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Overview of this Presentation %

* Poll 1 — Perception of Trends in IUU Fishing

* Overview of FAO’s work on IUU Fishing

* lUU Fishing Estimation Methods

* Poll 2 - The Importance of Quantification

* lUU Fishing Indicator Methods

* Poll 3 — Reflections on Methodological Differences
* Q&A



Polling

j> Round 1 - Perceptions of IUU fishing



Join at menticom | use code 2916 6624 M Mentimeter

In the context of fisheries management, how
important do you think it is to address IUU fishing?

26

0 1
e
Not so important Moderately important Very important




Join at menticom |use code 2916 6624

Do you think the level of public concern about
TIUU fishing now, as compared to 10 years ago, is:

20

About the same Higher




mlusecode 2916 6624 M Mentimeter

Compared to 10 years ago, 1is the
actual, current level of IUU fishing:

Higher Don't know




Why is Quantifying IUU Fishing Difficult?

Amount of available data varies widely (sometimes there is none!)
Quality of available data varies widely (“garbage in, garbage out”)

Easy methods can over-simplify, complex methods can be costly and
intransparent (there is no universally preferred method)

Assumptions and uncertainties are often ignored, and if not, work
against a clear conclusion

Difficult to compare between studies

Difficult to know what to do about the amount of IUU fishing found



Why is Quantifying IlUU Important?

* |UU fishing undermines effective fisheries management and therefore
we need to combat it 2 but why do we need to quantify it?

* To build political will (including acquiring resources) for
countermeasures

* To understand the scale and potential impacts of the problem
(biological, economic and social)

* To determine whether specific MCS elements are sufficient for
deterrence

* To be able to show whether deterrence is working



Estimation Tools

FAO
TECHNICAL GUIDELINES FOR
RESPONSIBLE FISHERIES

FAO
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FAO
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RESPONSIBLE FISHERIES

o sweldvelt o suppliwolz
IMPLEMENTATION IMPLEMENTATION OF THE INTERNATIONAL IMPLEMENTATION
OF THE INTERNATIONAL PLAN OF ACTION PLAN OF ACTION TO PREVENT, DETER AND OF THE INTERNATIONAL PLAN OF ACTION
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1. Methodologies and indicators for the estimation
of the magnitude and impact of illegal, unreported
and unregulated fishing

1. Methodologies and indicators for the estimation
of the magnitude and impact of illegal, unreported
and unregulated fishing

examples

1. Methodologies and indicators for the estimation
of the magnitude and impact of illegal, unreported
and unregulated fishing

1.1 Principles Q nd approaches

. 4 g\ o
N :

1.2 A practical guide to delivering an estimate

=

Volume 1 Volume 2 Volume 3
Principles and Approaches  Practical Guide Catalogue of Examples



Volume 1 — Principles and Approaches

* Provides some analysis of the
definition of IlUU

TECHNICAL GUIDELINES FOR
RESPONSIBLE FISHERIES

* Explains how to define the
xP::rF:TL§$:ONAL PLAN OF ACTION Scope Of the eStimate

TO PREVENT, DETER AND ELIMINATE ILLEGAL,
UNREPORTED AND UNREGULATED FISHING

1. Methodologies and indicators for the estimation B f g h a /
of the magnitude and impact of illegal, unreported ¢ y I S e rl e S S e Cto rS

and unregulated fishing

1.1 Principles and approaches

e By area/region

e By timeframe

e By activities (e.g. illegal and unreported,
but not unregulated)



Volume 1 — Principles and Approaches

FAO

TECHNICAL GUIDELINES FOR
RESPONSIBLE FISHERIES

IMPLEMENTATION

OF THE INTERNATIONAL PLAN OF ACTION
TO PREVENT, DETER AND ELIMINATE ILLEGAL,
UNREPORTED AND UNREGULATED FISHING

1. Methodologies and indicators for the estimation
of the magnitude and impact of illegal, unreported
and unregulated fishing

1.1 Principles and approaches

""E?‘:"'" o speics \" 3 - : iif 4 % \\ ; 4 ‘7;“4 :

* Highlights characteristics of a
robust estimate:

* Reproducible methods
* Data-driven

* Triangulation

* Clear assumptions

* Accounts for uncertainty

* Encourages stakeholder
involvement and peer review




Volume 1 — Principles and Approaches

* Table of IUU fishing risk activities

* Encroachment

FAO

TECHNICAL GUIDELINES FOR
RESPONSIBLE FISHERIES

o seavar * False documentation
IMPLEMENTATION
OF THE INTERNATIONAL PLAN OF ACTION ° Area/species/gea r/tra nsport
TO PREVENT, DETER AND ELIMINATE ILLEGAL,
UNREPORTED AND UNREGULATED FISHING ° Lega| non-re pO rting

1. Methodologies and indicators for the estimation
of the magnitude and impact of illegal, unreported

and unregulated fishing * Im p ro p erre pO rtl N g

1.1 Principles and approaches

\fﬂ * Risk identification & assessment
* Identify distinct risks

&= * Assess their relative importance




Volume 2 - Practical Guide

FAO
TECHNICAL GUIDELINES FOR
RESPONSIBLE FISHERIES

* Flowchart of steps for “project
managlng” an IUU flShlng EStlmate IMPLEMENTATION OF THE INTERNATIONAL

PLAN OF ACTION TO PREVENT, DETER AND
ELIMINATE ILLEGAL, UNREPORTED AND
UNREGULATED FISHING

¢ P I a n n I n g 1. Methodologies and indicators for the estimation

of the magnitude and impact of illegal, unreported
and unregulated fishing

= 1.2 A practical guide to delivering an estimate
* Execution

* Presentation




Volume 2 - Practical Guide

Planning —

11-Project scoping

* Define objectives

= Define scope

» Undertake risk
identification/assessment

» dentify svsilable dats foresch
ilegal unrepored and unregulated
{1U) fishing activity

12 - Design of estimation
methology

FAO
TECHNICAL GUIDELINES FOR

*Review avallable estimation
methads In the context of
ilable data
12l estimation

RESPONSIBLE FISHERIES

table *ldentifyopportunities for
triangulation and crosschecks

e i Execution

@ccounts for uncertalnty

Re— IMPLEMENTATION OF THE INTERNATIONAL
PLAN OF ACTION TO PREVENT, DETER AND
ELIMINATE ILLEGAL, UNREPORTED AND
UNREGULATED FISHING

1. Methodologies and indicators for the estimation
of the magnitude and impact of illegal, unreported
and unregulated fishing

1.2 A practical guide to delivering an estimate

+ Present draft results to
stakeholderslexperts.

+ Review approach, equations
assum ptiors, data, condusions.

2.4 - Re-run modal and
crass-checks

+ Refinefe-run model based
onfeedback [as necessany).

Presentation

Stakeholder
participation

31 - Drafting of study outputs

» Ensure clarity around objectives,
scope, approachimethodology,
assumptions, uncertainty, sources.
of data.

3.2 -Stakeholder
feedback [peer review

« Rieview study presentation and
conclusions.

33 - Qutput finalization
* Revise based on feedback.




Volume 2 - Practical Guide

* Table of potential data types and
their strengths and weaknesses

RESPONSIBLE FISHERIES
* VM5 e stpe el 20

IMPLEMENTATION OF THE INTERNATIONAL
e | Ofg b 00 k PLAN OF ACTION TO PREVENT, DETER AND

ELIMINATE ILLEGAL, UNREPORTED AND

° 0 b server UNREGULATED FISHING

1. Methodologies and indicators for the estimation
of the magnitude and impact of illegal, unreported

® | a n d i n gs ?.nZdAu::zcg:'::::cc‘:f:ufii:}r:?g delivering an estimate

* satellites o ? -

. e, 90 aont
stock assessments S LN

* trade records
* expert opinion surveys



Volume 2 - Practical Guide

e Use a combination of methods o
(triangulation)

RESPONSIBLE FISHERIES

IMPLEMENTATION OF THE INTERNATIONAL

* Account for uncertainty UM LSOAL INRFORTE
UNREGULATED FISHING

1. Methodologies and indicators for the estimation
of the magnitude and impact of illegal, unreported

* Methods characterized as either:  mozenes

1.2 A practical guide to delivering an estimate

,';\

* Bottom up o /KV‘ |

o ? iy
* Top down s



Volume 3 — Catalog of Examples

FAO
TECHNICAL GUIDELINES FOR

RESPONSIBLE FISHERIES

IMPLEMENTATION

OF THE INTERNATIONAL PLAN OF ACTION
TO PREVENT, DETER AND ELIMINATE ILLEGAL,
UNREPORTED AND UNREGULATED FISHING

1. Methodolegies and indicators for the estimation
of the magnitude and impaect of illegal, unreporied
and unregulated fishing

1.3 A catalegue of examples

* Detailed guidance on how to actually
do an estimate

* Each situation will be unique, so

providing detailed advice in every case
IS impossible

* Points to the most relevant existing
examples in the form of “recipe cards”
and keys to find the best “recipe”



Geographic Representation




Sector Representation

Industrial Small-scale Combination

A, BCEFHIJKLOV D,QW,Z G,LMNPRSTUXY

Including purse seine, pelagic Including coastal longlines, Including diving, trawls, purse

and bottom longline, pglagic hand lines, diving, mixed gear seine, longline, drift nets,
and bottom trawls, squid handlines, bomb fishing, poison

jiggers, drift nets, bright light fishing
nets




INGREDIENTS

Clarke. 51T, Mcallister, MK, M
new, 0. Pikitch, EK., Nakang

Cantity of
product traded
per unit time

Species
identity of
product

Consersion
factors from
product o whols
fish

Conwversion
factors from
sampled market
to entire market

Compiled market
[auction] records
showing trade name,
product sizes and
guantities

Used genetic testing
to match trade name
to species

Used morphometrics
from literature and
sampling whole fish

Mational customs
statistics from major
markets

Example “Recipe Card”

. EJ., Kirkwood, G.P. Michielsens, €0,
i, M5, 2006 Global estimates of shark

Data group 2

Other ways to source it

- repeated obsarvational market
sunveys (eug. photos, counts)

. published records of wholesale
miarkets (if product is a standard

weight&ize)

- rely on market names to be species-
specific, or use expert judgement to
miake an allowance for mixing

- if doimg market obserational surveys,
use visual identification

- gather and apply expert judgement

« LSE measurements from

photographs
. gather and apply expert judgement

- trade compandiums e.g. Fishstat] or
COMTRADE

. gather and apply expert judgement

- 2stimate from sales quantity or value
figures

RECIPE

APPLICA

Steps Example

Estimate the
total product
quantity traded
per unit time

fins pear year

Ereak the

species-spacific is blue shark, = 10.4
quantities tonnes of blue shark
finz
Corvert the  If dried fins are 2%

product towhole  of wet weight. 10.4

fish tonnes of blue shark

fins represents 520

tonnes of blue shark

Extrapolate
the quantity of sized markets were
whobe fish to the  sampled, a total of
total volume of

were traded (live

eguivalent)

Compare 1 560 tonnes of
estimate to catch  blue shark is X% of
reported catch

Best suited to

= conspicuous and valuable internationally

traded products;

= @ cenitral market node that can represent

alarge portion of the trade; and

= Situations where fishery data are lacking

or likely to be less reliable than trade
data.

Each auction handles
400 kg of shark fins.
Auctions are held on
rMondays 400 kg x 52
= 20.8 tonnes of shark

If 208 tonnes of shark
total guantity inte  fin per year, and half

If one of three equally

33 520 tonnes = 1560
trade tonnes of blue shark

= Account for variabiling in quantities
traded.

= May need to fill in missing data.

= Some trade data are only available
maonthily or yearhy:

= Account for uncertainty in species
proporticns

= If species identification is unavailable,
estimates may need tostay at a
higher taxonomic leval.

= Conwersion factors miay vary by
Epecies.

= Products may not all be the same
size

= It is necessary to account for
uncertainty in the conversion.

= The products in unsampled markets
may differ.

= Ideally the size of each market is
knowam from trade statistics, but
domestic supplies may also be
present.

= This compariscn will be most
meaningful if the sampled market is
a centralized outlet for a majority of
the catch

= There may be a time lag betwesn
catch and trade.

Difficult to apphy when:

» products are not distinguished {or
mixed) in trade/market statistics:

« there are many or diverse markets;

- conversion factors are imprecise or
unanailable; and

= personnel are unfamiliar with
statistical methods for incorporating
uncertainty




Urces.

Kiey constituents How they sourced it

Cantity of
product traded
per unit time

Compiled market
[auction] records
showing trade name,
product sizes and

guantities

Species Used genetic testing
identity of to match trade name
product to species

Conversion Used morphometrics
factors from ature and
product o whols wihole fish
fish

Conwery/ ional customs
factors fi Aatistics from major

markets

Example “Recipe Card”

Clarke, 5.C., Mcallister, MK, Milner-Gulland. EJ., Kirkwood, G.P. Michielsens, TG0,
Agnew, 0.0 Pikitch, EK., Nakano, H. & Shivji, M5 2006 Global estimates of shark
catches using trade records from commercial markets. Eoology Lefters, S0 1M5-1126.

Converbed recornds of shark products from a centralized commercial market to whole

vellow approach group

Data group 2

Other ways to source it

- repeated obsarvational market
sunveys (eug. photos, counts)

- published records of whiolesa
miarkets (if product is a stan

weight&ize)

- rely on market names to be species-
specific, or use expert judgement to
miake an allowance for mixing

- if doimg market obserational surveys,
use visual identification

- gather and apply expert judgement

« LSE measurements from

photographs
. gather and apply expert judgement

- trade compandiums e.g. Fishstat] or
COMTRADE

. gather and apply expert judgement

- 2stimate from sales quantity or value
figures

RECIPE

APPLICA

Steps

Estimate the
total product
quantity traded
per unit time

Ereak the
total guantity into
species-spacific
quantities

Comvert the
product to whole
fish

Extrapolate
the quantity of
whobe fish to the
total wolume of
trade

Compare
estimate to catch

Best suited to

= conspicuous and valuable internationally

traded products;

= @ cenitral market node that can represent

Example

Each auction handles
400 kg of shark fins.
Auctions are held on
rMondays 400 kg x 52
= 20.8 tonnes of shark
fins pear year

If 2008 tonmes of shark
fin per year, and half
iz blue shark, = 10.4
tonnes of blue shark
fins

If dried fins are 2%
of wet weight. 10.4
tonnes of blue shark
fins represents 520
tonnes of blue shark

If one of three equally
sized markets were
sampled, a total of
Zx 520 tonnes = 1560
tonnes of blue shark
were traded (live
eguivalent)

1560 tonnes of
bue shark iz X% of

reported catch

alarge portion of the trade; and
= Situations where fishery data are lacking
or likely to be less reliable than trade

data.

= Account for variabiling in quantities
traded.

= May need to fill in missing data.

= Some trade data are only available
maonthily or yearhy:

= Account for uncertainty in species
proporticns

= If species identification is unavailable,
estimates may need tostay at a
higher taxonomic leval.

= Conwersion factors miay vary by
Epecies.

= Products may not all be the same
size

= It is necessary to account for
uncertainty in the conversion.

= The products in unsampled markets
may differ.

= Ideally the size of each market is
knowam from trade statistics, but
domestic supplies may also be
present.

= This compariscn will be most
meaningful if the sampled market is
a centralized outlet for a majority of
the catch

= There may be a time lag betwesn
catch and trade.

Difficult to apphy when:

» products are not distinguished {or
mixed) in trade/market statistics:

« there are many or diverse markets;

- conversion factors are imprecise or
unanailable; and

= personnel are unfamiliar with
statistical methods for incorporating
uncertainty




H

INGREDIENTS

Exampl

Clarke, 5.C., Mcallister, MK, Milner-Gulland. EJ., Kirkwood, G.P. Michielsens, TG0,
Agnew, 0.0 Pikitch, EK., Nakano, H. & Shivji, M5 2006 Global estimates of shark
catches using trade records from commercial markets. Eoology Lefters, S0 1M5-1126.

Converted records of shark products from a centralized commercial market to whole
shark equivalents. then extrapolated to the total quantity in trade and compared to

reported catches.

Estimate total catch minuws reported catch

Commercial sources

Kiey constituents How they sourced it

Cantity of
product traded
per unit time

Compiled market
[auction] records
showing trade name,
product sizes and

guantities
Species Used genetic testing
identity of to match trade name
product to species
Conversion Used morphometrics
factors from from literature and

product towhole  sampling whole fish
fish

Conwversion Mational customs
factors from statistics from major
sampled market  markets
to entire market

vellow approach group

Data group 2

Other ways to source it

- repeated obsarvational market
sunveys (eug. photos, counts)

. published records of wholesale
miarkets (if product is a standard

weight&ize)

- rely on market names to be species-
specific, or use expert judgement to
miake an allowance for mixing

- if doimg market obserational surveys,
use visual identification

- gather and apply expert judgement

« LSE measurements from

photographs
. gather and apply expert judgement

- trade compandiums e.g. Fishstat] or
COMTRADE

. gather and apply expert judgement

- 2stimate from sales quantity or value
figures

Steps

Estimate the
total product
quantity traded
per unit time

Ereak the
total guantity into
species-spacific
ruantities

Comvert the
broduct to whole
ich

APPLICA

Extrapolate
the quantity of
wheale fish to the
total wolume of
trade

Compare
estimate to catch

Best suited to

= conspicuous and valuable internationally

traded products;

= @ cenitral market node that can represent

Each auction handles
400 kg of shark fins.
Auctions are held on
rMondays 400 kg x 52
= 20.8 tonnes of shark
fins pear year

If 2008 tonmes of shark
fin per year, and half
iz blue shark, = 10.4
tonnes of blue shark
fins

If dried fins are 2%
of wet weight. 10.4
tonnes of blue shark
fins represents 520
tonnes of blue shark

If one of three equally
sized markets were
sampled, a total of
Zx 520 tonnes = 1560
tonnes of blue shark
were traded (live
eguivalent)

1560 tonnes of
bue shark iz X% of

reported catch

alarge portion of the trade; and
= Situations where fishery data are lacking
or likely to be less reliable than trade

data.

= Account for variabiling in quantities
traded.

= May need to fill in missing data.

= Some trade data are only available
maonthily or yearhy:

= Account for uncertainty in species
proporticns

= If species identification is unavailable,
estimates may need tostay at a
higher taxonomic leval.

= Conwersion factors miay vary by
Epecies.

= Products may not all be the same
size

= It is mecessary to account for
uncertainty in the conversion.

= The products in unsampled markets
may differ.

= Ideally the size of each market is
knowam from trade statistics, but
domestic supplies may also be
present.

= This compariscn will be most
meaningful if the sampled market is
a centralized outlet for a majority of
the catch

= There may be a time lag betwesn
catch and trade.

Difficult to apphy when:

» products are not distinguished {or
mixed) in trade/market statistics:

« there are many or diverse markets;

- conversion factors are imprecise or
unanailable; and

= personnel are unfamiliar with
statistical methods for incorporating
uncertainty




H

INGREDIENTS

Example “Recipe Card”

Clarke, 5.C., Mcallister, MK, Milner-Gulland. EJ., Kirkwood, G.P. Michielsens, TG0,
Agnew, 0.0 Pikitch, EK., Nakano, H. & Shivji, M5 2006 Global estimates of shark
catches using trade records from commercial markets. Eoology Lefters, S0 1M5-1126.

Converted records of shark products from a centralized commercial market to whole
shark equivalents. then extrapolated to the total quantity in trade and compared to
reported catches.

Estimate total catch minuws reported catch vellow approach group

Commercial sources Data group 2

Kiey constituents How they sourced it Other ways to source it

Cantity of Compiled market
product traded [auction] records
per unit time

- repeated obsarvational market
sunveys (eug. photos, counts)

showing trade name, - published records of wholesale

product sizes and miarkets (if product is a standard

guantities weight&ize)
Species Used genetic testing - rely on market names to be species-
identity of to match trade name specific, or use expert judgement to
product to species miake an allowance for mixing

- if doimg market obserational surveys,
use visual identification
- gather and apply expert judgement

Conversion Used morphometrics - use measurements from
factors from from literature and photographs
product towhole  sampling whole fish . gather and apply expert judgement
fish

Conwversion Mational customis - trade compandiums e.g. Fishstat] or
factors from statistics from major COMTRADE
sampled market  markets . gather and apply expert judgement
toentine market - 2stimate from sales quantity or value
figures

RECIPE

APPLICA

Steps Example

Estimate the Each auction handles
total product 400 kg of shark fins.
quantity traded Auctions are held on
per unit time rMondays 400 kg x 52

= 20.8 tonnes of shark
fins pear year

Ereak the If 2008 tonmes of shark
total guantity inte  fin per year, and half
species-spacific is blue shark, = 10.4
quantities tonnes of blue shark

fins

Corvert the  If dried fins are 2%
product towhole  of wet weight. 10.4
fish tonnes of blue shark

fins represents 520
tonnes of blue shark

Extrapolate If one of three equally
the quantity of sized markets were
whobe fish to the  sampled, a total of
total wolume of Zx 520 tonnes = 1560
trade tonnes of blue shark
were traded (live
eguivalent)

1560 tonnes of
h  bBlue shark is X% of
y \ported catch

Biest suited to

L conspicuous and valuable internationally
traded products;

a central market node that can represent
alarge portion of the trade; and
situations where fisheny data are lacking
or likely to be less reliable than trade
data.

= Account for variabiling in quantities
traded.

= May need to fill in missing data.

= Some trade data are only available
maonthily or yearhy:

= Account for uncertainty in species
proporticns

= If species identification is unavailable,
estimates may need tostay at a
higher taxonomic leval.

= Conwersion factors miay vary by
Epecies.

= Products may not all be the sam
size

= It is necessary to account for
uncertainty in the conwers

= The products in unsam ts
may differ.

= Ideally the size of 2a
knowam from trade
domestic supplie
present.

Difficult to apphy when:

» products are not distinguished {or
mixed) in trade/market statistics:

« there are many or diverse markets;

- conversion factors are imprecise or
unanailable; and

= personnel are unfamiliar with
statistical methods for incorporating
uncertainty




Two Types of Classification

T As;::;,ch = TRIp LT
1 N Ki[= L] i
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v Availability Y| X L




Classification by Study Approach

Lack & Sant (2001) (2)
Restrepo (2004) (2)
Clarke et al. (2006) (2)
Clarke et al. (2009) (2)

ayne et al. (2005) (
Plaganyi et al. (201 1) (1)
Pitcher et al. (2002) (4)
Pramod et al. (2014,2019) (4)
BOBLME (2015) (3,4)
Pauly & Zeller (2016) (3.4)

START

A

Agnew et al. (2009) (4)
Which of ilcox et al. (2021
the following Sum Individual lUU events to a Total MRAG-FFA (2021) (3)
approaches Amount FAO (2015) (3)
most closely Doumbouya et al. (2017)(3)
resembles Oozeki et al. (2018) (3)
those of
your study? Estimate “True” Catches for Vessels or Bremner et al. (2009) (1)
Fleets Johnson et al. (2017) (3)
. Wernerheim & Haedrich (2007) (1)

Hentati-Sundberg et al. (2014) (1)
Oliveros-Ramos et al. (2019) (3

Determine Relative Amounts of, or Trends
in, lUU

Donlan et al. (2020) (4)
Williamson et al. (2014) (3)
Lewis (2015) (4)




Two Types of Classification

T As;::;,ch = TRIp LT
1 N Ki[= L] i
Data i o \'A% -

v Availability Y| X L




Classification by Data Availability

Fishery Models

DATA
GROUP

Given the available
information which
of the following is
likely to provide the
strongest signal of
the IUU you wish to
estimate?

Commercial Sources

Operational Data

AN

Expert judgement,
comparisons to catch
compilations or
stakeholder surveys

.



Classification by Data Availability

Oozeki et al. (@

Satellite-based Data

Park et al. (2@

Operational Data

Aerial Photography

Oliveros-Ramos et al. _ Alsosurveyed
(2019) fishers (Group 4)

Vessel Lists/Fleet Size

Johnson etD
(2017)

Logbook or Landings
Data

Also used expert

MCS Data

Alsg used expert

Jjudgement anc

MRAG FFA (2021) O simulation s
(Group 4)

Control site
comparisons

Also used expert
Doumbouya et al. (2017)O j_uaée_rﬁe_n_t_(ér_crj)ﬁp 2

Also used expert
a0 (2015) @ jmageert (Grodp )"
Williamson et al. (2014) .

i




Volume 3 — Catalog of Examples

FAO
TECHNICAL GUIDELINES FOR

RESPONSIBLE FISHERIES

IMPLEMENTATION

OF THE INTERNATIONAL PLAN OF ACTION
TO PREVENT, DETER AND ELIMINATE ILLEGAL,
UNREPORTED AND UNREGULATED FISHING

1. Methodolegies and indicators for the estimation
of the magnitude and impact of illegal, unreporied
and unregulated fishing

1.3 A catalogue of examples

=\
SRE
e T
4081
B 1
— ¢ :
N | d
'
v

e 20 of 26 methodology authors reviewed
their ‘recipe cards’—comments
incorporated

* Even when simplified, it’s quite complex

* More of a reference for analysts than
national authorities



Polling %/%

j> Round 2 — Objectives of IUU fishing quantification




Join at menticom | use code 2916 6624 M Mentimeter

How would you rank the importance of the following reasons for quantifying IUU:

Understand the true quantity of removals
(for stock assessment)

Undexrstand economic impacts

Undexrstand how to strengthen monitoring,
control and surveillance (MCS)

Motivate political will




Join at menticom | use code 2916 6624

In combatting IUU fishing, how important is it to know the
amounts taken before and after your management action?

pAC

3

I °

Essential Important but not Good. if possible, but Unnecessary/not
@ssentiol optional important




Join at menticom | use code 2916 6624 M Mentimeter

When quantifying IUU fishing, would you estimate illegal (I),
unreported (U), and/or unregulated (U) fishing?

Illegal, Unreported and Unregulated
(separately)

Illegal, Unreported and Unregulated (as one
number)

Illegal and Unreported only (as one number)

Illegal and Unreported only (separately)

Illegal only




A different approach

e Given that lack of data (quantity, type or high
uncertainty), resources or expertise will often hamper
lUU fishing estimates:

* |s there a quicker and simpler way to try to assess
whether IUU fishing is getting better or worse?

e Can such an assessment help us better understand
how to fix the problem?

> Indicators




Two approaches to quantification

Estimates Indicators

Aim for the best possible measure of the Aim to measure several different signals of
amount of lUU fishing (quantity or value) whether things are getting better or worse

Graphic: vecteezy.com



Estimates versus Indicators

G
e Resource- . .
lUU Fishing intensive Ease-of-Use Spectrum QU'Zk lUU Fishing
’ ﬁ an :
Estimates and Indicators

Complex

¢ Aim to measure IUU fishing
directly

* Framed as catch quantity or
value

* Often single-figure

* Can be resource-intensive

* May require specialist expertise

* Methods may be difficult to
explain

Simple

Provide insights to, but do not measure IUU fishing
directly

Easyto calculate and update

Multiple measures can be used as a suite

More practical to compare across fisheries

Drawn from, and provide feedback to, MCS systems
Individual indicators may have multiple
interpretations; suites of indicators may show
contradictory trends



Review of Crime and Drug Indicators

e Similarities to IUU fishing indicators include:

o Wish to know the true rates of occurrence but only detected
occurrences can be tracked

o Detection rate is not constant but rather a function of surveillance
effort and the efficiency of the monitoring and enforcement
systems

e Review included:

o Crime statistics and how to compare across systems (e.g. Africa);
National police performance metrics and indicators (Canada,
Ireland, USA); and Anti-drug strategy performance measures
(Caribbean, UK)



Review of Crime and Drug Indicators (cont.)
Findings

* These systems often use citizen surveys to estimate the “true” crime

and crime reporting rates (this obviously will not work in a fisheries
setting)

z[ e Criminal justice system indicators often use ratios (detections per unit
of surveillance effort)




Rates, Trends and Ratios
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Review of Crime and Drug Indicators (cont.)

z[ * These systems frequently have indicators to measure investment, i.e.
steps taken to improve the likelihood of detection

Z[ * Some systems establish a hierarchy of importance so that not all
indicators need to be calculated each time
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Universal lUU Fishing Indicator Framework

_ lllegal 2
Reporting Violations Transshipment Improper Landing
(R) (T) (L)

Investment
)

Coverage
(9)

Detection <« —  Detection metrics measure whether the incidence of detected
(D) [ ] [ ] ] ] ] [ ] [ ]
(potential) IUU fishing is increasing or decreasing



Universal lUU Fishing Indicator Framework

: lllegal >
teporting Violations Transshipment Improper Landing
(R) (T) (L)

Investment
n
Coiirage Coverage metrics quantify the proportion of the total amount of
(© fishing activities that the detection metric derives from

Detection
(D)



Universal lUU Fishing Indicator Framework

lllegal
Reporting Violations Transshipment Improper Landing
(R) m (L)
Investment . . . .
()] < Investment metrics account for resource inputs or qualltatlve
improvements to MCS systems

Coverage

(9)
Detection

(D)



Universal IUU Fishing Indicator Framework
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Positive
direction of ,
change: Detections
' shrink

J
T

Detections

Potential Detections

Detection Indicators
(ratios)

Coverage
expands

Coverage

Coverage indicators
(ratios)

Investments
increase

Investment indicators
(quantities)



Indicator Example #1 - Bycatch

1 1

<# of obs trips

# of obs trips
With BYC NCs =

Detections Coverage

9
, observers
30 trips 150 trips
Potential Detections
Entire Fishery
. Total # of .
# of obs trips—> trips> # of active obs

Detection Indicator = Coverage indicator = Investment indicator =

0.10 0.20 9 observers



Indicator Example #2 — Boarding and Inspection

‘ # of vessels t t

with B&I =

# of B&l
with NCs =2

Detections Coverage

$65,000

45 vessels

Total
budget
for B&I=>

Potential Detections

Entire Fishery
Total #

Total # of B&I =2
of vessels—>

Detection Indicator = Coverage indicator = Investment indicator =
0.30 0.22 $65,000



Specification of Indicators

* Use hierarchies to track at a more granular level:

Minor non-compliances observed
#in lons , ,
Major non-compliances observed
S .
Inspection obstructed

* |f concerned about data quality issues, increase precision:

# of inspections,
E— conducted by ‘A’ level
inspectors, with NCs




Worked Examples in the Guidance Document

Distant Water High Seas Squid Fishery s —~

Tuna Fishing by Foreign Vessel in Coastal
State Fishing Grounds

1.
AL,
:

3. Domestic Commercial Trawl Fishery for

Mackerel (@"Fj"—~>

4. Domestic Invertebrate Dive Fishery

Design sourced from vecteezy.com (Matt Cole)



Summary of Worked Examples using Hypothetical Data

Case Study 1

Illegal
Reporting Violations Transshipment Improper Landing
(R) m (G
[BegtaitariaX | [ Fetiasdterar | I Gatdottoase b, |
| 1 | 1 | |
Investment Ui ' R | e :
(0] | | I | |
| I | | 1 |
Eoraaaal S | | A |
P uc1 RC1 TC2
©
e up1 RD1 D2
@)

OVERALL: All three detection indicators show only low incidences of IUU fishing, however, further investment is
needed to improve coverage for the reporting indicator and improve the quality of coverage for the
transshipment indicator.

Case Study 2
Reporting Violations
R)
[ et e, |
] 1
1
Investment b G
[0) !
| 1
[ZE— |
Coverage RC1
©
Detection
©

NI1

NC1

ND1

lilegal
Transshipment Improper Landing
m w
| V=cavetann] Pl A |
) I | 1
I | | 1
b | |
I ! | 1
S {geogeie )
TC2
TD2

Case Study 3
Reporting Vielations =85 1007 Improper Landing
m (3]
j == | Beadioii 2y | | Bl |
| I ] | 1 1
emert || UI1,U12 ; : NI ! V|| .
| | ] I ] 1
SPESTROSNE Bl L]
ucl, Lc1,
- uc2 HEL Lc2
) uD1, ND1, LD1,
e uD3 ND2 LD2

OVERALL: Detection indicators do not indicate a substantial risk of IUU fishing from unlicensed fishing (U) or
discarding (N), but there is a moderate level of concern from one of the two indicators interpreted
under improper landing (L), For this case study coverage is reasonably good, but unknowns remain,
therefore more investment is needed.

OVERALL: Under-reporting of target species was detected but better understanding of this risk requiresimproved
observer coverage which would also assist with monitoring non-compliances related to bycatch.
Transshipment coverage is high but requires quality improvements to distinguish between real and

suspected IUU fishing risks.

Case Study 4
lllegal
Reporting Violations Transshipment Improper Landing
(R) m L
Jomsm— | Smeloatockar ) | | Peoaraa: |
| 1 | ! | |
Investment ! ! 3 L ! ] LI2 ;
[0} ! i i ! ' { 1
| ! 1 | 1 |
(| A reaad
Coverage NC2 LC1
©
Detection uD1 ND2
)

OVERALL: Over-catch of one high-value species was detected through landings monitoring (L), and despite low
coverage a potential threat from unlicensed fishing (U) was also indicated. Both of these indicators
require further investment, whereas the indicator for violation of protected area and season regulations

(N) shows no issues.



Hypothetical Results in a Dashboard Format

EEZ ENCROACHMENT - EEZ ENCROACHMENT -
COVERAGE INVESTMENT

EEZ ENCROACHMENT -
DETECTION

Incidents per Vessel Day

Percent under-reported
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Year
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Exercise: If after three years of quarterly monitoring you observed the following combinations of trends in
detection, coverage and investment indicators, how would you interpret the IUU fishing situation in your fishery?

Indicator Interpretation

U
]
=
]

N I

) {1
=> {1
i) =
i i
{4 i

o

=



Polling

i> Round 3 — Who will quantify IUU fishing and how
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M Mentimeter

Which of the following groups do you
think should have a primary role in
quantifying IUU fishing?

National decision-makers

&

National officers

2

Scientists/academics

&

=

Strongly disagree Strongly agree
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Which of the following would limit, or have limited, your ability
to make an estimate of IUU fishing:
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Lack of data No appropriate No agreement oninputs Lack of time or budget
methodology
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