
well as identifying appro-
priate regional bodies that
should be leading these
efforts, would also help in-
crease collaboration and

standardization between
countries.
Technical coordination

and interoperability: The
NGOs and technical provi-
ders currently creating a
wide range of data collec-
tion and submission apps
for fisheries around the glo-
be will served by improved
coordination and informa-
tion sharing; both so as not
to repeat lessons learned,
as well as to open the door
for collaborative efforts
between different types of
eCDT systems and techno-
logies.

V/\N

- Agood governance =
system sets the
rules of engagement
for stakeholder
EENONEN
management

- activities -

W
W

AN



W
N

AN

e eCDT alternatives for in-

frastructure deficient fi-
sheries/actors: ensuring
equitable access to eCDT is
very important. Identifying
how the sector has respon-
ded (or not) to the needs
of fishers that have limited
access to computers, smar-
tphones, and the internet,
can provide guidance to
those seeking to address
these issues in their own fi-
sheries.

Data verification and
cross-checking: the sector
isconcerned with the validi-
ty of the information collec-
ted. Defining best practices
to address such concerns is
important.

Data analysis, sharing of
results, and changes in the
sector due to informed de-
cision-making: as eCDT
systems become more com-
mon, a lot of attention has
focused on data collection,
and rightfully so. But as the

systems evolve and imple-
mentation becomes more
common, documenting how
data is analysed, results are
shared, and changes in the
sector happen, is important
to prove the value of eCDT
systems in the long-term.

eCDT systems data trans-
parency standards: ini-
tial guidelines on what
information should be con-
sidered confidential due
to commercial or privacy
purposes, and what data
should be of public access
and in what formats is rea-
lly useful information for
fisheries actors that are ma-
king decisions around these
issues, especially including
examples of current best
practices.

Integrate forward-looking
technologies and data sets:
issues such as worker wel-
fare at sea, monitoring for
climate change impacts, or
collection of data required

>
LS
>

for fishers to build access
to credit can all be enabled
through the use of eCDt
systems combined with ad-
ditional technologies. Inte-
grating capacities such as
onboard cameras, Al sys-
tems, environmental sen-
sors, and fintech can create
additional system benefits
for users outside of tracea-
bility.
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Emerging Technologies and Potential Applications

While there are some pilot
projects in progress to test
the use of emerging techno-
logies in fisheries, systemic
use is limited and generally
only accessible to wealthier
nations or projects funded
by external foundations. Ad-
ditionally, the effective com-
bination of multiple techno-
logies to maximize ease of
use, return on investment
(ROI), and system benefits is
still relatively rare, and the
potential for these tools to be

applied in tandem to seafood
supply chains is still largely
under exploration.

The list of technologies below
is not exhaustive, but repre-
sentative of popular systems
identified during the course
of our research and through
field experience. These tech-
nologies should be considered
separate but complementary
to existing eCDT systems. It
should be noted that many
of these technologies have

existed for years—it is their
application to seafood supply
chains that is new, and there
may be valuable lessons to be
learned from other industries
(such as agriculture or tim-
ber) moving forward.

Blockchain

Blockchain is a decentralized
and distributed digital ledger
or storage facility of transac-
tions replicated at every node
and/or by every participant in
the network. A decentralized
system means that there is no
single authority with control
over the network, rather, each
participant owns their own
data and transactions. Block-
chain does not collect data, ra-
ther it is a secure form of data
sharing that is both formally
recorded and inalterable.

Blockchain also utilizes per-
sistence, where data is recor-
ded across all nodes of the
blockchain, leading to immu-
tability, which ensures that
data cannot be corrupted. Per-

sistence also provides increa-
sed stability through fault-to-
lerance, where the loss of any
node in the blockchain ne-
twork will not make it unusa-
ble. Auditability and trans-
parency are other important
characteristics — every single
transaction is recorded on the
blockchain, which can then be
audited later, and transparent
in the case of permissionless
blockchains, which are open
for anyone to view the tran-
sactions.”

Blockchain-based traceabili-
ty may work best in fisheries
that voluntarily intend to de-
monstrate their compliance
to laws, management rules,
and consumer demands, or

>
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= Blockchain does not =
collect data, rather
itis a secure form of
data sharing that is
hoth formally recorded
— andinalterable. =

27 Blaha, F, & Katafono, K. (2020a). Bloc-
kchain application in seafood value
chains. FAO Fisheries and Aquaculture
Circular, (C1207), I-43.
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facilitate the creation of fi-
nancial mechanisms, where
a user pays a cryptocurren-
cy fee to unblock a specific
piece of data. These fees
can not only help maintain
the system but have the
potential to provide direct
economic benefit to the fi-
sher (data collector) by pa-
ying them a percentage be-
nefit for the sale of the data
block.

in ones that are looking for a
self-controlling mechanism
to foster trust among com-
petitors. Because fishers may
want to organise themselves
to reduce conflicts and impro-
ve trade opportunities, such
systems may even evolve in
areas where governmental fi-
sheries are currently weakly
developed or totally absent.?®

Potential utilization of bloc-
kchain technology in seafood
supply chains include the fo- e« Brand differentiation -- as
llowing: ethical operators (consu-
mer perspective) and/or
efficient and legal opera-
tors (buyer perspective).

» Reduced time lag between
data collection and sha-
ring, as each participant
holds an individual proprie-
tary copy of ledger transac-
tions that is synchronized
with the entire network--
i.e,, each ledger is the same
as everyone elses.

Idealized benefits aside, it
is critical to note that bloc-
kchain requires more time,
effort, support, and invest-
ment than traditional sys-
tems, as well as an additional
level of expertise, unders-
tanding, and training for the
people who will use it. Most
likely, use of blockchain does

—~  Dadoquelos —
pescadores pueden | . mncreased security and

querer organizarse
para reducir los

trust between supply
chain actors through de-

. . centralization of the ledger not make economic sense for
COHﬂlCtUS y I:HEJUI'ar system, which may be sus- most small-scale fisheries
|aS Upﬂrtumdades ceptible to tampering when that can still benefit from a
Cumer(iahs’ este t|p0 owned by a single party. centralized cloud-based da-
de sistemas pUEde 1 . tabase supported by a strong
. .  Improved data security datagovernance framework.
incluso evolucionar

by using inalterable data
submissions. Once a tran-
saction is recorded on bloc-

Potential barriers to block-
chain technology in seafood

en zonas en las
que las pesquerias

kchain, it can't be changed supply chains include the fo-
gubemamentales without most of the ne- llowing:
estan aCtuaImente twork agreeing to do so, en-

o Costs - use of blockchain
can be expensive and may
not always be necessary for
data that does not have to
be secured.

suring data security.® Bloc-
kchain can also improve
data verification and enco-
de sensitive data when this
is a significant concern for
participants.

— poco desarrolladas —

28 Blaha, F, & Katafono, K. (2020b). Explo-
ring the Suitability and Limitations
of Blockchain Application in Seafood
Value Chains. INFOFISH International
5/2020.

« Application to fisheries
29 Blaha, F, & Katafono, K. (2020a). Bloc-

kchain application in seafood value
chains. FAO Fisheries and Aquaculture
Circular, (C1207), I-43.

« With the use of cryptocu-

rrencies, blockchain can

systems may not always
make sense, and data secu-



rity issues for management
purposes are most likely
not proprietary.

e Ledger and data synchro-
nization can create infor-
mation storage inefficien-

cies, further increasing
data storage costs.

e Environmental considera-
tions - the environmental
impacts of cryptocurren-
cies such as bitcoin due to

high energy consumption
and green-house gas emis-
sions are significant and
should be considered befo-
re integrating into a block-
chain project. *°

Ejemplo

Eishcoin® utilizes a peer-to-peer network that allows independent industry
stakeholders utilize blockchain using a shared protocol. The flow of tokens mo-
ves from buyers to sellers in supply chains, powering the blockchain, rewarding
those who make the extra effort to capture and communicate data, shifting the
economic burden to downstream actors, who need traceability. The Trace Proto-
col blockchain platform is an open source, scalable platform that addresses the
key challenge of who pays what, when, where and how for traceability systems
in supply chains, with digital tokens being the medium of exchange for the key
data elements (KDEs), allowing the market to price the data, and use the system,
as and when they need to. With blockchain traceability becomes accessible for

= aslittle as one cent per transaction, the Fishcoin application addresses not only ™
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technical but economic accessibility challenges.

Artificial Intelligence (AI) and Machine Learning (ML)

Although there is no single
agreed-upon definition of ar-
tificial intelligence (AI), in
general, it is the process of
combining computer science
and robust datasets to enable
problem-solving. Al encom-
passes the sub-field of machi-
ne learning, consisting of al-
gorithms which seek to create
expert systems which make
predictions or classifications
based on input data. More
simply, it may be thought of
as “machines that respond to
stimulation consistent with
traditional responses from
humans, given the human
capacity for contemplation,
judgment, and intention.”
These software systems make
decisions which normally

require a human level of ex-
pertise, and help people anti-
cipate problems or deal with
issues as they come up. Such
systems have three qualities
that constitute the essence
of artificial intelligence: in-
tentionality, intelligence, and
adaptability.®

Machine learning (ML) is de-
fined as a scientific field that
seeks to give machines the
ability to learn without being
strictly programmed.* It is a
branch of AI, and a method of
data analysis that automates
analytical model building ba-
sed on the idea that systems
can learn from data, identify
patterns and make decisions
with minimal human inter-
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vention. Machine-learning al-
gorithms use statistics to find
patterns in large amounts of
data, which may include num-
bers, words, images, or almost
any other data format.?

Potential utilization of Al and
ML technology in seafood
supply chains include the fo-
llowing:

« Al can increase efficien-
cies and decrease costs,
by cross-checking infor-
mation automatically and
raising red flags, making it
possible to focus resources
at problem points. Additio-
nally, overall accuracy and

e Al lasers combined with
REM can be used to iden-
tify species (catch and by-
catch) size, age, and gender.

« ML can be applied at sea,
at port, or in factories for
activities such as fish iden-
tification, species classifi-
cation, behavioral analysis,
feeding decisions, size or
biomass estimation, and
water quality prediction.

The major barriers to utiliza-
tion of Al and ML in fisheries
are primarily relevance, cost,
and comfort-not all situa-
tions warrant automation,
the relative novelty of the te-

40 speed of data analysis may chnologies in use may make
p increase. them cost prohibitive, and,
Z . ' importantly, many people
Z « Al combined with e-do- may still be uncomfortable
é 35  https//wwwiechnologyreview. cuments can redistribute with the use of Al technology.
% com/2018/11/17/103781/what-is-machi- data received in a central

/ ne-learning-we-drew-you-another-

7 flowchart/ data platform and autofill

36 https://medium.com/syncedreview/

ai-provides-solutions-for-the-japane-

se-fishing-industry-9865cci5ccaf

relevant forms from data
submitted.

Example

In Japan, Sasebo Kokai Sokki, Sasebo City, and Nagasaki Prefecture are
collaborating on the use of navigation and marine meteorological obser-
vation equipment for capture fishing. The goal of the project is to offset
a declining number of fishers while improving data collection and busi-
ness efficiencies; utilizing a system that considers market demand and
advises fishers how to adjust their catch accordingly. This can prevent
fish prices falling due to overfishing, simultaneously reducing the wor-
king hours of fishers and associated trip costs as well as the amount of
waste going into the water. Market and pricing information is combined
with marine weather data from external sources and additional AI data
that is largely trained by the fishers themselves. The system at sea logs
information about daily catch, seawater temperature, and fishing area,
and combines it with other data sources to understand the relationship
between fishing yields and weather conditions.?®* An automated analysis
(which is where the Al comes in) combining these multiple data sour-
ces is then able to provide sustainable and informed market guidance
directly to fishers.
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Smart Contracts & Electronic Documents (e-documents)

A smart contract is compu-
ter code within a blockchain
network that can automati-
cally execute when certain
conditions are met, without
the need for a trusted third
party to intervene. These con-
tracts are basically an agree-
ment between the different
parties represented in a com-
puter code that is self-execu-
ting. The executed code can
do many things based on the
conditions programmed into
it, including transferring the
ownership of a digital asset
from one entity to another
and automating payments to
one or more parties.’’

e-Documents are transactio-
nal documents exchanged
between business or trading
partners in an electronic for-
mat and manner. Distinct
from PDF or image files, e-do-
cuments are machine reada-
ble and typically exchanged
via software or online pla-
tforms rather than email
e-Documents may include re-
sources such as purchase or-
ders, invoices, sales receipts,
worker contracts, or govern-
ment-mandated paperwork.?
There is interesting potential
to connect electronic con-
tracts to eCDT systems in or-
der to increase worker access
to documentation and create
a system capable of automati-
cally running cross-checks for
potential working violations.
This could make it possible to

Tuna A recorded as a
digital asset on the blockchain
and ownership transferres

(A)

P

&

(B) Eisher

4 2

(C) Processor

Transfer of X amount
of cryptocurrency equivalent
to the value of tuna A

¥

- Transfer in ownership is automated

- Contract written as a code into the
blockchain

- Contract executes itself when the
conditions are met

Figure 2. Example of blockchain in smart contract use in

fisheries. Source: FAO3

ensure basic standards such
as working hours and wages
are in line with national regu-
lations governing worker wel-
fare, including social security,
pension, and health and disa-
bility insurance.
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Pase Studies

New Zealand

New Zealand had operated an
electronic reporting system
for around 15 years, before
it was decided to migrate to
a more sophisticated catch
monitoring and traceabili-
ty system. Since the IT was
outdated, it was challenging
and too expensive to adapt

wasn't going to work either
effectively or at a low enou-
gh cost for them, bringing the
whole initiative to a stop.

After much negotiation, the
industry decided to take the
design of the new system into
their own hands and budget,

and considered a model for
eCDT implementation, becau-
se there are clear governan-
ce mechanisms around who
owns what data. Additionally,
much of the information is
available on a public platform
or can be requested and addi-
tional information can be ob-

Z the existing system to new andthe government provided tained at a cost.
Z emerging technologies and the specifications required,
é data standards.*? Accordingto including reporting quality The eCDT system is also set
é New Zealand legislation the and number of errors that up in a way that data can be
? industry would have to bear would be allowed. Current- cross-checked. So, if there
the cost of the government’s ly the system tells a fishing are a few fishing vessels in
IT investment, which was in  vessel or company how much the same area and one vessel
the range of tens of millions quota they have remaining. is reporting a different mix
of New Zealand dollars. So, If for example they catch too of catch and bycatch, a com-
the government went out to much of one species, they pliance flag will be triggered
industry to basically impose must move to other fishing in the system for auditors to
the new system along with its grounds, or buy more quota inspect that vessel when it
associated costs. To which the catch entitlements or pay a arrives back at port.
industry responded that they financial penalty. The system
hadn't been consulted and it now is widely used, accepted,
m—— Lessons learned:
A Develop and implement an engagement strategy with supply chain stakehol-
* ders from the start, including the possibility of co-management and ownership,
".“ reach out and explain the system and its benefits, to get feedback and eventua-
'0 ’0" lly buy-in. Don't expect that by imposing something as the authority, it's going
) @ to work. A data ownership and sharing protocol should also be developed and
@« socialized early on, so all parties understand and accept it. Engagement takes
time, but it's the only way to ensure that the eCDT system is going to meet the

40 Sylvia G, Harte M, Borberg J. 2019.
Status of electronic collection and
reporting of key information in major
fisheries.

expectations of users.




USAID Oceans started wor-
king in the Asia-Pacific region
in 2015 to combat IUU. In Ge-
neral Santos (Tuna Capital
of the Philippines), they de-
veloped and tested seafood
traceability systems with
government and industry
(where only paper-based sys-
tems previously existed), im-
plemented sustainable fishe-
ries management plans, and
promoted gender equality
in the seafood supply chain.
The work was carried out in
5 phases: (1) coordination and
partnerships, (2) research and
analysis, (3) design & stakehol-
der engagement, (4) testing &
implementation, (5) scaling
and expansion (USAID 2020).
eCDT benefits included cost
savings, operational efficien-
cies, two-way communication,
maritime security, and safety
at sea. Then USAID partne-
red with WWF-Philippines to
expand the project to other
fisher tuna fishing communi-
ties where WWF was already
working through a Fisheries
Improvement Project (FIP)
on vessel registration and li-
censing, as well as the use of
tuna tags with unique iden-
tification numbers. The FIP
had been engaging technolo-
gy providers to identify and
develop traceability software
for the small-scale handline
tuna fisheries of the Philip-
pines. The USAID and WWF
partnership intended to esta-
blish an electronic database
in collaboration with local
governments and the whole
handline tuna supply chain
(WWE-Philippines 2020).

The establishment of tracea-
bility along the supply chain
in fisheries seeking sustai-
nability certifications such
as the Marine Stewardship
Council (MSC) provides proof
that their products are from
a responsible fishing practice,
facilitating MSC compliance.
Fishers that installed trans-
ponders on their vessels be-
came more interested when
they learned this would not
only provide traceability for
their catch, but also for sen-
ding distress signals during
emergencies.

Technology providers need to
consider: (1) the need for tech-
nology to be affordable but
effective, catering to the sma-
ll-scale artisanal fisheries; (2)
the technology should have
a mechanism to compensate
for the challenging situation
in the inconsistency of the
digital communication struc-
ture of the area without ad-
ding significant costs; (3) the
technology should be easy to
customize.

Currently WWE-Philippines
is working with a technolo-
gy provider named TX in the
testing of a new eCDT sys-
tem named Tracey” where
the fisher is compensated for
the information they provi-
de. This is a novel technology
where data is stored on bloc-
kchain and through a smart
contract where tokens are
provided in exchange for the
inputted data. In the current
pilot WWF is providing the
funding for the tokens, but ul-
timately the idea is to sell the

=~ Fishers that installed =
transponders on
their vessels became
more interested
when they learned
this would not only
provide traceability
for their catch, but
also for sending
distress signals during

- emergencies =
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data on an online marketpla-
ce. Essentially, it's a smart wa-
llet where you have bitcoins
and these tokens can be cas-
hed out at shops, pawn shops,
banks, or money exchange
places. They can even be used
as a governance participation
mechanism, where those that
hold the more tokens have
more of a say in the manage-
ment of the eCDT system.

Tracey also offers access to
microfinancing through a fi-
nancial institution. WWE-Phi-

Union Bank so more fishers
submit their catch data and
log their trade data for banks
to be able to create a credit
profile for them and assess
the risk of providing them
loans by using the informa-
tion to build a credit worthi-
ness tool. This is important
for banks in the Philippines
because currently they have
to pay an annual fine to the
government for not being
able to serve the micro and
small and medium-sized en-
terprise (SME) market.

How to maintain the long-
term financial sustainability
of the project is still being
looked into. But the idea is
that fishers are data owners,
TX is the system holder, and
buyers or financial institu-
tions pay for the seafood data
they need or license fees to ac-
cess the system, which covers
the cost of maintaining the
system and increases fishers
incomes by paying them for
the inputted data through the
tokens.

N
N

A

lippines has partnered with

Lessons learned:

Lack of transparency in the supply chain needs to be ad-
dressed for fishers to fully realize the economic benefits of
traceable seafood. Regional coordination is essential to na-
tional and site-level eCDT system design and implementa-
tion. National and site-level technical working groups need
to be established early and meet regularly to address issues
that emerge from the eCDT system and support sustainable
fisheries management, as well as gender equity and human
welfare. Agreements on roles and responsibilities between
government and private sector should be clearly articula-
ted, particularly regarding data confidentiality, access and
integration between private and government systems. Fi-
shing associations are instrumental to support research and
analysis, identify “first movers’, facilitate partnerships and
support implementation. And small-scale fishers should be
included in the eCDT system design. eCDT testing is time-in-
tensive and requires frequent interaction and capacity buil-
ding of stakeholders. Small-scale pilots provide tangible be-
nefits that can support expansion and provide the basis for
driving regulations that enforce the use of eCDT systems in
a phased approach.
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Indonesia

In2018 the Indonesia Ministry
of Marine Affairs and Fishe-
ries (MMAF) with assistance
from USAID Oceans launched
an electronic logbook that is
currently being piloted across
the country along with an
online traceability and logis-
tics system called STELINA.
Data entered into STELINA
will be secured internally wi-
thin MMAF's system, which
is the repository for all minis-
try data and IT systems. The
data generated by STELINA is
intended to inform the minis-
try's data reporting, but data
exchange has yet to be fully
developed (Marine Change
2020).

To incentivize compliance,
MMATF intends to draft and
introduce a regulation to re-
quire use of the system by all
traders and processors/expor-
ters buying and selling in-sco-
pe fish species. While this can
be a powerful incentive for
traders in some places such as
major ports, enforcement will
be especially difficult in remo-
te areas where a large propor-
tion of fish is caught. There-
fore, to increase compliance,
MMAF has an agreement
with the state-owned Bank
Rakyat Indonesia to offer co-
llateral-free loans to traders
that use STELINA.

There are reportedly multi-
ple online systems adminis-
tered by other MMAF DGs,
and even other ministries,
that still require data sharing
agreements for STELINA to
function as designed. It could

be another five years before
the system is fully developed
and deployed.

TraceTales** was developed in
2018 by the Indonesian NGO
Masyarakat dan Perikanan
Indonesia (MDPI), to digitize
paper traceability for proces-
sing companies. TraceTales
allows processors to electro-
nically track their inventory
as it moves through the pro-
cessing factory—from recei-
ving, to filleting, to packaging,
to freezing and shipping.
TraceTales is only available
for fresh/frozen processing
operations producing yellow-
fin tuna products, but will
soon be available for finished
goods. For private transac-
tions, users of the system will
be charged an annual licen-
sing fee based on the number
of stationsinside their proces-
sing facility, but the pricing le-
vel has not yet been finalized.
Benefits include increased as-
surance in meeting import re-
guirements, greater ability to
meet customer requirements,
enhanced efficiency and bu-
siness intelligence, increased
accuracy and efficiency in
operations and data manage-
ment, and increased capacity
for data analysis and busi-
ness decision making (USAID
2019).

USAID Oceans developed
Trafiz,* a mobile catch docu-
mentation application that
enables the first buyer or fish
supplier to collect and submit
traceability data. So USAID
recommends (1) Pointrek for

Y g

For private =
transactions, users
of the system will be
charged an annual
licensing fee based on
the number of stations
inside their processing

facility -
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first-mile traceability which
uses VMS technology, (2) Tra-
fiz to collect landing site data,
(3) TraceTales for processing
plants, and is assisting the
government to develop STE-
LINA to integrate the infor-
mation from these and other
existing systems in Indone-
sia. Some of the reported be-
nefits are: increased commu-
nication for fleet and plant
management, reduced staff
reporting time, enhanced abi-

lity to manage and record raw
materials received from sma-
ll-scale fishers, increased ease
in complying with market re-
quirements (USAID 2019).

One of the challenges in In-
donesia is that there is no
overarching eCDT legislation
and there are about 20 eCDT
systems currently being used
in the country, about half of
which are privately owned
and the other half belong to

the government, but they
are not integrated with each
other (Mangunsong 2019). The
government has several di-
fferent technologies in place
across the supply chain, each
with a different objective and
they don't interoperate. Even-
tually these systems should
feed into STELINA, which ul-
timately should become the
data aggregating hub.

N
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Lessons learned:

Thelack of articulation between government institutions and the many
existing eCDT systems that don't interoperate with each other makes
the situation in Indonesia quite complex. Although the creation of STE-
LINA as a government-owned data hub can potentially solve many of
these issues, it's going to take time and work. In the meantime, MDPI es-
tablished data management committees (DMCs), which consist of local
NGOs, local industry, academia, and local government. They meet regu-
larly to review eCDT data for fisheries management. So, if one province
wants to revise the social KDEs like income, minimum wage, etc. they
can. They collect the data from different systems, but since the catch
data is the same, there is consistency. This is a good example of putting
data to use for the benefit of local communities. Additionally there is a
need for the government to support existing systems in Indonesia by
providing or improving electricity and internet infrastructure, as well
as socializing existing systems and capacity building and co-design pro-
cesses for any new developments.

South Africa

ABALOBI* is a smartphone
application for small-scale fi-
shers in South Africa that was
initially developed with grant
funding. The app allows fi-
shers to own and access their
data through user-centered
visualizations. It was co-de-
signed over a 2.5-3-year period
with South African fishing
communities and recently rea-

44  https://www.seafdec-oceanspartnership. ched the point of financial sus-

org/news/connecting-the-seafood-su-

pply-chain-traceability-solutions-in-indo-

nesia/
45  http://abalobi.info/

tainability through a logistics
fee charged through the app, a

17.5% commission on the sales
that happen through ABALO-
BI's digital marketplace, much
less than what an interme-
diary would usually charge.

Fishers can use ABALOBI as
an accounting tool to better
handle their income and ex-
penses. ABALOBI proves a lot
of capacity building, and the
app allows fishers to demons-
trate their activity, which
helps them access formal fi-
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shing permits. Still, the fishers
own the data and decide who
they want to share it with.

Fishers are also able to sha-
re their stories through the
app and consumers can scan
a QR code that links to the
who, what, when, and where
behind the product. Additio-
nally, ABALOBI increases gen-
der equity by creating a split
payment system that allows

Lessons learned:
The ABALOBI experience reinforces the importance of fisher ownership =

M of and empowerment with the data. Their user-centered design was key
4 in delivering a tool that fishers want to use on a regular basis. Organizing
Q’Q‘Q monthly local data sharing meetings is a great example of data-based fi-
’.“‘ sheries management decision-making that empowers the participating
) & c communities. The ABALOBI approach is for fishers to set the pace towards
@ ( how systems become more transparent over time. Thinking about scalabi-
lity and affordability for fishers at scale, as well as the long-term financial

sustainability of the system early on is important.

fisherwomen to log their acti-
vity and receive separate pay-
ment from the vessel owner.

ABALOBI organizes monthly
data meetings, where each
community can see their data
projected on the wall and fi-
shers can connect through
their phones and go through
the visualizations and analyze
the content. Over time the
agendas and issues discussed

in these meetings should be
defined by the fishers, contri-
buting to local decision ma-
king, where they can use the
data to create new ventures,
or make decisions around
seasonal closures, catch size
limits, etc. And ultimately the
ABALOBI team is using global
standards to work towards in-
teroperability.

CONAPESCA, Mexicos Natio-
nal Commission for Fisheries
and Aquaculture has establi-
shed a technical consultative
committee to advise in the de-
velopment of a national sea-
food traceability standard. Re-
presentatives from NGOs, the
private sector participate, and
other federal agencies inclu-
ding the Agricultural Health
Service (SENASICA) and Na-
tional Fisheries Institute par-
ticipate, but some actors such
as the tax authority and fisher
representatives are absent.
Still, advancing has been diffi-
cult due to the different levels
of technical knowledge in the
group, starting with a shared
understanding of what tracea-
bility actually is, how it should

© Yawar Films - WWEF-Perui
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be implemented and by whom.

The Mexican regulation is be-
ing developed in accordance
with the Global Dialogue for
Seafood Traceability (GDST)
guidelines to ensure interope-
rability and compliance with
international regulations.
Mexico has a solid foundation
since existing laws and regu-
lations cover almost all of the
GDST-recommended key data
elements (KDEs). After the te-
chnical committee completes

Lessons learned:

While the development of the Mexican national traceability
standard is still in progress, it sets a great example of a collabo-
rative development process that uses the GDST global standard
as a basis. Although such a process has its challenges, the expec-
ted end result is an eCDT system that is a step ahead in terms of
clarity of needs, objectives, interoperability, benefits, and buy-in.
One of the recommendations is to keep the technical group on
the smaller end to avoid long winded discussions that slow down

the process.

the draft, the regulation must
go through a series of public
review processes before it be-
comes officia. CONAPESCA
must show that the regula-
tions do not create additional
cost for the supply chain par-
ticipants, demonstrating that
the benefits outweigh the costs
isvital. The system design is ba-
sed on a centralized data hub
and is being designed to mini-
mize both the financial burden
and workload for users.

In 2013 Chile established its
first fisheries electronic re-
porting legislation and in 2017
they approved the resolution
that established the tracea-
bility system required to pro-
vide the fisheries data. The
implementation of the sys-
tem was carried out between
2015 and 2018, and 2019 was
the first year that previous
systems were discontinued,
making 2020 the year of com-
plete traceability.

SERNAPESCA is Chile’s fishe-
ries (sea fish landings norms),
aquaculture (animal produc-
tion and environment har-
vest standards), and seafood
safety (to meet international

market requirements) autho-
rity. Yet these three areas we-
rent initially articulating as
much as was needed to esta-
blish an interoperable eCDT
system, so standardizing con-
cepts was one of the first cha-
llenges.

The processing of physical
documents was unmanagea-
ble, and the paper declaration
system was complex for the
users. Additionally, the data
collected did not allow for
analysis of events or sequen-
ce of events. It did not facili-
tate catch monitoring from
the moment of landing to the
market. The information was
aimed at providing official



statistics, with a rather sy-
noptic and reactive value.

A couple of years ago it would
have been unthinkable to
have near real-time marke-
ting information. Eventually
they went from receiving in-
formation with a 10-day delay
to data received practically in
real time, which has helped
respond to IUU issues and na-
tural hazards. The eCDT sys-
tem provides market clarity
and visibility of the fisheries
supply chain. SERNAPESCA
also provides the aggregated
data to users for their com-
mercial management.

SERNAPESCA intends to inte-
grate and monitor resources
with a focus on citizens and to

sustain and ensure sustaina-
bility. To that end SERNAPES-
CA provides training for users
and is planning a communica-
tion campaign that informs
and engages consumers on
the origin of the seafood they
consume through a label. Ad-
ditionally, they are executing
three pilots with two salmon
companies aimed at interope-
rability, where they are chan-
ging from SQL platforms to
APIs. If everything goes well,
they will open it and SERNA-
PESCA will be able to intero-
perate with private software
through pre-established APIs
ultimately leading to an open
data platform so the informa-
tion can be shared with the
world.

Lessons learned:
Even though coordination was an issue in the government, the fact
that SERNAPESCA is the one authority that oversees all fisheries,
facilitates having a centralized information system. Additionally, the
user-centered approach that seeks to interoperate with private plat-
forms, as well as provide aggregated data back to the users, demons-
trates forward thinking. Having legislation in place made uptake
easier, as the traceability system was seen as a tool that facilitated
compliance for users. Starting simple by having the information of
what is happening first is important to inform next steps, because
the supply chain doesn't always work as one imagines, and that proof
of concept is very important before diving into more complex issues.

Peru’'s Forestry Sector

When it comes to wood, tra-
ceability begins in the forest,
from the moment a usable
tree is located and identified.
What drives the effort is the
desire of companies, owners
of harvesting rights, and pro-
ducers in general, have to de-

monstrate that their wood
product is legal and traceable.
Since it is normal in the sector
to have an excessive volume or
a missing volume, both issues
incentivizing illegality.

SERFOR, the Peruvian natio-

nal forestry authority, has
been working on determining
a traceability mechanism wi-
thin the framework of what
is established in the Forestry
and Wildlife Law that came
into force in 2015. Currently
SERFOR has computer tools
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that help in the verification of
information on the traceabili-
ty of timber forest products,
which covers stages such as
harvesting, transformation
and forest transport, while
also working in parallel on a
control module that will inte-
grate the information throu-
ghout the entire production
chain. Meanwhile, GIZ de-
signed a free system called
DATABOSQUE, which covers
information in the utilization
stage, designed to facilitate
compliance with obligations
and function as a manage-
ment and control tool that
helps companies deal with
timber harvesting informa-

training to companies that
want to use it.

In DATABOSQUE each user
is the owner of their data and
what they share is what the
authority asks for. Still, some
companies and forest har-
vesting rights holders have
developed their own systems
to meet specific needs. There-
fore, GIZ is ensuring that DA-
TABOSQUE can interoperate
with existing private systems
and, also with computer appli-
cations already developed
by SERFOR within the fra-
mework of the SNIFFS Con-
trol Module, understanding
the importance of interopera-

[
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tion, for which GIZ provides bility between systems.
=== Lessons learned: —
The regulation of forest traceability established in Law 29763, Fo-
restry and Wildlife Law and approved in its Regulations in 2015, has
been developed through a participatory process, which is extremely
r\ important. Although some applications for exploitation, transforma-
tion and transportation have already been gradually made available
by the government since 2019, in some cases the sector had already
developed their own systems. Fortunately, the State understands
the importance of interoperability to incorporate the information
from these systems into the Control Module instead of competing
or seeking to eliminate them. Highlighting the benefits of eCDT be-
yond just control is important, and SERFOR clearly understands the
importance of a user-centered approach and including the needs of
regional authorities from the beginning. Engaging industry players
who are truly committed to long-term sustainability is also vital, as
they can become the “first movers” that inspire the rest of the sector.
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Current Benefits Realized from eCDT Systems in
Seafood Supply Chains

CATEGORY ACTOR
e [ e [ e

Economia

Increased access to
local and international
markets

Increased access to
certifications and/or
creation of local brand
Proof of community
impact and/or legality
to attract direct invest-
ment

Sharing of data analy-
ses back to communi-
ties and investors to
demonstrate value
Reduced legal risk via
having more data avai-
lable, reduces corrup-
tion costs

Improved access to
financial credits and
insurance

Ability to create invoi-
ces and tax payments,
reduces penalties for
non-compliance

Faster transfer of data
to customers speeds up
payment process

Faster transfer of data
to customers speeds up
payment process
Improved operational
efficiencies, including
inventory management
and monitoring
Reduced risk by cat-
ching errors before
product leaves the
facility and faster recall
response

Cold chain temperature
tracking to ensure food
safety and improved
product quality consis-
tency

Reduced insurance
premiums

Ability to more strate-
gically distribute pro-
duct to maximize shelf
life and reduce waste
Real-time information
for sales improves
communication with
customers

Increased staff per-
formance rates and
reduced errors

More consumers
making data-driven
purchasing decisions
in favour of socially
and environmentally

+ Reduced paperwork

costs and fraudulent
information

+ Reduced monitoring

and enforcement costs

(9]
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responsible products
secures long-term mar-
ket access

Faster reporting
strengthens adaptive
management (forecast
and planning)
Improved compliance
with legal and import
reporting require-
ments, reduces trade
barriers

More accurate and
complete product
information, increases
marketing/branding
options (including
story telling)

Avoid penalties for
non-compliance
Increased monitoring
for food safety and
other issues

Increased access to
insurance

Ability to create invoi-
ces and tax payments,
reduces penalties for
non-compliance
Faster transfer of data
to customers speeds up
payment process

Environ-
mental

Improved data accu-
racy of environmental
credentials of seafood
products

Increased access to
data drives improve-
ment in fisheries ma-
nagement and business
practices

Improved sourcing de-
cision-making based on
environmental criteria
(including IUU) that
reduces unsustainable
products from entering
the supply chains
Improved compliance
with environmental
requirements set by

Improved stock assess-
ments accuracy and
timeliness

Ability to track quota
data and real-time
fishing activities to take
immediate response
Increased ability to
monitor bycatch of ETP
species and other envi-
ronmental impacts
Improved quality and
timeliness of reports to
regional fisheries mana-
gement organizations
Reduced uncertainty in
catch data and fishing
effort

Informed fisheries ma-




certifications, NGOs,
buyers, and consu-
mers

Improved stock heal-
th increases volume/
revenues

Improve compliance
with national and in-
ternational reporting
requirements

nagement policies (e.g,,
IUU, harvest control
rules)

Improved ability to
detect IUU seafood
products

Improved ability for
monitoring and survei-
llance of fishing effort
and violations

+ Improved ability to

hold supply chain
actors & governments
to account on environ-

Social
mental performance
Increased data amount, quality, accuracy, and timeliness
Increased data collection efficiencies, including reduced error rates and delay
between data collection and analysis
Increased accessibility to data by multiple parties in a timely manner
C Dati\ Reduced delay between data collection and analysis, improves timely response
( r:::; ¢ Increased number and efficiency of analyses (types and frequency) for informed

decision-making

New types of analyses made possible (e.g., meta-analyses)

Improved ability to verify and triangulate data
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ANNER 4.

Potential Future Benefits Realized from eCDT in Data
fAnalysis and Application by Collaboracive Seafood
supply Chains

CATEGORY ACTOR
] e [ e

Increased customer

+ Increased ability to + + Increased revenue

Economia

monitor wages, wor-
king hours, and pay-
ment through VMS and
vessel trip logs

Time savings due abi-
lity to log in from an-
ywhere to update data,
makes legal compliance
easier and faster
Increased empower-
ment, visibility, and
market access
Increased income and
community benefit
Fisher-Consumer
direct communica-

tion increases market
drivers

More accurate and
complete product in-
formation creates price
premiums and differen-
tiated market access
Use of data and ima-
gery connected to
transparent, accessible
platforms to increa-

se direct investment
opportunities

base created for (so-
cially) value-added
products

Improved reputation
in international market
leads to increased sales
opportunities
Increased customer
base created for va-
lue-added products,
strong information
systems allow for rapid
and sustainable expan-
sion

Reduced legal risk via
having more data avai-
lable, reduces corrup-
tion costs

from taxes and export
Increased supply
chain visibility to see
patterns in potential
infractions/ lack of
compliance and strate-
gically deploy limited
resources




Reduced IUU and
bycatch

Improved target stock
health

Reduced impact on
ETP species
Consistent data co-
llection, analysis, and

Environ- L .
mental application over time
leads to a sustainable,
informed, and effective
long-term manage-
ment plan
Improved working con- Improved compliance Increased ability to
ditions, including social with social require- monitor working con-
benefits and safety at ments set by certifica- ditions through remo-
sea tions, NGOs, buyers, te electronic monito-
Increased participation and consumers ring (REM) cameras on
by women using data fishing vessels
and tools for direct Increased ability to
. negotiation and sales monitor threats of vio-
Social lence and intimidation

Increased community
participation

Public accountability
serves as a strong dete-
rrent for unscrupulous
vessel operations and
leads to a decreased
likelihood of abuse and
illegal activities
Creation of a rights-ba-
sed framework from
the repeated use of
data to prove legal
right to fish

Pride in knowledge,
product, and owners-
hip increases partici-
pation and empower-
ment; leading to a more
equitable supply chain
Encouraging younger
generations to view
fishing as a viable and
attractive career

Pride in consumption
choices leads to long
term change in buying
habits that support
worker welfare

Increased ability to
monitor if there is
access to benefits as
allowed by law
Increased use of data
to flag potential labour
violations and improve
resource allocation
creates a safer, more
equitable supply chain
Improved collabora-
tion and transparency
between supply chain
actors and govern-
ment agencies, driven
by joint efforts around
data collection, analy-
sis, and application
Increased sense of ac-
countability and trust
in government
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ANMER 5.

List of Research Participants

=1 ~ ] —— [

Western and Central Pacific New
Bubba Cook Tuna Program Mahager WWE-New Zealand Zealand
Thomas Senior Food Traceability Scien- Global Food Traceability Center || United
Burke tist (GFTC) States
Cecilia Executive Director SmartFish Rescate de Valor, AC Mexico
Blasco
Lucy Senior Program Manager for g United
Holmes Seafood Finance WWE-US Kingdom
. Regional Catch Documentation USAID Oceans & Fisheries Part- .
Farid Maruf and Traceability Specialist nership Indonesia
David Da- || Fisheries Technical Officer under
vid y Raisa (| the Sustainable Tuna Partnership || WWE-Philippines Philippines
Pandan Project. & Project Officer
Ben Managing Director TX - Tomorrow Explored Finland
Sheppard
Adriana Responsible Seafood Strategy United
Sanchez Director Iberostar Hotels States
Mark Director Large Scale Fisheries United
Zimring Program The Nature Conservancy (TNC) States
Helen Lead Seafood Stewardship . .
Packer Index World Benchmarking Alliance Germany
Karen Program Director MDPI Indonesia
Villeda &
Pablo Marine Conservation Director WWE-Ecuador Ecuador
Guerrero
Francisco Fisheries Specialist International Advisor New
Blaha Zealand




Roxanne

Director of Sustainability, Di-

United

Nanninga (| versity & Inclusion Thai Union States
Brynn O'Don- . . .
nell and Sara Senior project manager and Tra- || SALT (Seafood Alliance for US
Lewis ceability director at Fish Wise Legality & Traceability)
William Forest management advisor at
Pariona GIZ Glz Peru
Esteban . . SERNAPESCA (Fisheries Autho- .
Donoso National Deputy Director rity) Chile
Serge
Raemae- Managing Director of ABALOBI || ABALOBI Us
kers
Professor and Associate Dean
. of Undergraduate Programs,
l\ﬁgl;:‘: 1 College of Earth, Ocean, and University of Oregon us
Atmospheric Sciences, Oregon
State University
Senior Program Manager at
Dave Colpo || Pacific States Marine Fisheries PSMEC Us
Commission
Edel Managing Director of Plenum- . -
Gutierrez || soft Marina (NAVIC / NADIR). Plenumsoft Marina Mexico
Gaston Members of the Directorate for
Chucos y the Management of Forest Heri- || SERFOR (Autoridad pesquera) Peru
José Parado || tage and Wildlife Management
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ANER 6.

InGeruiew Questionnaire

Personal Information
Name: Country:
Institution: Position:

Briefing and Consent

« Provide participant with information sheet and respond to any questions

« Confirm participant’s consent to participate in the research

Questionnaire

1. Canyou briefly describe your role and activities related to electronic catch documentation and
traceability (eCDT) systems?

2. Which actors are currently involved in the design, governance, funding, and implementation of
the eCDT system?

3. What are the different interests stakeholders have in participating in eCDT?

4. Why was the eCDT system created, and what purpose is the system designed to meet in the
long term?

5. Who created and who will eventually own and be in charge of the maintenance of the eCDT
system and its data?

6. Who is collecting the data that goes into the system and how is the information verified?

7. 'Who has access to the system and the data after it is collected and who is responsible for
analyzing the data?

8. Who is responsible for communicating or implementing the results of the data analysis?

9. Are the various actors involved with the system communicating/collaborating with
one another? If so, how so? If not, why not?




10.

How are decisions about ownership and access made and how are concerns about data owners-
hip and access addressed?

11.

Can you share examples of the challenges with eCDT governance? What do you view to be the
most critical barriers, and why?

12.

What are some potential solutions or lessons learned from the identified problems/barriers?

13.

Can you provide some examples of innovative models or emerging best practices for
eCDT governance?

14.

Do you have examples to share on how new technologies such as block chain, smart contracts,
cryptocurrencies, etc. being associated with novel forms of data governance and use? In your
opinion, what are the right technologies for the needs of the projects and users?
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