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Foreword

Fisheries play a vital role in food security, economic development, and the
sustainability of coastal communities around the world. Yet despite
significant investments in fisheries data collection over recent decades,
many fisheries authorities continue to struggle with a common challenge:
transforming data into effective governance and informed decision-making.

Across many jurisdictions, fisheries information remains fragmented across
paper records, spreadsheets, disconnected databases, and isolated
systems. Valuable information is collected every day, yet decision-makers
often lack access to a trusted, integrated view of their fisheries. As
management requirements become increasingly complex, the need for
governance-driven information systems has never been greater.

This paper was written to support policy makers, fisheries directors,
government leaders, development partners, and other stakeholders
responsible for fisheries governance and investment decisions. It explores
how fisheries authorities can strengthen institutional capacity by moving
beyond data collection and toward integrated governance, accountability,
intelligence, and sustainable management outcomes.

Drawing on international experience and lessons learned from fisheries
modernization initiatives, this paper presents a practical perspective on the
role of governance, digital transformation, and institutional maturity in
modern fisheries management.

We hope the ideas presented here contribute to the ongoing discussion on
how fisheries data can become a strategic national asset that supports
better policies, stronger institutions, and more sustainable fisheries for
future generations.

Vilhjalmur Hallgrimsson

Founder & CEO
Fisheries Technologies
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Executive Summary

Sustainable fisheries management depends on effective fisheries
governance.

To manage fisheries successfully, authorities must be able to understand
fishing activities, monitor resource utilization, assess biological resources,
implement management measures, support compliance, and make informed
decisions based on trusted information.

Reliable information is therefore one of the most important foundations
of sustainable fisheries governance.

However, collecting fisheries data is only the beginning.

Many fisheries organizations continue to rely on fragmented information
environments characterized by paper-based processes, spreadsheets,
disconnected databases, and standalone applications. While these
approaches may support individual operational activities, they often create
information silos, inconsistent reporting, limited visibility, and challenges
in maintaining transparency, accountability, and institutional continuity.

As fisheries management requirements evolve, authorities increasingly
require capabilities that extend beyond data collection alone. Modern
fisheries governance depends upon the ability to transform information into
management actions, scientific assessments, compliance oversight,
reporting, analytics, and evidence-based decision-making.

This requires a structured information lifecycle in which information is
designed, planned, collected, validated, governed, analyzed, and ultimately
transformed into management intelligence.

It also requires governance capabilities that connect information with
licensing, authorizations, quota management, spatial management,
monitoring, compliance, reporting, auditability, and institutional
accountability.

Digital transformation provides an opportunity to strengthen these
capabilities. However, successful transformation is not simply about
replacing paper forms with electronic systems. It is about building the
institutional capacity, governance processes, and information ecosystems
required to support effective fisheries management over the long term.

Unlike many large-scale fisheries information initiatives, successful digital
transformation does not necessarily require large IT departments, extensive
infrastructure investments, or complex implementation programs. Modern
cloud-based governance platforms can significantly reduce implementation
complexity, operational risk, and long-term ownership costs.
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This publication presents a governance-driven approach to fisheries
information management and digital transformation. It explores how trusted
fisheries information is created through a structured information lifecycle
and how that information can be transformed into governance capabilities
that support sustainable fisheries management.

The publication further demonstrates how The Fisheries Manager (TFM)
supports this approach through an integrated fisheries governance platform
that connects fisheries operations, governance processes, monitoring
activities, analytics, interoperability, and decision support within a single
information ecosystem.

By establishing a trusted information foundation and supporting the
complete fisheries governance lifecycle, TFM helps fisheries authorities
strengthen governance capabilities, improve accountability, support
evidence-based decision-making, and advance toward more sustainable
fisheries outcomes.

Ultimately, sustainable fisheries management depends on more than
technology and more than data collection.

It depends on the ability to transform:

Data into Information.

. Information into Governance.

Governance into Intelligence.

. Intelligence into Action.

. Action into Sustainable Fisheries Outcomes.

OO BHh WON=

This transformation represents the central theme of this publication and
the foundation upon which modern fisheries governance is built.

Transforming Fisheries Data into Governance,
Intelligence and Sustainable Outcomes

The Fisheries Manager (TFM) connects data, processes and people across the fisheries value chain
to support effective governance and sustainable fisheries management.

€@ oATasources e TRUSTED INFORMATION © covernance @ INTELLIGENCE © sustainasLE ouTCOMES

Information is collected from Data is validated, quality-checked Trusted information supports Information is analyzed and Better decisions and effectlve
multiple sources across and through a p! and transformed into i i lead to

the fisheries i ion lifecycle to ensure management of fisheries to support decision-making fisheries and stronger socio-

« Vessels & fleets accuracy, consistency and trust. resources and activities. and operational oversight. economic benefits.

« Landings & markets + Data quality & validation « Licensing & authorizations « Analytics & dashboards « Healthy fish stocks

« Surveys & sampling « Standardized processes + Quota & TAC management « Performance indicators « Compliance & transparency

+ Monitoring systems « Governance & auditability « Spatial & seasonal measures « Risk detection & alerts « Food security

« Licensing & permissions « Secure & interoperable « Policies & regulations « Forecasting & scenario analysis + Economic value

« Compliance & enforcement « Single source of truth « Institutional accountability «+ Evidence-based insights + Resilient communities
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1.Why Fisheries Data Matters

Reliable information is the foundation of effective fisheries governance.
Without trusted fisheries data, management decisions, scientific
assessments, compliance activities, and sustainability objectives become
difficult to achieve.

Sustainable fisheries management depends on understanding fishing
activity, fishing effort, catches, biological resources, and ecosystem
impacts.

Without reliable fisheries data, it becomes difficult to assess fish stocks,
evaluate management measures, allocate fishing opportunities, monitor
compliance, and measure progress toward sustainability objectives.

Reliable fisheries information provides the foundation for scientific
assessment, management decisions, compliance activities, and
sustainable fisheries outcomes.

From Data to Sustainable Fisheries

Reliable data is the foundation.
It becomes trusted information, enabling
assessments, decisions, and actions that

lead to sustainable fisheries outcomes. SUSTAINABLE FISHERIES

LONG-TERM ECOLOGICAL, ECONOMIC
AND SOCIAL WELL-BEING

MANAGEMENT DECISIONS
Informed decisions lead to effective
management actions

SCIENTIFIC ASSESSMENT
Assessments of stock status, environmental
conditions and management performance

TRUSTED INFORMATION
Validated, quality-assured and governed information
that can be relied upon

FISHERIES DATA

Raw data collected from multiple sources
using various methods and technologies

SURVEYS E-LOGBOOKS VMS / AlS LANDING SITES MARKETS OBSERVERS ENVIRONMENT
Scientific and Vessel logbooks Vessel moni Landing Market data and Observer programs  Oceanographic and
fishery surveys andcatchreports  and tracking data and sampling trade information and at-sea data environmental data

Figure 1 Reliable fisheries information forms the foundation
for scientific assessment, management decisions,
compliance activities, and sustainable fisheries outcomes.
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2.Fisheries Governance Requires More
Than Data Collection

Many fisheries organizations have successfully improved data collection.
However, the real challenge lies in transforming information into
governance. Sustainable fisheries management depends not only on what
information is collected, but also on how that information is validated,
governed, analyzed, and used to support management decisions.

Reliable fisheries data is an essential foundation for fisheries management.
Without accurate and timely information, it becomes difficult to assess fish
stocks, allocate fishing opportunities, monitor compliance, evaluate
management measures, and measure progress toward sustainability
objectives.

However, data collection alone is not sufficient to achieve effective
fisheries governance.

Fisheries authorities must be able to transform information into
management actions, scientific assessments, compliance activities, and
informed decision-making. This requires more than surveys, reports, or
databases. It requires governance processes that define how information is
collected, validated, reviewed, approved, protected, analyzed, and
ultimately used to support fisheries management.

Many fisheries organizations begin their digital transformation journey by
addressing immediate operational needs such as landing surveys, catch
reporting, fisheries statistics, or electronic logbooks. While these
initiatives are important, they often remain focused on individual data
collection activities rather than the broader governance processes required
to manage fisheries effectively.

As management requirements evolve, fisheries authorities require
capabilities that extend beyond data collection. These capabilities include
licensing and authorizations, quota management, spatial management
measures, compliance oversight, reporting, analytics, auditability, and
institutional accountability.

A common challenge is that these capabilities are often developed
independently. One system may support surveys, another may manage
licensing, another may support vessel monitoring, while separate
applications may provide reporting or statistics. Over time, this can create
fragmented information, duplicated processes, inconsistent reporting, and
limited visibility across the fisheries governance ecosystem.
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The result is a governance gap between the information being collected and
the decisions that fisheries authorities need to make.

DATA COLLECTION

THE GOVERNANCE GAP

Collecting data is only the first step. Effective fisheries management requires
transforming information into governance, decisions, and sustainable outcomes.

Data is collected from multiple sources
using various methods and technologies.

Surveys

E-Logbooks
Vessel logbooks and
catch reports

&\ VMS/AlS

RS N

#%) ) Vessel monitoring and
tracking data

o Landing Sites
Q B ) Landing declarations
o and sampling
(; Markets
@ Market data and
trade information
( Observers
L X}
{.y Observer programs
and at-sea data
/~\ Environment
@ Oceanographic and
environmental data

Scientific and fishery surveys

SUSTAINABLE FISHERIES OUTCOMES

The gap between data collection and
effective governance must be bridged.

“- Validation
V| ) Verify accuracy, completeness,
and consistency of data

e ©\  Standardization
>~/ ly dard:
2 | Apply common standards,
2 formats, and classifications

® Approval
@@ ) Authoriseand endorse
X information for use

Storage & Integration
| Store securely and integrate
across systems

. Analysis & Interpretation

(l@il) Transiorm data nto meaningful

information and insights

@ \ Accountability & Audit

Ensure traceability, auditability,
” and institutional accountability

™\ Monitoring & Review
\ Q ) Continuously monitor, evaluate,
/

and improve information quality

Healthy stocks «

GOVERNANCE GAP

Resilient ecosystems «

FISHERIES GOVERNANCE

Information is used to support governance

pr and

®
©
®
@)
(

» Food security «

Licensing & Authorizations
Manage access, permits,
and authorizations

Quotas & Allocations
Set and manage quotas,
TACs, and allocations

Management Measures
Implement spatial, temporal,
and technical measures

Monitoring, Control & Surveillance
Monitor activities and
detect non-compliance

Compliance & Enforcement
Take enforcement actions
and ensure compliance

Reporting & Transparency
Produce reports and share
information transparently

Decision Support

Support evidence-based
decision-making

Economic benefits

Bridging the governance gap ensures that reliable data is transformed into trusted information, enabling effective governance,
accountability, and sustainable fisheries management.

Figure 2 Bridging the governance gap by transforming fisheries data into trusted

information, governance capabilities, and management action.

To close this gap, fisheries authorities require a governance-driven
information ecosystem that connects data collection with validation,
approval, monitoring, reporting, compliance, and decision support. This
ensures that information does not remain isolated as raw data, but
becomes trusted knowledge capable of supporting scientific assessments,
management actions, compliance activities, and sustainable fisheries

outcomes.

In this context, digital transformation is not simply about replacing paper
forms with electronic forms. It is about building the institutional capability
to transform fisheries information into effective fisheries governance.

The Fisheries Manager (TFM) | Fisheries Technologies
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3.The TFM Approach

TFM is desighed to bridge the gap between fisheries information and
fisheries governance. By connecting operations, governance, monitoring,
and analytics within a single platform, fisheries authorities can transform
trusted information into management action, institutional accountability,
and sustainable fisheries outcomes.

Fisheries authorities require more than the ability to collect data. They
must be able to transform information into governance processes,
management actions, compliance activities, scientific assessments, and
informed decision-making.

The Fisheries Manager (TFM) has been designed to support this
transformation.

Rather than functioning as a standalone survey or statistical system, TFM
provides a governance-driven information platform that supports the
complete fisheries information lifecycle—from survey design and field data
collection to management, monitoring, analytics, and adaptive fisheries
governance.

The platform establishes a common information foundation that connects
fisheries operations, governance processes, monitoring activities, and
decision-support capabilities within a single ecosystem. This enables
fisheries authorities to move beyond fragmented systems and isolated
datasets toward a trusted source of fisheries information capable of
supporting both day-to-day operations and long-term strategic decision-
making.

A Governance-Driven Information Lifecycle

At the core of TFM is the principle that fisheries information must pass
through a structured lifecycle before it can support management decisions.

Information is planned, collected, validated, reviewed, approved,
monitored, analyzed, and ultimately transformed into management
intelligence. This lifecycle ensures that fisheries information remains
consistent, traceable, auditable, and trusted throughout its journey from
field collection to governance action.

By embedding governance controls, validation mechanisms, approval
workflows, auditability, and accountability throughout the process, TFM
helps fisheries authorities establish confidence in the information used to
support fisheries management.
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Four Integrated Capability Domains

TFM supports fisheries governance through four interconnected capability

domains.

DATA SOURCES

e0e 1. DATA MANAGEMENT

&

OUTPUTS & OUTCOMES

. Standards + Quality & Validation A Governance
- Master Data + Metad: i |
@ ExLogbooks 8. STAKEHOLDER P 2. WORKFLOWS & I setterpoicy &
COLLABORATION AUTOMATION decision making
- " Portals Approval Workflows
¥=| Surveys Data Sharing Business Rules 3
v
Communication Task Management . ;«:mphance I
fective control
& enforcement
D Mobile Apps 3 .gi . T F M . R
">“ % MCS Operations
L ]
Vessel Monitoring e [§] 7. NTEROPERABILITY SECURE FISHERIES T BB Operational effcency
< (Mms) [ 4 o & APIS GOVERNANCE AlINSIGHTS & risk reduction
2 ornpre PLATFORM Dashboards
NI EXh98 Advanced Analytics Statistics & Reports
.
c_i; AlS - Standerds EAR) Al/ ML Models e ll Trusted data for

evidence-based

decisions

4. REPORTING &

@ Landing Sites Wi

<

6. SECURITY & AUDIT

Public Transparency
Open data &

é Fish Markets Role-Based Access 0 DASHBOARDS stakeholder
Audit Trails Custom Reports. engagement
Data Protection 5. MONITORING & KPIs & Indicators e B "
{0 Research & MCS OPERATIONS Data Visualization Sustainability
@ Partner Data Vessel Monitoring Healthy resources,
Inspections resilient fisheries

Enforcement

FOUNDATION ENABLERS

CLOUD PLATFORM SECURITY BTEROPRARATEY AUDITABILITY @  CAPACITY BUILDING
Secure + Scalable Protection by design x Shidarde bossd B Full traceability Training + Support
Highly Available &bast practices &lisrasnsedy & accountability Knowledge transfer

HEALTHY OCEANS

Resilient ecosystems for future gen

SUSTAINABLE FISHERIES

Healthy resources for today and tomorrow

STRONGER COMMUNITIES

Jobs, food security & economic growth

Figure 3 TFM integrates fisheries operations, governance, monitoring, and analytics
within a unified fisheries governance platform.

Operations

Operations provide the foundation for fisheries information collection and
management. These capabilities include survey design, field data
collection, landing declarations, electronic logbooks, biological sampling,
processing operations, and other workflows that generate fisheries
information.

The objective of the operations domain is to ensure that fisheries

information is collected efficiently, consistently, and according to
established standards.

Governance

Governance capabilities transform operational information into
management controls and regulatory actions.
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These capabilities include vessel and fisher management, licensing and
authorizations, TAC and quota management, fisheries management
measures, spatial management, and other regulatory functions required to
manage fisheries resources sustainably.

Governance enables fisheries authorities to translate policy objectives into
operational management processes.

Monitoring, Control and Surveillance (MCS)

Monitoring capabilities provide visibility into fisheries activities and
support compliance oversight.

This includes vessel monitoring, inspections, violations management,
surveillance activities, alerts, and compliance monitoring mechanisms that
help fisheries authorities ensure adherence to fisheries regulations and
management measures.

The objective is to strengthen transparency, accountability, and effective
enforcement.

Analytics and Decision Support

Analytics capabilities transform information into actionable intelligence.
Reporting, dashboards, spatial analysis, performance monitoring, trend
analysis, and decision-support tools help fisheries authorities understand
fisheries performance, evaluate management outcomes, identify risks, and

support evidence-based decision-making.

These capabilities ensure that information collected across the platform
can be converted into meaningful management insight.

A Platform That Evolves With Fisheries Governance

Fisheries authorities operate at different stages of institutional
development and governance maturity.

Some organizations may initially focus on fisheries statistics and data
collection, while others require more advanced capabilities related to
licensing, quota management, compliance monitoring, spatial management,
and adaptive fisheries governance.

TFM is designed to support this evolution.

TFM is designed to support the governance journey described in the
Capability Maturity Model for Fisheries Governance (CMM-FG™), enabling
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fisheries authorities to progressively strengthen governance capabilities
over time. This allows organizations to advance from basic fisheries data
collection and reporting toward increasingly integrated governance,
monitoring, compliance, and decision-support capabilities while
maintaining a trusted information foundation.

Organizations can begin with the capabilities most relevant to their
immediate priorities and progressively expand their governance ecosystem
over time without replacing systems, disrupting operations, or
compromising information continuity.

This enables fisheries authorities to strengthen governance capabilities
incrementally while maintaining a consistent and sustainable information
foundation.

The governance journey itself is further described in the Capability Maturity
Model for Fisheries Governance (CMM-FG™). While CMM-FG provides a
framework for understanding governance maturity and institutional
development, TFM provides the operational platform required to implement
and sustain those capabilities in practice.

A Trusted Foundation for Sustainable Fisheries
Effective fisheries governance depends upon trusted information.

By connecting fisheries operations, governance processes, monitoring
activities, and analytics within a single platform, TFM helps fisheries
authorities establish a common source of truth capable of supporting
management actions,
compliance programs,
scientific assessments, and
strategic decision-making.

TFM is more than a fisheries
information system.

It is a fisheries governance
platform designed to help
fisheries authorities
transform information into | : . =
governance, governance into Figure 4 Figure 5 Field data collection at a landing
intelligence, and intelligence §ite using digital survey tools to capture fisheries
) . . . information at the source

into sustainable fisheries

outcomes.

&
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PART I

C'

INFORMATION

LIFECYCLE

From Survey Design to Trusted
Fisheries Information

—

ENEN

1. DESIGN 2. PLAN 3. STANDARDS 4. COLLECT 5. VALIDATE
Design surveys and Plan sampling and Apply standards, Collect data in Validate and ensure
define data needs ensure coverage reference data and the field data quality
governance
TRUSTED DATA INTEGRATED PROCESSES QUALITY ASSURED

Connected workflows
that improve efficiency
and reduce risk.

High-quality, reliable
and consistent
information.

Robust validation and
standards ensure

information you can trust.

6. APPROVE

Review, approve and
release information

7. MANAGE

Store, manage and
secure information

il

ACTIONABLE INFORMATION
Timely insights that
enable better decisions
and outcomes.



4.Survey Design and Statistical
Framework

Reliable fisheries information does not begin with data collection. It begins
with the design of a statistical framework capable of producing
representative, accurate, and decision-ready information. The quality of
fisheries governance is ultimately influenced by the quality of the
information framework established before the first record is ever collected.

From Governance Objectives to Information
Requirements

Effective fisheries governance depends on reliable information. Before
fisheries authorities can collect data, they must first determine what
information is required, why it is required, and how it will support
management objectives.

FROM GOVERNANCE OBJECTIVES TO INFORMATION REQUIREMENTS

Effective surveys begin with management objectives and are designed to deliver
information that supports decision-making and sustainable fisheries outcomes.

1. MANAGEMENT OBJECTIVES What decisions need

WHY THIS MATTERS ENABLED OUTCOMES

&
©

o

o

~~
~~

Ensures surveys are
purpose-driven and
aligned with management
needs.

Avoids collecting
unnecessary data and
reduces costs.

Improves data quality,
consistency, and
comparability.

Supports transparency,
accountability, and
evidence-based
decisions.

Drives sustainable
fisheries management
and long-term benefits
for communities.

* Define what needs to be achieved
Set policy goals and management priorities

. INFORMATION REQUIREMENTS
Identify the information needed
Define key indicators and metrics

. STATISTICAL FRAMEWORK
Define population, concepts, and definitions

Determine variables, classifications, and
estimation methods

4. SURVEY DESIGN

» Define sample design, stratification, and
sample size
« Develop questionnaires and protocols

. DATA COLLECTION
Implement field data collection
Follow standards and quality protocols

to be made?
What outcomes are
we aiming for?

What information is
needed to inform
those decisions?

How will the information
be defined, measured,
and estimated?

How will the data be
collected to meet the
information needs?

Collect the right data,
in the right way,
at the right time.

/ Good survey design is not just about collecting data—it is about collecting the right data for the right purpose.
O It all starts with clear governance objectives.

Informed
Management
Decisions

Effective Policies
and Regulations

High Quality
Information

Compliance and
Accountability

Sustainable
Fisheries and
Resilient
Communities

Figure 5 The fisheries information lifecycle from survey design and planning to trusted

and actionable information.

Different management objectives require different types of information.
Stock assessments may require biological and catch data, while licensing
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programs, quota management, compliance monitoring, and socio-economic
assessments may require entirely different information structures.

Survey design therefore represents the critical link between fisheries
governance objectives and operational data collection activities.

The purpose of survey design is not simply to define what data will be
collected. Its purpose is to ensure that the information generated will be
capable of supporting fisheries management, scientific assessment,
compliance oversight, reporting obligations, and evidence-based decision-
making.

Defining Information Requirements

The first stage of survey design is to identify the information required to
support management and governance objectives.

Information requirements may include:

e Catch and landing information

e Fishing effort indicators

e Biological and stock assessment data

e Fleet activity information

e Socio-economic indicators

e Compliance and enforcement information

e Resource utilization statistics

e National and international reporting requirements

Clearly defining information requirements helps ensure that fisheries
authorities collect information that is both relevant and actionable.

Establishing a Statistical Framework

Once information requirements have been identified, fisheries authorities
must establish the statistical framework that will guide information
collection.

This framework defines:

e Target populations

e Sampling units

e Sampling frames

e Coverage requirements

e Sample sizes

e Stratification approaches
e Estimation methodologies
e Data quality requirements
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These elements provide the foundation for producing representative and
scientifically defensible fisheries information.

Without a sound statistical framework, fisheries authorities risk generating
information that may be incomplete, biased, inconsistent, or unsuitable for
management purposes.

Aligning Survey Design with Governance

Survey design should not be viewed solely as a technical or statistical
exercise.

It is fundamentally a governance function.

The information that becomes available for quota management, fisheries
management measures, compliance monitoring, reporting, and scientific
assessment is determined by decisions made during the survey design
process.

For this reason, survey design must remain closely aligned with fisheries
policies, management priorities, governance requirements, and
institutional objectives.

When governance objectives change, survey methodologies and information
requirements may also need to evolve.

Designing for Consistency and Long-Term Comparability

Effective fisheries governance requires information that remains
comparable over time.

Survey programs must therefore be designed with consistency,
repeatability, and long-term sustainability in mind.

Standardized methodologies, controlled reference data, consistent
classifications, and documented statistical approaches help ensure that
fisheries information remains interpretable and comparable across years,
regions, fisheries, and reporting programs.

This consistency is essential for identifying trends, evaluating management

measures, supporting stock assessments, and measuring progress toward
fisheries management objectives.

The First Stage of the Information Lifecycle

Survey design represents the first stage of the fisheries information
lifecycle.
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The quality, representativeness, and usefulness of fisheries information are
largely determined before the first record is ever collected.

By connecting governance objectives, information requirements, statistical
methodologies, and operational implementation within a common
framework, fisheries authorities establish the foundation upon which
trusted information, effective governance, and sustainable fisheries
management depend.

Key Takeaway

Survey design is not simply a data collection activity. It is the governance
process through which fisheries authorities determine what information will
be available to support management decisions, scientific assessments,
compliance oversight, and sustainable fisheries outcomes.

Survey Design Meeting
Data collection and management

Figure 6 Collaborative survey design workshop supporting fisheries data collction and
management planning.
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5.Survey Planning and Coverage
Management

Even the most carefully designed survey program has little value if it is not
implemented consistently. Effective fisheries governance requires not only
sound survey design, but also the ability to plan, monitor, and manage data
collection activities to ensure that information remains representative,
timely, and reliable.

From Survey Design to Operational Execution

Once a survey framework has been established, fisheries authorities must
translate statistical requirements into operational activities.

Survey plans define how, when, and where information will be collected,
who will perform data collection activities, and how survey coverage
objectives will be achieved.

This process transforms survey methodologies into practical field
operations that can be managed, monitored, and evaluated throughout the
data collection lifecycle.

Without effective planning, even well-designed survey programs may fail to
achieve their intended objectives.
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COVERAGE PLANNING FRAMEWORK

A hierarchical approach to ensure representative and cost-effective survey coverage
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Figure 7 Coverage planning framework supporting representative fisheries survey
implementation across regions and landing sites.

Planning Fisheries Data Collection Activities

Survey planning typically involves coordinating multiple operational

variables, including:

Geographic regions and management areas
Landing sites and sampling locations

e Fisheries and fleet segments

e Sampling frequencies

e Seasonal fishing patterns

e Human resource availability

e Budget and logistical constraints
Reporting deadlines and obligations

These factors influence both the efficiency of survey operations and the
quality of the information ultimately generated.

Effective planning helps ensure that limited resources are directed toward
the areas where information is most needed.

Managing Survey Coverage
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A common challenge in fisheries data collection programs is maintaining
adequate coverage across fisheries, locations, and time periods.

Missed surveys, inconsistent sampling effort, delayed submissions, and
uneven geographic coverage can introduce bias and reduce confidence in
resulting statistics.

For this reason, fisheries authorities must continuously monitor whether
actual survey implementation aligns with planned coverage objectives.

Coverage management enables organizations to identify potential gaps
before they affect reporting, scientific assessment, or management
decision-making.

Monitoring Performance and Implementation

Survey managers require visibility into operational performance throughout
the data collection process.

This includes monitoring:

e Planned versus completed surveys
e Geographic coverage

e Sampling coverage

e Enumerator activity

e Submission timeliness

e Survey completion rates

e Data collection trends

e Operational bottlenecks

Providing visibility into these indicators helps fisheries authorities detect
implementation issues early and take corrective action when necessary.

Strengthening Accountability and Reliability

The reliability of fisheries information depends not only on the accuracy of
individual records, but also on the completeness and representativeness of
the overall survey program.

Survey planning and coverage management therefore play an important
governance role by helping organizations ensure that information is
collected consistently and according to established methodologies.

By improving visibility, accountability, and operational control, fisheries
authorities can strengthen confidence in the information used for scientific
assessment, reporting, compliance monitoring, and management decision-
making.
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Building Confidence in Fisheries Information
Representative information requires representative coverage.

By connecting survey planning, operational execution, performance
monitoring, and coverage management within a single framework, fisheries
authorities can improve the reliability and consistency of fisheries
information throughout the collection process.

This ensures that information generated in the field remains aligned with

management objectives and can be trusted to support governance,
analytics, compliance activities, and sustainable fisheries management.

Key Takeaway
Survey desigh determines what information should be collected. Survey

planning and coverage management ensure that information is actually
collected in a representative, timely, and reliable manner.
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6.Standards, Reference Data and
Information Governance

Trusted fisheries information depends on consistency. When information is
collected across multiple fisheries, regions, landing sites, programs, and
organizations, common standards and governance controls become
essential for ensuring that information remains accurate, comparable, and
usable over time.

Creating a Common Information Foundation

Effective fisheries governance requires a shared understanding of fisheries
resources, activities, locations, management concepts, and reporting
structures.

Without common standards, fisheries information can quickly become
fragmented. Differences in species names, gear classifications, vessel
categories, geographic references, units of measure, and reporting
definitions may lead to inconsistent statistics, reduced comparability, and
challenges in decision-making.

Standards and reference data therefore provide the foundation upon which
trusted fisheries information is built.

By establishing a common information framework, fisheries authorities can

ensure that information is collected, interpreted, and reported consistently
across the organization.

Establishing a Common Fisheries Language

Fisheries governance depends on the ability of different users,
departments, and organizations to interpret information in the same way.
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MASTER DATA GOVERNANCE FRAMEWORK

Consistent, accurate, and shared reference data is the foundation
for reliable fisheries information and effective governance.
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Figure 8 Master data governance provides the standards, classifications, and reference
data required for trusted fisheries information.

To support this objective, fisheries authorities typically maintain reference
data covering areas such as:

e Species classifications

e Fishing gear classifications

e Vessel classifications

e Landing sites and ports

e Fisheries and fleet segments

e Geographic regions and management areas
¢ Units of measure

e Licensing categories

e Authorization types

e Survey and reporting classifications

These standards provide a common language that supports consistency

across fisheries operations, governance processes, monitoring activities,
and reporting systems.

Supporting National and International Standards

Many fisheries authorities exchange information with national agencies,
regional fisheries bodies, development partners, and international
organizations.
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For this reason, information systems should support alignment with
recognized fisheries classification frameworks and reporting standards.

Examples may include:

e ASFIS species classifications

e |ISSCFG fishing gear classifications

e ISSCFV vessel classifications

e National fisheries reference frameworks

e Regional fisheries reporting requirements

e International statistical reporting standards

Alignment with these standards improves interoperability, reduces

ambiguity, and strengthens the comparability of fisheries information
across jurisdictions.

Information Governance Beyond Master Data

Reference data is not simply a technical configuration.

It is a governance asset.

Changes to species classifications, management areas, licensing
categories, vessel types, reporting structures, or spatial frameworks can
have significant implications for fisheries statistics, quota management,
compliance activities, reporting obligations, and management decisions.
For this reason, fisheries authorities must establish governance controls
that define how reference information is created, reviewed, approved,

maintained, and retired throughout its lifecycle.

This ensures that changes are introduced in a controlled and transparent
manner while preserving the integrity of historical information.

Managing Change and Traceability

As fisheries governance evolves, standards and classifications may also
change.

New fisheries may emerge. Management areas may be modified. Reporting
requirements may evolve. Species classifications may be updated.

Without appropriate governance controls, these changes can undermine
consistency and make historical information difficult to interpret.

Effective information governance therefore requires:
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e Version control

e Change management

e Approval workflows

e Historical traceability

e Documentation of changes

e Clear ownership and accountability

These controls help maintain confidence in fisheries information while
supporting long-term continuity.

Enabling Interoperability and Consistency

High-quality analytics, compliance monitoring, quota management,
scientific assessment, and reporting all depend on consistent underlying
information structures.

By combining reference data management with governance controls,
fisheries authorities create a common information foundation that supports
interoperability across systems, departments, and stakeholders.

This enables information to be collected once, understood consistently,
and reused confidently across multiple governance and management
functions.

A Foundation for Trusted Information

Standards and information governance play a critical role in transforming
data into trusted information.

By establishing common definitions, controlled reference data, governance
processes, and traceable change management practices, fisheries
authorities can improve information quality, reduce ambiguity, strengthen
accountability, and support evidence-based decision-making.

These capabilities provide the stable information foundation required for
effective fisheries governance and sustainable fisheries management.

Key Takeaway

Reliable fisheries governance depends on more than collecting information.
It requires a common information foundation built upon standards,
controlled reference data, and governance processes that ensure
information remains consistent, traceable, and trustworthy over time
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7.Field Data Collection

Field data collection is where fisheries activities are transformed into
structured information. The quality, timeliness, and reliability of the
information collected at this stage directly influence the effectiveness of
fisheries governance, scientific assessment, compliance oversight, and
management decision-making.

Transforming Fisheries Activities into Information

Fisheries governance depends on understanding what is happening within a
fishery.

FIELD DATA COLLECTION ECOSYSTEM
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Figure 9 A multi-channel field data collection ecosystem supporting surveys, mobile
applications, web forms, and electronic reporting.

Authorities require reliable information about fishing effort, catches,
biological resources, fishing locations, vessel activity, resource utilization,
and compliance with management measures. Much of this information
originates in the field, where fisheries officers, enumerators, observers,
inspectors, fishers, and other stakeholders record operational activities as
they occur.
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Field data collection therefore represents the point at which real-world
fisheries activities are transformed into structured information capable of
supporting governance processes and management decisions.

The quality of information generated at this stage has a direct impact on all
subsequent activities within the fisheries information lifecycle.

Supporting Multiple Information Collection Programs

Fisheries authorities often operate multiple information collection
programs designed to support different governance, management,
scientific, and reporting objectives.

These programs may include:

e Landing surveys

e Catch assessment surveys

e Biological sampling programs

e Landing declarations

e Electronic logbooks

e Aquaculture reporting

e Observer programs

e Inspection and compliance activities
e Market and value-chain reporting

Each program contributes information that supports different aspects of
fisheries governance.

Together, they help build a comprehensive understanding of fisheries
activities and resource utilization.
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THE DATA COLLECTION PROCESS |

FIELD DATA COLLECTION
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Figure 10 Digital field data collection enables fisheries information to be captured
directly at the source.

Collecting Information at the Source

Historically, fisheries information has often been recorded using paper
forms and manual processes before being entered into electronic systems.

While these approaches can generate valuable information, they may also
introduce delays, increase administrative effort, create transcription
errors, and limit visibility into ongoing fisheries activities.

Modern fisheries governance increasingly requires information to be
available more quickly and with greater accuracy.

Digital-first data collection approaches enable information to be captured
closer to its source through mobile devices, tablets, laptops, kiosks,
electronic reporting systems, and web-based applications.

Capturing information at the source helps reduce duplication of effort,

improve timeliness, and increase the availability of information for
operational and management purposes.

Guided and Standardized Data Collection
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Reliable information requires consistent collection practices.

Field personnel must collect information according to established
methodologies, standards, and reporting requirements.

Structured collection workflows help ensure that information is recorded
consistently regardless of who collects it, where it is collected, or which
fisheries program is involved.

Guided questionnaires, predefined forms, centrally managed reference
data, and standardized reporting structures help reduce variability while
improving information quality and comparability.

This consistency becomes particularly important when information is
aggregated across multiple regions, fisheries, and reporting programs.

Supporting Operations in Diverse Environments

Fisheries data collection often takes place in operational environments that
vary significantly in terms of infrastructure, connectivity, resources, and

geography.

Some activities may occur at major commercial ports with reliable internet
connectivity, while others may take place in remote landing sites, coastal
communities, inland fisheries, or offshore operations.

Information systems must therefore be capable of supporting a wide range
of operating conditions.

Flexible deployment approaches help fisheries authorities extend
information coverage across both small-scale and industrial fisheries while
maintaining consistency in collection methodologies and governance
processes.

Building the Information Foundation

Field data collection is not an isolated operational activity.
It represents a critical stage within the fisheries information lifecycle.

The information collected through surveys, declarations, logbooks,
inspections, biological sampling programs, and other operational activities
becomes the foundation for validation, approval, monitoring, analytics,
scientific assessment, compliance oversight, and management decision-
making.
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The effectiveness of all downstream governance processes depends upon
the quality of information captured at this stage.

Enabling Trusted Fisheries Governance
Reliable governance begins with reliable information.

By supporting structured, standardized, and digitally enabled field data
collection, fisheries authorities can improve information quality, increase
operational efficiency, strengthen accountability, and expand visibility into
fisheries activities.

These capabilities help establish the trusted information foundation
required to support effective fisheries governance and sustainable fisheries
management.

Key Takeaway
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Figure 11 Field operations and fisheries monitoring activities provide the foundation for
trusted fisheries information.

Field data collection is the point at which fisheries activities become
information. The quality, consistency, and timeliness of information
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captured in the field directly influence every subsequent stage of the
fisheries governance lifecycle.

| '-.!r-'/ //A e "‘%

,,,,“

Figure 12 Fisheries transshipment activities requiring monitoring, traceability, and
regulatory oversight.
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8.Data Quality and Validation

The value of fisheries information depends on its quality. Even the most

comprehensive data collection programs can produce unreliable outcomes

if information is incomplete, inconsistent, inaccurate, or insufficiently
validated. Effective fisheries governance therefore requires a structured

approach to data quality management throughout the information lifecycle.

Building Confidence in Fisheries Information

Reliable fisheries governance depends on confidence in the underlying
information.
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Figure 13 Data quality assurance framework showing the progression from field data
collection to approved and trusted fisheries information.

Management decisions, scientific assessments, quota monitoring,
compliance activities, reporting obligations, and policy development all
rely on information that is accurate, complete, consistent, and fit for
purpose.

Without appropriate quality controls, fisheries authorities risk making

decisions based on information that may be incomplete, inaccurate, or
misleading.
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Data quality management therefore represents a fundamental governance
function that helps ensure fisheries information can be trusted throughout
its lifecycle.

Data Quality as a Continuous Process

Data quality is not achieved through a single validation step.

It is established through a combination of standards, controlled collection
processes, validation rules, supervisory review, governance controls, and
continuous monitoring applied throughout the information lifecycle.

Quality assurance begins during survey design and continues through
planning, field collection, validation, approval, reporting, and analysis.

Each stage contributes to the overall reliability of the information being
produced.

This layered approach helps identify issues as early as possible while
maintaining transparency, accountability, and traceability.

Automated Validation Controls

Many common data quality issues can be identified automatically during
data entry and processing.

Validation controls help ensure that information conforms to established
standards, business rules, and governance requirements before it
progresses further through the lifecycle.

Examples of issues that may be detected automatically include:

e Missing information

e Invalid values

e Duplicate records

¢ Reference data mismatches
e Logical inconsistencies

e OQOut-of-range values

e Calculation errors

e Incomplete submissions

Automated validation improves consistency while reducing the effort
required to identify routine quality issues manually.

Supervisory Review and Expert Oversight
Not all data quality issues can be resolved through automated controls.
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Certain situations require human review, expert judgment, or additional
investigation before information can be accepted for operational,
scientific, or management purposes.

Supervisory review processes allow designated personnel to:

e Examine records

e Investigate anomalies

e Verify unusual observations
e Request corrections

e Document findings

e Approve quality resolutions

These activities help ensure that quality assurance remains both
systematic and accountable.

Managing Exceptions and Anomalies

Fisheries operations often generate information that falls outside expected

patterns.

Unusual catch compositions, unexpected fishing effort levels, atypical
vessel activity, rare species observations, or unexpected biological
measurements may all require additional scrutiny.

Importantly, unusual information is not necessarily incorrect information.

Exception management processes allow fisheries authorities to investigate

anomalies, document findings, and determine whether records should be
accepted, corrected, or rejected.

This approach helps preserve potentially valuable information while
ensuring appropriate oversight and governance.

Quality Assurance and Governance

Data quality management extends beyond technical validation.

It is closely linked to governance processes that define responsibilities,
accountability, and decision-making authority.

Effective quality management requires:
e Clearly defined ownership
e Review responsibilities

e Approval procedures
e Auditability
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e Traceability
e Documentation of quality actions

These governance controls help ensure that information remains defensible
and trustworthy throughout its lifecycle.

Supporting Evidence-Based Decision-Making

The purpose of data quality managementis not simply to identify errors.

Its objective is to increase confidence in the information used to support
governance and management decisions.

Reliable information enables fisheries authorities to:

e Improve scientific assessments

e Strengthen compliance monitoring
e Support quota management

e Enhance reporting quality

e Reduce operational risk

e Improve decision-making

As confidence in information increases, confidence in governance
outcomes also improves.

A Trusted Information Foundation

Data quality management plays a central role in transforming collected
data into trusted information.

By combining automated validation, supervisory review, exception
management, and governance controls, fisheries authorities can establish a
robust quality assurance framework that supports transparency,
accountability, consistency, and evidence-based decision-making.

The result is an information foundation that can be relied upon across
fisheries operations, governance processes, monitoring activities,
scientific assessments, and strategic decision-making.

Key Takeaway

Data quality is not achieved through validation alone. It is the result of a
continuous governance process that combines standards, controls, review,
accountability, and oversight to ensure that fisheries information remains
accurate, reliable, and trustworthy throughout its lifecycle.
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9.Governance and Approval Workflows

Trusted information requires more than data collection and validation.
Before information can support fisheries governance, scientific
assessment, compliance activities, and management decisions, it must
pass through structured review and approval processes that establish
accountability, transparency, and institutional confidence.

GOVERNANCE AND APPROVAL WORKFLOW

Clear roles, decisions and audit trails ensure only trusted data is used for decision-making.
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Figure 14 Structured approval workflows establish accountability, transparency, and
trust throughout the fisheries information lifecycle.

From Validation to Trust

Validation helps ensure that information meets defined quality standards.
However, quality assurance alone does not necessarily establish
organizational trust.

Fisheries authorities often require additional review processes that verify
information, resolve outstanding issues, document decisions, and confirm
that information is suitable for operational, scientific, regulatory, or
management use.

Governance and approval workflows provide the mechanisms through which
organizations transform validated information into trusted information.
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These workflows establish accountability for decisions while ensuring that
information is reviewed by the appropriate personnel before being used to
support fisheries governance activities.

Establishing Accountability

Effective fisheries governance depends upon clearly defined
responsibilities.

Different individuals and organizational units may participate in the
collection, review, validation, approval, and management of fisheries
information.

Approval workflows help define:

e Roles and responsibilities
e Review authorities

e Escalation procedures

e Approval requirements

e Separation of duties

e Information ownership

By establishing clear accountability, fisheries authorities can improve
confidence in both the information itself and the decisions derived from it.

Supporting Multi-Level Review Processes

Many fisheries information programs require information to be reviewed at
multiple organizational levels before it is accepted as official information.

For example, information may be reviewed by:

e Enumerators or field officers
e Supervisors

e Fisheries statisticians

e Data managers

e Scientific personnel

e Fisheries managers

e Regulatory authorities

Each level contributes additional oversight and helps ensure that
information is complete, consistent, and appropriate for its intended
purpose.

Structured review processes reduce the risk of errors while increasing
organizational confidence in the resulting information.
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Managing Exceptions and Decision-Making
Not all information follows a straightforward approval path.

Quality issues, unusual observations, incomplete submissions, conflicting
information, or exceptional circumstances may require additional
investigation and decision-making.

Governance workflows provide mechanisms for:

e Rejecting submissions
e Requesting corrections
e Escalating issues

e Documenting decisions
e Recording justifications
e Managing exceptions

These processes help ensure that governance decisions remain
transparent, consistent, and traceable.

Auditability and Transparency

One of the most important objectives of governance workflows is to provide
visibility into how information was reviewed and approved.

Organizations must be able to demonstrate:
e Who performed a review
e Who approved information
e When actions occurred
e What decisions were made
e Why decisions were made
e How issues were resolved
This audit trail strengthens accountability and supports transparency

across fisheries operations, governance processes, compliance activities,
and reporting programs.

Supporting Institutional Governance
Approval workflows are not simply administrative procedures.
They represent an important component of institutional governance.

By embedding review processes, accountability structures, decision
controls, and auditability into the fisheries information lifecycle,
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organizations can strengthen governance maturity while reducing
operational risk.

These capabilities become particularly important when information
supports high-value decisions such as quota allocation, fisheries
management measures, licensing decisions, compliance actions, stock
assessments, and national reporting obligations.

Transforming Information into Organizational
Knowledge

The purpose of governance workflows is not merely to approve records.
Their purpose is to establish trust.

Once information has passed through validation, review, approval, and
governance controls, it becomes trusted organizational knowledge that can
support management actions, scientific analysis, compliance oversight,
and strategic decision-making.

This transition represents a critical milestone within the fisheries
information lifecycle.

A Foundation for Trusted Governance

Governance and approval workflows provide the bridge between information
quality and institutional trust.

By combining accountability, review processes, decision controls,
transparency, and auditability, fisheries authorities can ensure that
information used to support governance activities remains reliable,
defensible, and trusted.

These capabilities help transform validated information into a foundation
for effective fisheries governance and sustainable fisheries management.

Key Takeaway

Validation ensures information quality. Governance and approval workflows
establish organizational trust. Together, they transform collected data into
trusted information capable of supporting fisheries management,
compliance oversight, scientific assessment, and evidence-based decision-
making.

Once information has been designed, collected, validated and approved,
it becomes the foundation for operational fisheries governance.
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10.From Trusted Information to
Fisheries Governance

Trusted information creates value only when it is used to support
governance. Once fisheries information has been collected, validated,
reviewed, and approved, it becomes a strategic asset capable of informing
management decisions, supporting compliance oversight, strengthening
accountability, and improving fisheries outcomes.

FROM TRUSTED INFORMATION TO FISHERIES GOVERNANCE

Connecting information, governance capabilities and management actions
to deliver sustainable fisheries outcomes
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Transforming Information into Action

The previous chapters described how fisheries authorities establish trusted
information through survey design, planning, standardized collection
methodologies, quality controls, and governance workflows.

These processes are essential, but they are not the ultimate objective of
fisheries information management.

The true purpose of fisheries information is to support governance.
Information becomes valuable when it helps fisheries authorities

understand fisheries activities, implement management measures, monitor
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compliance, evaluate outcomes, and make informed decisions that
contribute to sustainability objectives.

The transition from trusted information to governance therefore represents
one of the most important stages within the fisheries information lifecycle.

Beyond Data Collection

Many fisheries organizations begin their digital transformation journey by
focusing on data collection and statistical reporting.

While these capabilities are important, effective fisheries governance
requires a broader set of institutional functions.

Authorities must be able to:

e Regulate access to fisheries resources
e Manage fishing opportunities

e Implement management measures

e Monitor compliance

e Evaluate outcomes

e Support scientific assessment

e Produce reliable reporting

e Demonstrate accountability

These responsibilities extend beyond information collection and require

governance capabilities that can transform information into management
action.

Four Governance Capability Domains

Modern fisheries governance relies upon multiple organizational
capabilities working together within a common information framework.

Within TFM, these capabilities are organized into four interconnected
domains.

Governance

Governance capabilities provide the regulatory and management
mechanisms used to manage fisheries resources.

These capabilities support activities such as:
e Vessel and fisher management

e Licensing and authorizations
e TAC and quota management
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e Fisheries management measures
e Spatial management
¢ Resource allocation

Governance capabilities translate fisheries policies and management
objectives into operational controls.
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Monitoring, Control and Surveillance (MCS)

Management measures are effective only when compliance can be
monitored and verified.

MCS capabilities provide visibility into fisheries activities and support
oversight through:

e Vessel monitoring

e Inspections

e Surveillance activities
e Violations management
e Alerts and notifications
e Compliance monitoring

These capabilities help fisheries authorities strengthen transparency,
accountability, and enforcement effectiveness.

Analytics and Decision Support

Information becomes intelligence through analysis.
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Analytics capabilities help fisheries authorities understand fisheries
performance, identify emerging risks, evaluate management effectiveness,
and support evidence-based decision-making.

Examples include:

e Reporting and dashboards
e Performance indicators

e Spatial analysis

e Trend analysis

e Fisheries statistics

e Management intelligence

These capabilities transform information into actionable insight.

Institutional Governance and Accountability
Effective governance requires more than management and monitoring.

Organizations must also demonstrate accountability, transparency,
traceability, and responsible stewardship of information.

Audit trails, workflow controls, historical records, governance policies, and
information management practices help establish trust in both the
information itself and the decisions supported by that information.

These capabilities strengthen institutional maturity and support long-term
governance effectiveness.

Building an Integrated Governance Ecosystem

Historically, fisheries authorities have often implemented governance
functions through separate systems and disconnected processes.

One application may support surveys. Another may manage licensing. A
separate system may provide vessel monitoring, while reporting and
analytics may exist elsewhere.

Over time, this fragmentation can create operational inefficiencies,
inconsistent information, duplicated effort, and limited organizational
visibility.

An integrated governance ecosystem helps address these challenges by

connecting information, processes, users, and decisions within a common
framework.
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This approach enables fisheries authorities to establish a single source of
trusted information while improving coordination across operational,
governance, compliance, and analytical functions.

A Continuous Governance Cycle

Fisheries governance is not a linear process.
Information supports management actions. Management actions influence
fisheries activities. Fisheries activities generate new information. This

information is then analyzed, reviewed, and used to refine future decisions.

As a result, fisheries governance operates as a continuous cycle of
information, action, evaluation, and improvement.

Organizations that successfully manage this cycle are better positioned to

respond to changing conditions, strengthen resource stewardship, improve
compliance, and support long-term sustainability objectives.

Enabling Sustainable Fisheries Outcomes

The ultimate objective of fisheries governance is not simply to collect
information or operate information systems.

The objective is sustainable fisheries management.

Trusted information enables governance.

Governance supports informed decision-making.

Informed decisions improve fisheries outcomes.

The following chapters describe the governance capabilities that help
fisheries authorities transform trusted information into effective

management, compliance oversight, accountability, and sustainable
fisheries outcomes.

Key Takeaway

Trusted information is only the beginning. Its value is realized when it
supports governance processes, compliance oversight, management
decisions, and continuous improvement. Effective fisheries governance
transforms information into action, action into intelligence, and
intelligence into sustainable fisheries outcomes.
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11.TAC and Quota Management

Effective fisheries management requires more than understanding how
much fish is being caught. Fisheries authorities must also be able to
determine how much fishing activity can occur, allocate fishing
opportunities fairly, monitor utilization, and respond when management
limits are approached or exceeded. TAC and quota management provide the
governance framework through which fisheries resources are managed

sustainably.
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From Scientific Advice to Management Action

One of the primary objectives of fisheries governance is to ensure that
fishing activity remains consistent with long-term sustainability objectives.

Scientific assessments, stock monitoring programs, fisheries surveys, and
other information sources help fisheries authorities understand the status
of fisheries resources and evaluate the potential impacts of fishing
activities.

This information supports the development of management advice and
ultimately informs decisions regarding Total Allowable Catch (TAC), effort
controls, harvest strategies, and other fisheries management measures.
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The transition from scientific information to management action represents
a critical governance process within modern fisheries management
systems.

Establishing Harvest Limits

Many fisheries management frameworks rely on harvest limits to control
resource utilization and reduce the risk of overexploitation.

These limits may be established in different forms depending on the
management approach adopted by the fisheries authority.

Examples include:

e Total Allowable Catch (TAC)
e Species-specific quotas

e Effort limitations

e Vessel allocations

e Community allocations

e Sector allocations

e Regional allocations

e Seasonal harvest limits

Regardless of the management method used, fisheries authorities require
reliable information and governance processes capable of supporting
allocation, monitoring, and compliance activities.

Allocating Fishing Opportunities

Once management limits have been established, fisheries authorities must
determine how fishing opportunities will be distributed.

Allocation mechanisms vary significantly between jurisdictions and
fisheries.

Fishing opportunities may be allocated to:

e Individual vessels

e Fishers

e Fishing cooperatives
e Communities

e Companies

e Fleet segments

e Geographic regions
e Fishing sectors
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Allocation decisions often involve regulatory, social, economic, and
sustainability considerations.

As a result, transparency, traceability, and accountability are essential
components of quota governance.

Monitoring Quota Utilization

Effective quota management requires continuous visibility into resource
utilization.

As fisheries activities occur, information collected through surveys, landing
declarations, electronic logbooks, inspections, and other reporting
mechanisms contributes to an understanding of quota consumption and
fishing activity.

Fisheries authorities require the ability to:

e Monitor quota utilization

e Track remaining allocations

e Identify potential overages

e Detect unusual activity

e Evaluate fishing performance
e Supportregulatory compliance

Timely access to utilization information enables organizations to make

informed management decisions before sustainability thresholds are
exceeded.

Supporting Adaptive Fisheries Management

Fisheries management is dynamic.

Resource conditions may change. Fishing patterns may evolve. Scientific
advice may be updated. Environmental conditions may influence stock

productivity.

As a result, fisheries authorities require governance processes that allow
management measures to be reviewed and adjusted when necessary.

Quota management therefore functions not only as a control mechanism
but also as an adaptive management tool that helps organizations respond
to changing conditions while maintaining sustainability objectives.

Transparency, Accountability and Governance
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Quota management often involves high-value resources and significant
economic interests.

For this reason, fisheries authorities must be able to demonstrate how
allocations were determined, how utilization was monitored, and how
management decisions were made.

Governance controls such as approval workflows, audit trails, allocation
histories, utilization records, and decision documentation help strengthen
transparency and accountability throughout the quota management
lifecycle.

These controls increase confidence among stakeholders while supporting
responsible resource stewardship.

Connecting Information and Management

Effective quota management depends upon trusted information.

Information collected through fisheries operations and validated through
governance processes provides the foundation upon which quota decisions
are made and monitored.

By connecting information, allocations, utilization monitoring, compliance
oversight, and governance controls within a common framework, fisheries
authorities can improve visibility, strengthen accountability, and support

sustainable resource management.

Supporting Sustainable Fisheries Outcomes

TAC and quota management transform fisheries information into one of the
most important governance functions within modern fisheries management.

By establishing harvest limits, allocating fishing opportunities, monitoring
utilization, and supporting adaptive decision-making, fisheries authorities
can balance resource sustainability with economic and social objectives.

These capabilities help ensure that fisheries resources remain productive
and available for future generations.

Key Takeaway

TAC and quota management provide the governance mechanisms through
which fisheries authorities translate scientific information and
management objectives into sustainable harvesting practices. Effective
quota governance depends on trusted information, transparency,
accountability, and continuous monitoring of resource utilization.
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12.Spatial Management and Fisheries
Management Measures

Fisheries management decisions are often applied within specific
geographic areas. Effective fisheries governance therefore requires the
ability to define, manage, monitor, and enforce spatial management
measures that support sustainability objectives, resource protection,
compliance oversight, and adaptive fisheries management.

Managing Fisheries Across Space

Fishing activities occur within geographic environments that vary
significantly in terms of resource abundance, ecological sensitivity, fishing
pressure, and management priorities.

As a result, fisheries authorities frequently implement management
measures that apply to specific locations, regions, fishing grounds, marine
protected areas, or other defined geographic zones.

Spatial management provides the governance framework through which
these areas can be defined, monitored, and managed.

By linking fisheries information to geographic locations, authorities gain a
deeper understanding of where fishing activities occur and how
management measures influence fisheries performance.

Building a Spatial Governance Framework

Effective spatial management requires more than recording geographic
coordinates.

Fisheries authorities must establish a structured framework that organizes
fishing activities within meaningful management areas.

These spatial entities may include:

e Fishing spots

e Landing sites

e Ports

e Fishing grounds

e Statistical zones

e Management regions

e Exclusive Economic Zones (EEZs)
e Marine protected areas
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Seasonal closure areas
Conservation zones

Together, these spatial layers provide a common geographic framework that
supports fisheries governance, monitoring, reporting, and decision-making.
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Figure 15 Spatial management measures and geofencing support adaptive fisheries
management, conservation objectives, and regulatory compliance

Fisheries Management Measures

Spatial management becomes particularly valuable when fisheries

authorities implement management measures designed to influence fishing
activities within specific areas.

Examples include:

Area closures

Seasonal closures
Protected habitats
Species protection zones
Gear restrictions
Access restrictions
Effort controls
Spatial quota allocations
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e Conservation measures

These measures help fisheries authorities balance resource utilization with
sustainability objectives while protecting sensitive ecosystems and critical
habitats.

Dynamic and Adaptive Management

Modern fisheries governance increasingly requires the ability to respond
quickly to changing conditions.

Environmental events, stock movements, spawning aggregations,
compliance concerns, and emerging scientific information may require
management measures to be introduced, modified, or removed within
relatively short timeframes.

Digital spatial management capabilities support this adaptive approach by
enabling fisheries authorities to update management measures,
communicate changes, and monitor implementation more efficiently.

This flexibility helps organizations respond to evolving fisheries conditions
while maintaining transparency and accountability.

Geofencing and Compliance Monitoring

Spatial governance becomes significantly more powerful when management
measures can be linked directly to monitoring and compliance activities.

Geofencing capabilities enable fisheries authorities to define geographic
boundaries and automatically identify activities that occur within, outside,
or across managed areas.

These capabilities can support:

e Closed-area monitoring

e Restricted zone enforcement

e Protected area management

e Spatial compliance verification

e Automated alerts and notifications
e Risk-based monitoring activities

By connecting spatial management with compliance oversight, fisheries
authorities can improve enforcement effectiveness while reducing manual
monitoring effort.

Spatial Intelligence and Decision Support
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Geographic information provides important context for fisheries
management decisions.

When fisheries activities, catches, effort, compliance events, and
biological information are linked to spatial frameworks, fisheries
authorities gain access to powerful analytical capabilities.

Spatial analysis can support:

e Fisheries performance evaluation
e Fishing effort distribution analysis
e Resource utilization monitoring

e Habitat protection initiatives

e Compliance risk assessment

e Management measure evaluation
e Scientific assessment activities

These insights help organizations better understand the relationship
between fishing activities, resource conditions, and management
outcomes.

Connecting Space, Governance and Sustainability
Spatial management is not simply a mapping function.

Itis a governance capability that helps fisheries authorities translate
management objectives into geographically defined management actions.

By connecting fisheries information, management measures, geofencing,
compliance oversight, and spatial analytics within a common framework,
fisheries authorities can strengthen accountability, improve resource
stewardship, and support adaptive management approaches.

Supporting Sustainable Fisheries Management

Many of the most important fisheries management decisions have a
geographic dimension.

Whether protecting spawning areas, managing fishing effort, enforcing
seasonal closures, allocating access rights, or monitoring compliance,
spatial governance plays a critical role in achieving sustainability
objectives.

Effective spatial management helps fisheries authorities ensure that

management measures are implemented where they are needed, monitored
effectively, and evaluated using trusted information.
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Key Takeaway

Spatial management transforms geographic information into governance
action. By combining management measures, geofencing, compliance
monitoring, and spatial analytics, fisheries authorities can implement
adaptive, transparent, and effective fisheries management strategies that
support long-term sustainability.
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13.Monitoring, Control and
Surveillance (MCS)

Modern fisheries governance requires more than collecting information and
producing reports. Fisheries authorities must also be able to understand
what is happening across their fisheries in near real time, identify emerging
risks, monitor compliance, and respond effectively to operational events as
they occur.

The Role of Monitoring, Control and Surveillance (MCS)

Monitoring, Control and Surveillance (MCS) represents one of the most
important governance functions within modern fisheries management.
While scientific assessments and management measures help define
sustainability objectives, MCS provides the operational mechanisms
required to ensure that fisheries activities remain consistent with those
objectives.

Effective fisheries governance depends not only on establishing
regulations, quotas, licenses, permits, and management measures, but
also on the ability to verify that these measures are being followed in
practice.

MCS provides this capability.

Traditionally, MCS has been defined through three complementary
components:

Monitoring involves the continuous collection and analysis of information
related to fishing activities, resource utilization, fishing effort, vessel
operations, catches, and compliance indicators.

Control refers to the regulatory framework through which fisheries
authorities manage access rights, licenses, permits, quotas, fishing
seasons, spatial management measures, and other management controls.

Surveillance includes the operational activities used to observe, detect,
investigate, and respond to potential non-compliance, including
inspections, patrols, vessel monitoring, electronic reporting, observer
programs, and intelligence-led enforcement activities.

Together, these functions help fisheries authorities protect fisheries
resources, strengthen accountability, improve compliance, and support
sustainable fisheries management.

Moving Toward Intelligence-Led MCS
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Historically, many fisheries authorities have relied heavily on manual
monitoring processes, paper-based reporting, and resource-intensive
inspection programs.

As fisheries become increasingly complex, these approaches may no longer
provide sufficient visibility into fisheries activities.

Modern MCS programs increasingly depend on integrated information
systems capable of combining information from multiple sources,
including:

e Vessel Monitoring Systems (VMS)

e Automatic Identification Systems (AIS)

Electronic logbooks

Landing declarations

Catch reporting programs
e Licensing and authorization systems
* Inspection and boarding reports

e Observer programs

Spatial management measures
e Compliance and violation records

When these information sources are connected within a common
governance framework, fisheries authorities gain the ability to identify
emerging risks, prioritize enforcement resources, support intelligence-led
inspections, and improve operational effectiveness.

This transition from reactive enforcement toward intelligence-driven
governance represents a significant advancement in fisheries management
capability and is an important characteristic of mature fisheries governance
systems.

The Command Center

The Fisheries Command Center provides a centralized operational
environment that transforms fisheries information into situational
awareness, operational intelligence, and coordinated decision-making. By
bringing together monitoring data, governance information, compliance
activities, spatial management measures, and operational alerts within a
single platform, fisheries authorities gain a comprehensive view of fisheries
activities across their jurisdiction.
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Figure 16 The Fisheries Command Center provides operational visibility across fisheries
activities, monitoring, compliance, and decision support.

Creating a Common Operational Picture

Fisheries information is often distributed across multiple systems and
operational programs. Vessel monitoring systems, electronic logbooks,
landing declarations, inspections, licensing systems, quota management
programs, and compliance activities may all generate valuable information
independently.

While each information source provides important insight, effective
operational management requires these information streams to be viewed
together.

The Fisheries Command Center establishes a common operational picture
by consolidating information from multiple governance and monitoring
programs into a single environment. This enables fisheries managers,
monitoring officers, compliance personnel, and decision-makers to
understand fisheries activities as they evolve and maintain visibility across
the fisheries governance ecosystem.

Monitoring Fisheries Activities
Effective management depends upon visibility.
The Command Center provides a real-time and historical view of fisheries

activities, helping authorities monitor fishing operations, resource
utilization, compliance status, and operational performance.
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Capabilities may include:

e Vessel tracking and movement monitoring

VMS and AIS integration
e Fishing activity visualization
e Landing site activity monitoring

* Inspection and surveillance oversight

Compliance monitoring

Alerts and incident management

Operational performance indicators
By consolidating these information sources, fisheries authorities can

improve awareness, strengthen coordination, and support more informed
operational decision-making.

Geospatial Awareness and Fisheries Management

Location plays a central role in fisheries governance.

Fishing activities occur within management areas, closed zones, marine
protected areas, seasonal restrictions, and other spatial frameworks that

support fisheries management objectives.

The Command Center integrates fisheries information with geospatial

intelligence, enabling authorities to visualize vessel activity in relation to:

e Fisheries management areas

Spatial management measures

Closed and restricted zones

e Geofenced boundaries

L[]

Ports and landing sites

L[]

Patrol areas

e Environmental information layers
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This capability helps fisheries authorities understand not only what is
happening, but also where it is happening.

Supporting Compliance and Enforcement

Management measures are effective only when compliance can be
monitored and verified.

The Command Center supports Monitoring, Control and Surveillance (MCS)
activities by providing visibility into potential compliance risks and
operational exceptions requiring further attention.

Examples may include:

e Vessel activity within closed areas

Unauthorized fishing operations

Expired licenses or permits

Potential quota exceedances
e Missing reports or declarations
* Inspection findings

e Vessel movement anomalies

Other management-defined alerts

By identifying potential issues early, fisheries authorities can prioritize
enforcement resources and strengthen compliance oversight.

From Monitoring to Operational Intelligence

The objective of the Command Center is not simply to display information.
Its purpose is to transform information into operational intelligence.

By combining fisheries governance information, monitoring data,
compliance activities, spatial awareness, and operational alerts within a
unified environment, fisheries authorities can identify risks, evaluate
situations, coordinate responses, and support more effective fisheries
management.

This enables organizations to move beyond passive reporting toward active

operational management.
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Strengthening Transparency and Accountability

The Fisheries Command Center provides a transparent operational
environment where activities, alerts, decisions, and responses can be
monitored and reviewed.

This visibility strengthens accountability while helping organizations
demonstrate effective oversight of fisheries resources and management
measures.

As governance requirements evolve, the Command Center becomes an
increasingly important capability for supporting institutional coordination,
operational control, and evidence-based decision-making.

Enabling Adaptive Fisheries Governance
Fisheries management is dynamic.

Environmental conditions, fishing behavior, resource status, compliance
risks, and management priorities continuously evolve over time.

The Command Center provides fisheries authorities with the visibility and
operational awareness required to adapt to changing circumstances while
maintaining effective oversight of fisheries activities.

By connecting trusted information with monitoring, compliance, and
operational decision-making, fisheries authorities can strengthen
governance capabilities and respond more effectively to emerging fisheries
management challenges.

Key Takeaway

The Fisheries Command Center transforms fisheries information into
operational intelligence. By providing a unified view of fisheries activities,
vessel operations, compliance status, spatial management measures, and
emerging risks, it enables fisheries authorities to strengthen oversight,
improve coordination, support enforcement activities, and make more
informed operational decisions.
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14.Audit and Traceability

Effective fisheries governance requires more than accurate information. It
requires the ability to understand where information originated, how it was
modified, who made decisions, and why those decisions were made.
Auditability and traceability provide the transparency and accountability
necessary to establish trust in both information and governance processes.

Building Trust Through Transparency

Fisheries management decisions often carry significant ecological,
economic, social, and regulatory implications.

AUDIT & TRACEABILITY FRAMEWORK

Complete transparency, accountability and traceability for all data and decisions
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Figure 17 Audit trails and traceability ensure transparency, accountability, and
confidence in fisheries information and governance processes.

Quota allocations, licensing decisions, fisheries management measures,
compliance actions, scientific assessments, and reporting outputs may all
be subject to scrutiny by stakeholders, governments, auditors,
development partners, and the public.

For this reason, fisheries authorities must be able to demonstrate not only

the outcomes of decisions, but also the processes through which those
decisions were reached.
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Auditability and traceability help provide this transparency.

By maintaining a clear record of information, activities, and decisions
throughout the fisheries information lifecycle, organizations can strengthen
accountability and build confidence in governance outcomes.

Tracking the Information Lifecycle

Information passes through many stages before it supports management
decisions.

Records may be collected, reviewed, validated, corrected, approved,
analyzed, reported, and ultimately used to support governance actions.

Throughout this process, it is important to maintain visibility into:

e Who created information

e When information was created

e What changes were made

e Who performed those changes

e Why changes were made

e How information progressed through workflows

This historical record helps fisheries authorities understand the complete
lifecycle of information while preserving organizational accountability.

Supporting Governance and Decision-Making
Auditability extends beyond data changes.
Governance processes themselves should also be traceable.
Organizations may need to understand:

e Who approved a survey submission

e Who authorized a license

¢ Who modified a quota allocation

e Who approved a management measure

e Who resolved a compliance issue

e Who generated a regulatory decision

Maintaining visibility into these actions helps ensure that governance
decisions remain transparent, defensible, and accountable.

Strengthening Compliance and Oversight
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Many fisheries authorities operate within regulatory environments that
require evidence of compliance with policies, procedures, and reporting
obligations.

Audit capabilities help support:
e Internal reviews
e Management oversight
e Regulatory inspections
e External audits
e Donorreporting requirements

e Information governance initiatives

By maintaining a complete and accessible history of actions and decisions,
organizations can reduce risk while improving operational transparency.

Preserving Historical Context
Fisheries governance is a long-term activity.
Management decisions made today may need to be reviewed years later.

Spatial management measures may evolve. Quota allocations may change.
Reference data may be updated. Policies and procedures may be revised.

Without traceability, organizations may struggle to understand how
historical information relates to current information.

Historical context allows fisheries authorities to preserve institutional

knowledge while supporting continuity across changing management
environments.

Accountability Across the Governance Ecosystem

Modern fisheries governance involves many participants.

Data collectors, supervisors, statisticians, fisheries managers, licensing
officers, compliance personnel, scientists, and administrators may all
contribute to the fisheries information lifecycle.

Auditability helps ensure that responsibilities remain visible and
accountable throughout the organization.

This transparency strengthens governance maturity while supporting

collaboration across operational, regulatory, scientific, and management
functions.
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Supporting Digital Transformation

As fisheries authorities modernize their information systems, auditability
becomes increasingly important.

Digital governance requires organizations to trust not only information, but
also the processes through which information moves across systems,
workflows, integrations, and decision-making environments.

Comprehensive audit capabilities help ensure that digital transformation
strengthens governance rather than reducing visibility into how decisions
are made.

A Foundation for Institutional Trust

Auditability and traceability provide the mechanisms through which
fisheries authorities demonstrate accountability, transparency, and
responsible stewardship of information.

By preserving the history of information, actions, approvals, and decisions,
organizations can strengthen confidence in governance processes while
supporting compliance, oversight, and long-term institutional
effectiveness.

Key Takeaway

Auditability and traceability transform governance processes from opaque
activities into transparent and accountable processes. By preserving the
history of information, decisions, and actions, fisheries authorities can
strengthen trust, support compliance, and improve long-term governance
effectiveness.
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15.Reporting and Analytics

Information creates value only when it supports understanding and
decision-making. Reporting and analytics transform trusted fisheries
information into actionable intelligence that helps fisheries authorities
monitor performance, evaluate management outcomes, identify emerging
risks, and support evidence-based governance.

From Information to Intelligence

The fisheries information lifecycle generates large volumes of operational,
governance, compliance, and management information.

REPORTING & ANALYTICS ECOSYSTEM

Transforming data into insights for informed decision-making and sustainable fisheries
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Figure 18 Reporting and analytics transform fisheries information into actionable
intelligence for evidence-based decision-making.

However, collecting and storing information is not an objective in itself.
The true value of fisheries information is realized when it is transformed
into knowledge that supports planning, management, oversight, and

decision-making.

Reporting and analytics provide the mechanisms through which fisheries
authorities convert information into meaningful insights.
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These capabilities help organizations understand what is happening within
a fishery, why it is happening, and what actions may be required.

Supporting Evidence-Based Decision-Making

Modern fisheries governance increasingly depends upon evidence rather
than assumptions.

Management decisions related to quota allocation, spatial management
measures, licensing, compliance activities, and resource utilization should
be informed by reliable information and objective analysis.

Reporting and analytics help fisheries authorities:

e Monitor fisheries performance

e Evaluate management measures

e Identify emerging trends

e Assess resource utilization

e Measure operational effectiveness
e Support policy development

e |Inform strategic planning

By providing access to trusted information and analytical insights,
organizations can make more informed and transparent decisions.

Operational and Management Reporting
Different stakeholders require different types of information.

Operational users may require visibility into ongoing data collection
activities, survey performance, workflow status, and compliance activities.

Managers and decision-makers may require higher-level summaries focused
on fisheries performance, quota utilization, management measures, and
organizational objectives.

Reporting capabilities therefore typically support multiple perspectives,
including:

e Operational reporting
e Management reporting
e Statistical reporting

e Regulatory reporting

e Scientific reporting

e Executive reporting
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This flexibility helps ensure that information remains accessible and
relevant to different user groups.

Dashboards and Performance Monitoring

Interactive dashboards provide a powerful mechanism for monitoring
fisheries activities and governance performance.

Dashboards may include:

e Key Performance Indicators (KPIs)
e Fisheries statistics

e Quota utilization

e Survey coverage metrics

e Compliance indicators

e Licensing statistics

e Management measure performance
e Operational workloads

These capabilities enable fisheries authorities to move beyond static
reporting and gain continuous visibility into organizational performance.

Spatial Analytics and Geographic Intelligence

Many fisheries management decisions have a geographic dimension.

Combining fisheries information with spatial frameworks enables
authorities to analyze activities across regions, fishing grounds,
management areas, and protected zones.

Spatial analytics can support:

e Fishing effort analysis

e Catch distribution analysis

e Resource utilization monitoring
e Spatial compliance assessment
e Management measure evaluation
e Habitat protection initiatives

e Risk identification

These capabilities provide important context that may not be visible
through traditional tabular reporting alone.

Measuring Outcomes and Performance

One of the most important functions of analytics is the ability to evaluate
whether management actions are achieving their intended objectives.
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Fisheries authorities must be able to assess:

e Fisheries performance

e Compliance outcomes

e Resource utilization trends
e Management effectiveness
e Operational efficiency

e Governance maturity

By measuring outcomes over time, organizations can identify areas for
improvement and support adaptive management approaches.

Enabling Continuous Improvement

Reporting and analytics do more than describe current conditions.
They support learning.

As fisheries authorities gain greater visibility into operations, governance
activities, and management outcomes, they become better equipped to
identify opportunities for improvement.

This feedback loop helps organizations refine policies, improve processes,
strengthen governance controls, and enhance fisheries management
effectiveness over time.

A Strategic Asset for Fisheries Governance

Reporting and analytics represent the point at which trusted information
becomes management intelligence.

By combining operational reporting, performance monitoring, dashboards,
spatial analytics, and decision-support capabilities, fisheries authorities
can transform information into actionable insight that supports
transparency, accountability, and evidence-based governance.

These capabilities help organizations move beyond information
management toward continuous learning and informed decision-making.

Key Takeaway

Reporting and analytics transform trusted information into actionable
intelligence. By providing visibility into fisheries performance, governance
outcomes, compliance activities, and management effectiveness, these
capabilities enable fisheries authorities to make informed decisions and
support sustainable fisheries management.
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Collecting fisheries information is only valuable if it can be transformed
into insight that supports management decisions, strengthens governance,
improves compliance oversight, and contributes to long-term sustainable
fisheries outcomes.

Figure 19 Artisanal fishermen in the Caribbean
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16.Integration and Interoperability

Fisheries governance relies on information originating from many different
sources. To create a complete and trusted view of fisheries activities,
organizations must be able to connect systems, exchange information
efficiently, and ensure that data can move seamlessly across operational,
regulatory, scientific, and management environments. Integration and
interoperability provide the foundation for this connected governance
ecosystem.

Connecting the Fisheries Information Ecosystem

Modern fisheries authorities rarely operate a single information system.

INTEGRATION & INTEROPERABILITY ECOSYSTEM

Connecting TFM with people, systems and data for seamless information exchange
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Figure 20 Integration and interoperability connect fisheries information across systems,
organizations, and governance domains.

Instead, information is often distributed across multiple operational,
administrative, scientific, regulatory, and external systems.

Examples may include:

e Licensing systems
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e Vesselregistries

e Electronic logbooks

e Vessel Monitoring Systems (VMS)

e AIS platforms

¢ Compliance systems

e Financial systems

e National registries

e Statistical databases

e Regional fisheries information systems

Each system may support a specific business function, but effective
governance requires these systems to work together as part of a broader
information ecosystem.

Integration enables organizations to connect information across these
environments and reduce fragmentation.

Eliminating Information Silos

One of the most common challenges facing fisheries organizations is the
existence of isolated information silos.

When information is duplicated across multiple systems, organizations
often encounter:

e Inconsistent information

e Duplicate data entry

e Increased administrative effort
e Reduced visibility

e Reporting discrepancies

e Governance inefficiencies

Interoperability helps address these challenges by enabling systems to
exchange information while maintaining consistency across the

organization.

This approach improves information quality and strengthens confidence in
governance decisions.

Supporting a Single Source of Truth

Effective governance depends on access to trusted information.

Rather than maintaining multiple versions of the same information across
disconnected systems, fisheries authorities benefit from establishing a
common information foundation that can be shared across organizational
functions.
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A "single source of truth" approach helps ensure that operational users,
managers, scientists, compliance officers, and decision-makers are
working with consistent information.

This reduces ambiguity while improving accountability and decision-
making.

Supporting National and International Information
Exchange

Many fisheries authorities operate within broader governance environments
that require information exchange with external organizations.

Examples may include:

e Government ministries

e National statistical offices

e Customs authorities

e Maritime agencies

e Regional fisheries management organizations
e Development partners

e International reporting programs

Interoperability capabilities help fisheries authorities meet reporting
obligations while reducing the effort required to share information across
institutional boundaries.

Standards-Based Integration

Successful interoperability depends upon common standards and well-
defined information structures.

Standards-based integration approaches help ensure that information
exchanged between systems remains consistent, understandable, and
reusable.

These approaches may include:

e Application Programming Interfaces (APls)
e Web services

e Structured data exchange formats

e Message-based integrations

e Master data synchronization

e Event-driven information exchange

By adopting standardized integration mechanisms, fisheries authorities can
improve flexibility while reducing dependency on proprietary solutions.
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Supporting Digital Transformation

Digital transformation initiatives often introduce new technologies,
reporting requirements, and governance capabilities over time.

Integration frameworks help ensure that new systems can be introduced
without disrupting existing operations.

This flexibility allows organizations to modernize incrementally while
preserving information continuity and protecting previous investments.

As governance requirements evolve, interoperability becomes a critical
enabler of long-term sustainability and organizational agility.

Enabling Collaboration Across Functions

Fisheries governance involves collaboration between many different
stakeholders.

Operations teams collect information.

Scientists analyze information.

Compliance officers monitor activities.

Managers make decisions.

External organizations require reporting and information exchange.
Integration capabilities help ensure that information can flow efficiently
between these participants while maintaining appropriate governance

controls, security, and accountability.

This creates a more connected and collaborative governance environment.

A Foundation for Connected Governance

Integration and interoperability transform individual information systems
into a coordinated governance ecosystem.

By connecting people, processes, information, and technologies, fisheries
authorities can improve visibility, reduce duplication, strengthen
accountability, and support more effective decision-making.

These capabilities help establish a unified information environment capable
of supporting modern fisheries governance and long-term digital
transformation.
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Key Takeaway

Integration and interoperability enable fisheries authorities to move beyond
disconnected systems and information silos. By establishing a connected
governance ecosystem and a trusted single source of truth, organizations
can improve information quality, strengthen accountability, and support
more effective fisheries management.
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17.Artificial Intelligence and Digital
Innovation

The future of fisheries governance will be shaped not only by better
information systems, but also by the ability to transform information into
actionable intelligence. Artificial Intelligence (Al) and emerging digital
technologies offer new opportunities to improve efficiency, strengthen
governance, enhance decision-making, and expand the value of fisheries
information throughout the governance lifecycle.

The Next Stage of Fisheries Digital Transformation

Over the past decades, fisheries authorities have invested heavily in
digitizing information collection processes and replacing paper-based
workflows with electronic systems.

ARTIFICIAL INTELLIGENCE & DIGITAL INNOVATION

Turning data into intelligence for smarter fisheries governance
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Figure 21 Artificial intelligence enhances data capture, validation, analysis, and decision
support throughout the fisheries information lifecycle.

While these efforts have significantly improved information availability,
many organizations continue to face challenges related to data processing,
validation, reporting, compliance monitoring, and decision-making.
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Artificial Intelligence represents the next stage of digital transformation by

helping organizations move beyond information management toward
intelligent information processing and decision support.

Rather than replacing governance processes, Al enhances the ability of
fisheries authorities to manage increasing volumes of information more
efficiently and effectively.

Accelerating Information Capture

Many fisheries programs continue to rely on paper forms, handwritten
records, spreadsheets, and other manual information sources.

Al-powered document processing technologies can help accelerate the
digitization of these information sources through:

e Optical Character Recognition (OCR)
e Intelligent document processing

e Automated data extraction

e Form interpretation

e Information classification

e Data transformation workflows

These capabilities can significantly reduce manual data entry effort while
improving information availability and operational efficiency.
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In many cases, information that previously required days or weeks to
process can become available within hours.

Improving Data Quality and Validation

Artificial Intelligence can also strengthen information quality by assisting
with validation and anomaly detection activities.

Al-supported quality controls can help identify:

e Unusual catch patterns

e Missing information

e Inconsistent records

e Duplicate submissions

e Statistical anomalies

e Outlier observations

e Unexpected operational activities

These capabilities help organizations focus attention on records that may
require additional review while improving overall quality assurance
processes.

Importantly, Al should complement—not replace—human oversight and
governance controls.

Supporting Monitoring and Compliance

As fisheries authorities manage larger and more complex fisheries,
monitoring activities become increasingly challenging.

Artificial Intelligence can support Monitoring, Control and Surveillance
(MCS) activities by helping identify patterns, risks, and anomalies that may
not be immediately visible through traditional monitoring approaches.

Examples include:

e Risk-based compliance monitoring
e Vessel activity analysis

e Behavioral pattern detection

e Geofencing alerts

e Compliance risk scoring

e Automated exception identification

These capabilities help organizations allocate resources more effectively
while strengthening oversight and enforcement activities.

Enhancing Analytics and Decision Support
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Al technologies can help fisheries authorities derive greater value from
existing information assets.

Advanced analytical capabilities may support:

e Trend identification

e Predictive analytics

e Resource utilization forecasting

e Scenario analysis

e Decision supportrecommendations
e Performance evaluation

e Emerging risk detection

These insights can help managers and policymakers make more informed
decisions while improving responsiveness to changing fisheries conditions.

Human-Centered Governance

While Al offers significant opportunities, effective fisheries governance
must remain grounded in transparency, accountability, and human
oversight.

Governance decisions often involve ecological, economic, social, legal, and
policy considerations that extend beyond purely technical analysis.

For this reason, Al should be viewed as a decision-support capability rather
than an autonomous decision-maker.

Human expertise, institutional knowledge, scientific judgment, and
governance processes remain essential components of responsible
fisheries management.

The role of Al is to enhance these capabilities by providing better
information, greater visibility, and faster access to relevant insights.

Building an Innovation-Ready Governance Platform

The pace of technological innovation continues to accelerate.

Fisheries authorities require information platforms that can adapt to new
technologies, emerging analytical methods, evolving reporting
requirements, and future governance needs.

By providing a flexible and extensible governance platform, TFM enables
organizations to adopt new technologies incrementally while preserving
information continuity, governance controls, and institutional
accountability.
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This approach allows fisheries authorities to benefit from innovation
without compromising governance integrity.

Preparing for the Future of Fisheries Governance

Artificial Intelligence and digital innovation are creating new opportunities
to improve fisheries governance, strengthen compliance oversight, enhance
scientific understanding, and support evidence-based decision-making.

Organizations that successfully combine trusted information, effective
governance processes, and emerging technologies will be better positioned
to respond to future challenges while advancing sustainability objectives.

These capabilities represent an important step toward a more intelligent,
adaptive, and resilient fisheries governance ecosystem.

Key Takeaway

Artificial Intelligence does not replace fisheries governance—it strengthens
it. By enhancing information capture, validation, monitoring, analytics, and
decision support, Al enables fisheries authorities to transform trusted
information into deeper insight, faster action, and more effective
governance outcomes.
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18.Supporting FishPath and Capacity
Building

Technology alone does not improve fisheries governance. Sustainable
outcomes require institutions, people, processes, and information systems
working together toward common management objectives. Effective
fisheries governance therefore depends not only on digital tools, but also
on governance maturity, organizational capacity, and the ability to
implement and sustain change over time.

Beyond Technology

Many fisheries modernization initiatives focus primarily on implementing
new systems and technologies.

SUPPORTING FISHPATH AND CAPACITY BUILDING

Building institutional capacity and governance capabilities with TFM

CMM-FG Maturity Levels

Aligning FishPath Principles with CMM-FG Maturity Levels
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While technology plays an important role, successful fisheries governance
depends upon a broader set of institutional capabilities.

Authorities must establish:
e Clear management objectives
e Governance processes

e Defined roles and responsibilities
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e Sustainable operating models

e Skilled personnel

e Reliable information systems

e Continuous improvement mechanisms

Without these foundations, even well-designed information systems may
struggle to deliver long-term value.

Digital transformation should therefore be viewed as an organizational
journey rather than a technology project.

Aligning Technology with Governance Objectives

Effective fisheries governance begins with understanding management
priorities.

Different fisheries face different challenges, including:

e Limited information availability
e Weak compliance capabilities
e Resource allocation challenges
e Inadequate monitoring capacity
e Institutional fragmentation

e Limited analytical capabilities

As a result, governance solutions should be aligned with the specific needs
and priorities of each fisheries authority.

Information systems are most effective when they support clearly defined
governance objectives and operational requirements.

Supporting the FishPath Approach

FishPath provides a structured framework that helps fisheries managers
identify appropriate management approaches based on available
information, institutional capacity, management objectives, and
operational realities.

The framework recognizes that there is no single fisheries management
model that applies universally across all fisheries.

Instead, governance solutions should be adapted to local conditions and
implemented progressively over time.

This principle aligns closely with the philosophy underpinning TFM.
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Rather than requiring organizations to implement all governance
capabilities simultaneously, TFM supports incremental development and
phased adoption of governance functions as organizational capacity grows.

This approach enables fisheries authorities to prioritize immediate needs
while establishing a foundation for future capability expansion.

Building Institutional Capacity

Successful fisheries governance depends on people as much as technology.

Figure 22 Capacity building and governance maturity development strengthen the long-
term sustainability of fisheries management programs.

Organizations require personnel capable of:

e Collecting information

e Managing data quality

e Administering governance processes
e Monitoring compliance

e Producing analysis

e Supporting decision-making

e Managing organizational change
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Capacity-building activities help ensure that governance improvements
remain sustainable long after systems have been implemented.

Training, knowledge transfer, operational support, documentation, and
mentoring all play important roles in strengthening institutional
effectiveness.

Supporting Governance Maturity

Fisheries authorities operate at different stages of governance maturity.

Some organizations may focus primarily on data collection and fisheries
statistics, while others may already manage advanced governance
functions such as quota management, spatial management, electronic
reporting, and compliance monitoring.

For this reason, governance development should be viewed as a continuous

progression.

The Capability Maturity Model for Fisheries Governance (CMM-FG™)
provides a framework for understanding this journey by describing how
organizations evolve from basic information collection activities toward
integrated, adaptive, and continuously improving governance systems.

TFM supports this progression by providing a platform capable of evolving
alongside organizational needs and governance priorities.

Creating Sustainable Governance Programs

Many fisheries initiatives are launched through externally funded projects
or short-term modernization programs.

While these initiatives can deliver important improvements, long-term
success depends on the ability of organizations to sustain governance
capabilities after project implementation has concluded.

Sustainability requires:

e Institutional ownership

e Operational capacity

e Governance processes

e Reliable funding models
e Ongoing support

e Continuous improvement
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Governance capabilities must therefore be designed with long-term
operation and maintenance in mind rather than focusing solely on initial
implementation activities.

Enabling Continuous Improvement

Fisheries governance is not a static destination.

Environmental conditions change. Fisheries evolve. Management priorities
shift. New technologies emerge.

Organizations must therefore be able to learn, adapt, and improve over
time.

By combining trusted information, governance processes, capacity
development, and continuous performance evaluation, fisheries authorities
can establish a culture of ongoing improvement that supports long-term
sustainability objectives.

A Partnership for Sustainable Fisheries Governance

Technology, governance, and institutional capacity are most effective when
they evolve together.

By supporting governance maturity, organizational development, capacity
building, and adaptive management approaches, TFM helps fisheries
authorities strengthen their ability to manage fisheries resources
effectively and sustainably.

This approach aligns with international best practices and supports the
long-term development of resilient fisheries governance institutions.

Key Takeaway

Sustainable fisheries governance requires more than technology. Long-term
success depends on the ability of organizations to combine trusted
information, effective governance processes, institutional capacity, and
continuous improvement within a framework that evolves alongside
management needs and governance maturity.
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19.Accelerating Fisheries Digital
Transformation

Digital transformation is not simply about introducing new technologies. It
is about strengthening the institutional capabilities required to transform
fisheries information into effective governance, informed decision-making,
and sustainable fisheries outcomes.

Beyond Digitization

Many fisheries organizations begin their modernization efforts by replacing
paper-based processes with electronic systems.

These initiatives often improve information availability, reduce
administrative effort, and increase operational efficiency. However,
digitization alone does not necessarily improve fisheries governance.

The true value of digital transformation lies in an organization's ability to
use information more effectively to support management decisions,
compliance oversight, scientific assessment, and institutional
accountability.

For this reason, digital transformation should be viewed as a governance
initiative rather than a technology initiative.

Building Governance Capabilities

Fisheries authorities operate within increasingly complex management
environments.

Organizations must manage information, monitor resource utilization,
implement management measures, support compliance activities, meet
reporting obligations, and respond to changing environmental and
economic conditions.

Meeting these challenges requires more than information collection
systems.

It requires governance capabilities that enable organizations to transform
information into management action.

Digital transformation provides an opportunity to strengthen these

capabilities through improved workflows, greater visibility, enhanced
accountability, and better decision support.
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Figure 23 A structured implementation approach accelerates fisheries digital
transformation while reducing operational risk.
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Moving from Fragmentation to Integration

Historically, fisheries information has often been distributed across
multiple systems, departments, and organizational processes.

Data collection programs, licensing systems, compliance activities,
reporting functions, and analytical processes may operate independently,
creating information silos and reducing organizational visibility.

Digital transformation helps address these challenges by connecting
information, processes, and users within a common governance framework.

This integration enables fisheries authorities to establish a trusted

information foundation while improving collaboration across operational,
governance, monitoring, and analytical functions.

Supporting Progressive Governance Development

Not all fisheries authorities begin their digital transformation journey from
the same starting point.

Some organizations may focus initially on fisheries statistics and data
collection programs. Others may prioritize licensing, quota management,

compliance monitoring, or reporting capabilities.

As governance requirements evolve, additional capabilities can be
introduced progressively.

This phased approach helps organizations align investments with

management priorities while reducing implementation risk and supporting
sustainable long-term development.

Enabling Adaptive Fisheries Management
Fisheries management is a dynamic process.

Resource conditions change, management priorities evolve, regulatory
requirements expand, and new information becomes available.

Digital transformation helps organizations respond to these changes more
effectively by improving access to information, increasing organizational

visibility, and supporting faster and more informed decision-making.

These capabilities contribute to a more adaptive and responsive
governance environment.
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Creating a Foundation for Innovation

Emerging technologies such as advanced analytics, automation, artificial
intelligence, electronic monitoring, and digital reporting systems are
creating new opportunities for fisheries governance.

However, these innovations can only deliver value when built upon a
foundation of trusted information, governance processes, and institutional
capacity.

Digital transformation therefore creates the conditions necessary for
organizations to adopt future technologies while maintaining transparency,
accountability, and governance integrity.

RAPID IMPLEMENTATION FRAMEWORK

From Assessment to Go-Live in 6 Weeks
A proven, step-by-step approach to deploy TFM and accelerate fisheries governance transformation
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Supporting Sustainable Fisheries Outcomes

The ultimate objective of digital transformation is not technology adoption.

Its purpose is to strengthen fisheries governance.

By improving information management, enhancing organizational
capabilities, supporting evidence-based decision-making, and enabling
continuous improvement, digital transformation helps fisheries authorities
better achieve their sustainability objectives.
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Organizations that successfully combine trusted information, governance
processes, institutional capacity, and digital technologies are better
positioned to manage fisheries resources effectively and sustainably.

The Full Lifecycle of a Fisheries Information System

CAPEX OPEX
Upfront Investment Ongoing Operational Investment

Implementation » »
Project planning, system

configuration, development,
and integration

Hosting & Cloud Services
Secure, reliable, and scalable
cloud infrastructure

Cybersecurity
Security monitoring, threat
protection, and compliance

GO LIVE

System goes live and

Infrastructure 3 A
delivers initial value

Servers, hardware,

networks, and facilities '

Training

Staff training, change
management, and
capacity building

Backups & Disaster Recovery
Data protection, backups,
and disaster recovery readiness

Support & Helpdesk
User support, incident resolution,
and operational assistance

Maintenance & Enhancements
+ System maintenance, bug fixes,
Other _Proje‘:t CPSts. CONTINUOUS VALUE and functional improvements
Consulting, data migration, Sustainable operations
testing, and project enable long-term impact

management and continuous improvement

Upgrades & Innovation
Platform upgrades, new features,
and technology innovation

ENIISIOIOIO)

Many Projects Fail Here

Projects often succeed in securing funding and implementing the system (CAPEX),

but fail to plan and budget for ongoing operational costs (OPEX). Without sustainable
operational funding, systems degrade, data quality suffers, and benefits are lost.

Plan for OPEX.
Sustain the Value.
Protect Your Investment.

P O ®m @

Sustainable fisheries governance requires sustainable operational investment.

Figure 24 Many fisheries modernization projects successfully fund implementation
(CAPEX) but underestimate the long-term operational costs (OPEX) required to sustain
governance capabilities after go-live.

Reducing the Cost of Fisheries Digital Transformation

One of the most significant barriers to fisheries digital transformation is not

technology itself, but the long-term cost of sustaining digital initiatives.
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REDUCING THE COST OF FISHERIES DIGITAL TRANSFORMATION

SaaS Model vs Traditional On-Premise (Total Cost of Ownership)
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Managed SaaS platforms reduce infrastructure requirements, operational burden, and long-term risk,
delivering a more cost-effective and sustainable foundation for modern fisheries governance.

@ KEY MESSAGE

Many fisheries modernization programs begin with donor-funded projects
that successfully finance software development, infrastructure acquisition,
data collection initiatives, and implementation activities. While these
investments often deliver important short-term results, insufficient
attention is sometimes given to the long-term operational requirements
needed to sustain these systems after project funding ends.

Operating a modern fisheries information ecosystem requires more than
software. It requires secure hosting environments, cybersecurity controls,
backup and disaster recovery capabilities, monitoring, technical support,
maintenance, upgrades, training, and governance processes that ensure
information remains reliable and available over time.

As a result, fisheries authorities may face a sustainability gap where
systems are successfully implemented but become increasingly difficult to
operate, maintain, and evolve due to limited technical capacity, budget
constraints, or infrastructure requirements.

Successful digital transformation therefore requires a sustainable
operating model that balances governance objectives, operational needs,
and long-term affordability.

A key principle of modern fisheries governance is that organizations should
focus their resources on managing fisheries rather than managing
technology infrastructure.
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Cloud-based and managed-service approaches can significantly reduce
implementation complexity, infrastructure requirements, operational risk,
and total cost of ownership. By leveraging shared platforms, standardized
services, and centrally managed operations, fisheries authorities can
access advanced governance capabilities without the need to establish
large internal IT teams or maintain complex technical environments.

Experience from digital transformation initiatives across both the public
and private sectors has shown that the long-term cost of operating and
sustaining information systems frequently exceeds the initial
implementation investment. By reducing infrastructure requirements,
cybersecurity overhead, database administration, maintenance activities,
and technical support burdens, managed SaaS platforms can significantly
lower the total cost of ownership while improving long-term sustainability
and operational resilience.

This approach allows organizations to progressively strengthen fisheries
governance capabilities while maintaining predictable operating costs and
reducing the burden associated with infrastructure management,
cybersecurity operations, software maintenance, and technical support.

The objective of digital transformation is not to build the most complex
technology environment. The objective is to establish a sustainable
governance ecosystem that delivers trusted information, supports
evidence-based decision-making, and remains operational and effective for
many years to come.

Key Takeaway

Successful fisheries digital transformation requires more than
implementation funding. It requires a sustainable operating model that
minimizes complexity, reduces long-term ownership costs, and allows
fisheries authorities to focus on governance outcomes rather than
technology management.
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20.Fisheries Technologies and
Icelandic Fisheries Experience

Effective fisheries governance requires more than technology. It requires
practical experience, institutional knowledge, and a deep understanding of
how fisheries information supports sustainable resource management.
Fisheries Technologies combines modern digital capabilities with lessons
learned from one of the world's most established fisheries management
systems.

Building on Practical Fisheries Experience

Fisheries Technologies was founded with a clear objective: to help fisheries
authorities transform information into effective governance.
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Figure 25 Icelandic fisheries experience demonstrates how trusted information supports
effective governance and sustainable resource management.

The company combines expertise in fisheries management, information
systems, digital transformation, governance processes, and fisheries
operations to develop solutions that address real-world fisheries
management challenges.
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Rather than viewing fisheries information systems as isolated technology
projects, Fisheries Technologies approaches digital transformation as a
governance initiative that supports long-term sustainability objectives.

This philosophy forms the foundation of The Fisheries Manager (TFM).

Lessons from Iceland

Iceland is widely recognized as one of the world's leading examples of
sustainable fisheries management.

Over several decades, Iceland has developed an integrated fisheries
governance framework that combines scientific assessment, quota
management, licensing, monitoring, compliance oversight, reporting, and
institutional accountability.

The success of this approach has been supported by the availability of
trusted information and the ability to transform that information into
effective management decisions.

While every country operates within its own legal, institutional, and
fisheries context, the fundamental governance principles remain highly
relevant:

e Decisions should be supported by reliable information.

e Governance processes should be transparent and accountable.

e Management measures should be monitored and evaluated.

e Institutions should continuously improve their capabilities over time.

These principles have helped shape both the philosophy and design of TFM.

From Information to Governance

One of the most important lessons from modern fisheries management is
that data collection alone does not deliver sustainable outcomes.

Sustainable fisheries management requires an integrated governance
ecosystem that connects:

e Information collection

e Data quality management
e Governance processes

e Compliance oversight

e Scientific assessment

e Reporting and analytics

e Decision-making
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This end-to-end perspective is reflected throughout TFM and forms the
basis of its governance-driven architecture.

The objective is not simply to collect information, but to ensure that
information can be transformed into meaningful action.

Supporting Fisheries Authorities at Different Stages of
Development

Fisheries authorities vary significantly in terms of governance maturity,
operational capacity, resource availability, and management priorities.

Some organizations may be focused on strengthening fisheries statistics
and survey programs, while others may require more advanced capabilities
related to quota management, spatial governance, licensing, compliance
monitoring, and integrated reporting.

For this reason, TFM has been designed to support a progressive
governance journey.

Organizations can begin with the capabilities most relevant to their
immediate priorities and expand their governance ecosystem over time as
needs evolve.

This approach reduces implementation risk while supporting long-term
sustainability.

Combining International Experience and Local
Ownership

Fisheries governance solutions are most effective when international best
practices are combined with local knowledge and institutional ownership.

Successful implementation requires an understanding of national fisheries,
management objectives, operational realities, legal frameworks, and
stakeholder expectations.

Fisheries Technologies works closely with fisheries authorities, regional
organizations, development partners, and fisheries stakeholders to ensure
that governance solutions remain alignhed with local priorities while

benefiting from international experience and proven practices.

This collaborative approach helps strengthen adoption, sustainability, and
long-term success.

A Long-Term Perspective on Fisheries Governance
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Fisheries governance is a continuous journey rather than a one-time
project.

New management challenges emerge. Information requirements evolve.
Technologies change. Governance priorities shift.

For this reason, fisheries authorities require platforms and partners
capable of supporting long-term development rather than short-term
implementation alone.

Fisheries Technologies is committed to helping organizations strengthen

governance capabilities, improve information management, and support
sustainable fisheries outcomes over the long term.

Supporting Sustainable Fisheries Futures

The future of fisheries governance will depend on the ability of
organizations to combine trusted information, effective governance
processes, institutional capacity, and modern digital technologies.

By drawing upon Icelandic fisheries experience, international best

practices, and practical implementation knowledge, Fisheries Technologies

helps fisheries authorities build governance ecosystems capable of
supporting sustainable fisheries management in an increasingly complex
and data-driven world.

Key Takeaway

Technology is most effective when combined with governance experience
and institutional knowledge. By drawing upon lessons from Icelandic
fisheries management and international best practices, Fisheries

Technologies helps fisheries authorities transform trusted information into

effective governance and sustainable fisheries outcomes.
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21.Key Takeaways

The central message of this publication is straightforward: sustainable
fisheries management depends on the ability to transform fisheries
information into effective governance. While technology is an important
enabler, long-term success ultimately depends on trusted information,
institutional capacity, governance processes, and informed decision-
making working together within a common framework.

Sustainable Fisheries Governance Begins with
Information

Reliable fisheries management depends on access to accurate, timely, and
representative information. Without trusted information, fisheries
authorities face significant challenges in understanding fisheries
performance, monitoring resource utilization, evaluating management
measures, supporting scientific assessments, and making informed
decisions.

Information is therefore the foundation upon which all fisheries governance
activities depend.

Data Collection Alone Is Not Enough

Many fisheries modernization initiatives focus primarily on data collection
and reporting.

While these capabilities are important, sustainable fisheries management
requires more than collecting information. Fisheries authorities must be
able to validate, govern, analyze, monitor, and use information to support
management actions, compliance oversight, accountability, and decision-
making.

The objective is not simply to collect data, but to transform information
into governance.

Governance Requires an End-to-End Information
Lifecycle

Trusted information is created through a structured lifecycle that includes
survey design, planning, standards management, field collection, quality

assurance, validation, approval, reporting, and governance controls.

Each stage contributes to the reliability, consistency, and trustworthiness
of the information ultimately used to support fisheries management.

The Fisheries Manager (TFM) | Fisheries Technologies REVIEW DRAFT 100



Governance outcomes can only be as strong as the information upon which
they depend.

Modern Fisheries Governance Is a Connected
Ecosystem

Effective fisheries governance requires multiple capabilities working
together within a common framework.

These capabilities include:

e Information collection and management

e Licensing and authorizations

e TAC and quota management

e Spatial management and fisheries management measures
e Monitoring, Control and Surveillance (MCS)

e Reporting and analytics

e Auditability and accountability

e Integration and interoperability

e Digital innovation and decision support

When these capabilities operate as an integrated ecosystem, fisheries

authorities gain greater visibility, stronger accountability, improved
operational effectiveness, and better decision-making.

Digital Transformation Is a Governance Journey
Digital transformation should not be viewed as a technology project.

Its purpose is to strengthen governance capabilities.

The Fisheries Manager (TFM) | Fisheries Technologies REVIEW DRAFT 101



WHERE FISHERIES INFORMATION
BECOMES INSIGHT

COLLECT BULD (). ENABLE /A GENERATE IMPROVE

INFORMATION — @ TRusT 2 Q GOVERNANCE 2 Il wrELLGENCE = © OUTCOMES
An integrated platform that captures, monitors, analyzes and manages fisheries
information—empowering better decisions for sustainable fisheries management.

i
Al ©

auiilill ')

£ o
= WllEcrop

OPERATIONS

OPERATIONS

Capture operational fisheries information at the source

B ™~ & (B

Monitor, analyze, validate and enforce fishing activities

VESSELMONITORNG _ x  FISHERKS ACTITY
& Reaktima posiion MONTTORNG
a0ll

and movement Track activity and

LANDNG  FISMERIES  BIOLOGICAL  ELECTROMC
DECLARATIONS. SURVEYS SAMPLING LOGBOOKS. ©operational patterns.
SuEoTTION COMPLIANCE MONITORING
) ¢ € srmoecomptancs g
E% 3] ' e Monitor comphance with
ANALYTICS & + regulations Roupsay; prymiiis bt
VESSEL  LCENSNGA QUOTA AQUACULTURE A roguiatons
NAMAGEMNT  POWTS  MANAGMENT  OPERATIONS REPORTING i R onior anoiyze, b 0 sesnL i ice
Transform data validate and Detect and respond Maps, zones and spatial

into insi < torisks s
7/} High-quality operational data forms the foundation into insights, enforce lysis tocls
for compliance, reporting and decision-making. Perforimence BOTIiNG. 0 Stronger oversight and enforcement to promote compliance

and foresight and protect our marine resources.

AN ORTING GOVERNANCE & COMPLIANCE
ormed decisions GOVERNANCE & i i et il Rl
[ ST o COMPLIANCE @  VESSELZFISHER
Manage peopl, procosses 0 e
B smanoaro reporTs S Pectle iy & waacoment REGULATIONS
@ srocxassessuent and sustainsble fisherio B oo
\ AUTHORZATION
YL TREND ANALYSIS KEY BENEFITS RZATIONS Q Ao e
@ rrevicTve anauvics & o TRACEABILITY
. © © (5] &8 @ @ 8 llier
51 Advanced sntics s visusizationreves trnds, o o e . il e ety
@ e [ i S Tiioce S o [ e 9 : .
—
THE TRANSFORMATION JOURNEY SUSTAINABLE FISHERIES OUTCOMES
2 oSt Prrp— « ceveaaTe wreLLGeNcE 5 TaceAcrow & weRove ouTcoues » s |
’ i o~ W SRS
> Corcpond il (11 Jompreraies ety > » e G M o B
pscerspy g o e bt ety o ik mabiooun: | (wills. | i
o —— | e i——

ONE INTEGRATED PLATFORM. ONE SOURCE OF TRUTH. SMARTER DECISIONS. SUSTAINABLE FISHERIES.

Figure 26 Transforming fisheries data into governance, intelligence, and sustainable
outcomes through a connected fisheries governance ecosystem.

Successful organizations progressively develop their information,
governance, monitoring, analytical, and institutional capabilities over time

while maintaining a trusted information foundation.

Technology enables this journey, but governance remains the destination.

Institutional Capacity Determines Long-Term Success
Technology alone cannot deliver sustainable fisheries outcomes.
Long-term success depends upon institutional ownership, governance
maturity, skilled personnel, sustainable operating models, and a

commitment to continuous improvement.

Organizations that invest in both technology and institutional capacity are
better positioned to sustain governance improvements over time.

The Role of TFM

The Fisheries Manager (TFM) has been designed to support this governance
journey.

By connecting fisheries operations, governance processes, monitoring
activities, analytics, interoperability, and decision-support capabilities
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within a single platform, TFM helps fisheries authorities establish a trusted
information foundation capable of supporting modern fisheries governance.

The platform enables organizations to evolve progressively while
maintaining transparency, accountability, and operational continuity.

The Central Message

Sustainable fisheries management depends on more than data collection.
It requires the ability to transform:

Data into Information.

Information into Governance.

Governance into Intelligence.

Intelligence into Action.

Action into Sustainable Fisheries Outcomes.

Organizations that successfully manage this transformation are better
positioned to strengthen resource stewardship, improve decision-making,
support accountability, and achieve long-term sustainability objectives.

Key Takeaway

Trusted information is the foundation of effective fisheries governance. By
combining information, governance processes, monitoring capabilities,
analytics, institutional capacity, and continuous improvement within an
integrated ecosystem, fisheries authorities can create the conditions
necessary for sustainable fisheries management and long-term governance
success.
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22.Conclusion

The future of fisheries governance will depend on the ability of
organizations to transform information into action. While technologies,
management approaches, and institutional structures may vary between
countries, the fundamental principle remains the same: effective
governance requires trusted information, strong institutions, and the
capacity to make informed decisions.

Throughout this publication, we have explored how fisheries information
moves through a structured lifecycle—from survey design and data
collection to validation, governance, monitoring, analytics, and decision-
making.

At every stage, one message remains clear.

Sustainable fisheries management is not achieved through data collection
alone.

Information only creates value when it supports governance.

Modern fisheries authorities must be able to connect information,
management processes, compliance activities, scientific assessment,
reporting, and institutional accountability within a common governance
framework. Organizations that successfully establish this connection are
better positioned to respond to changing conditions, strengthen resource
stewardship, improve transparency, and support long-term sustainability
objectives.

Digital transformation plays an important role in this journey. However,
technology should be viewed as an enabler rather than the objective itself.
The ultimate goal is not to implement systems, but to strengthen
governance capabilities and improve fisheries outcomes.

As fisheries management continues to evolve, authorities will increasingly
require integrated governance ecosystems capable of supporting adaptive
management, evidence-based decision-making, compliance oversight, and
continuous improvement. These capabilities will become essential for
addressing the growing environmental, economic, and social challenges
facing fisheries around the world.

The Fisheries Manager (TFM) has been designed to support this
transformation by providing a governance-driven platform that connects
fisheries operations, governance processes, monitoring activities,
analytics, interoperability, and decision support within a single information
ecosystem.
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By combining trusted information, effective governance, institutional
capacity, and digital innovation, fisheries authorities can establish the
foundation required for sustainable fisheries management in the decades
ahead.

The journey begins with information.

The destination is sustainable fisheries governance.

Final Thought

Data informs.

Information enables.
Governance guides.
Intelligence empowers.
Sustainable outcomes endure.
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