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Overview of this Presentation

• Poll 1 – Perception of Trends in IUU Fishing

• Overview of FAO’s work on IUU Fishing

• IUU Fishing Estimation Methods

• Poll 2 – The Importance of Quantification

• IUU Fishing Indicator Methods

• Poll 3 – Reflections on Methodological Differences

• Q&A



Polling

Round 1 – Perceptions of IUU fishing

Round 2 – Objectives of IUU fishing quantification

Round 3 – Who will quantify IUU fishing and how









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 IUU Important?

• IUU fishing undermines effective fisheries management and therefore 

we need to combat it → 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

Volume 1
Principles and Approaches

Volume 2 
Practical Guide

Volume 3 
Catalogue of Examples



Volume 1 – Principles and Approaches

• Provides some analysis of the 
definition of IUU

• Explains how to define the 
scope of the estimate
• By fisheries/sectors

• By species

• By area/region

• By timeframe

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



Volume 1 – Principles and Approaches

• 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

• False documentation

• Area/species/gear/transport

• Legal non-reporting

• Improper reporting

• Risk identification & assessment

• Identify distinct risks

• Assess their relative importance



Volume 2 – Practical Guide

• Flowchart of steps for “project 
managing” an IUU fishing estimate
• Planning

• Execution

• Presentation



Volume 2 – Practical Guide
Planning

Execution

Presentation



Volume 2 – Practical Guide

• Table of potential data types and 
their strengths and weaknesses
• VMS

• logbook

• observer

• landings

• satellites

• stock assessments

• trade records

• expert opinion surveys



Volume 2 – Practical Guide

• Use a combination of methods 
(triangulation)

• Account for uncertainty

• Methods characterized as either:

• Bottom up

• Top down



Volume 3 – Catalog 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



Example “Recipe Card”



Example “Recipe Card”



Example “Recipe Card”



Example “Recipe Card”



Two Types of Classification
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Classification by Study Approach

Total Catch Partitioned into IUU/not IUU

Sum Individual IUU events to a Total 

Amount

Estimate “True” Catches for Vessels or 

Fleets

Total Catch Minus Reported Catch

Determine Relative Amounts of, or Trends 

in, IUU

Bremner et al. (2009) (1)

Johnson et al. (2017) (3)

Wernerheim & Haedrich (2007) (1)

Hentati-Sundberg et al.  (2014) (1)

Oliveros-Ramos et al. (2019) (3)

Lack & Sant (2001) (2)

Restrepo (2004) (2)

Clarke et al. (2006) (2)

Clarke et al. (2009) (2)
Payne et al. (2005) (1)

Plagányi et al. (2011) (1)

Pitcher et al. (2002) (4)

Pramod et al. (2014, 2019) (4)

BOBLME (2015) (3,4)

Pauly & Zeller (2016) (3.4)

Agnew et al. (2009) (4)

Wilcox et al. (2021) (4)

Donlan et al. (2020) (4)

Williamson et al. (2014) (3)

Lewis (2015) (4)

MRAG-FFA (2021) (3)

FAO (2015) (3)

Doumbouya et al. (2017)(3)

Oozeki et al. (2018) (3)

Park et al. (2020) (3)

START

Which of 

the following 

approaches 

most closely 

resembles 

those of 

your study?



Two Types of Classification
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Classification by Data Availability

Fishery Models

Commercial Sources

START

Given the available 
information which 
of the following is 

likely to provide the 
strongest signal of 

the IUU you wish to 
estimate?

Operational Data

Expert judgement, 
comparisons to catch 

compilations or 
stakeholder surveys

DATA
GROUP

1

2

3

4



Classification by Data Availability

Satellite-based Data

Aerial Photography

Vessel Lists/Fleet Size

Park et al. (2020)

Oozeki et al. (2018)

Oliveros-Ramos et al. 
(2019)

MCS Data

Johnson et al. 
(2017)

Doumbouya et al. (2017)

Operational Data

MRAG FFA (2021)

FAO (2015)

Logbook or Landings 
Data

Pauly & Zeller (2016)

Also used expert 
judgement and 

simulation 
(Group 4)

Also surveyed 
fishers (Group 4)

3

Control site 
comparisons

Williamson et al. (2014)

Also used expert 
judgement (Group 4)

Also used expert 
judgement (Group 4)

Also used expert 
judgement (Group 4)



Volume 3 – Catalog of Examples

• 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

Round 1 – Perceptions of IUU fishing

Round 2 – Objectives of IUU fishing quantification

Round 3 – Who will quantify IUU fishing and how









A different approach

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

• Is there a quicker and simpler way to try to assess 
whether IUU fishing is getting better or worse? 

• 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 
amount of IUU fishing (quantity or value)

Aim to measure several different signals of 
whether things are getting better or worse

Graphic:  vecteezy.com 



Estimates versus Indicators



Review of Crime and Drug Indicators

• 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

• 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.)

• These systems often use citizen surveys to estimate the “true” crime 
and crime reporting rates (this obviously will not work in a fisheries 
setting)

• Criminal justice system indicators often use ratios (detections per unit 
of surveillance effort)

Findings





Rates, Trends and Ratios

Example:

Unobserved 
trans-
shipments



Review of Crime and Drug Indicators (cont.)

• These systems often use citizen surveys to estimate the “true” crime 
and crime reporting rates (this obviously will not work in a fisheries 
setting)

• Criminal justice system indicators often use ratios (detections per unit 
of surveillance effort)

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

• Some systems establish a hierarchy of importance so that not all 
indicators need to be calculated each time







Universal IUU Fishing Indicator Framework



Universal IUU Fishing Indicator Framework

Detection metrics measure whether the incidence of detected 
(potential) IUU fishing is increasing or decreasing



Universal IUU Fishing Indicator Framework

Coverage metrics quantify the proportion of the total amount of 
fishing activities that the detection metric derives from

 



Universal IUU Fishing Indicator Framework

Investment metrics account for resource inputs or qualitative 
improvements to MCS systems 



Universal IUU Fishing Indicator Framework





















Indicator Structure

Detections

Detection Indicators
 (ratios)

Potential Detections Investment

Investment indicators 
(quantities)

Coverage

Coverage indicators 
(ratios)

Entire Fishery

Positive 
direction of 

change: Detections 
shrink

Coverage 
expands

Investments
 increase

Coverage



Indicator Example #1 - Bycatch

Detections

Detection Indicator = 

Potential Detections

Coverage

Entire Fishery
Investment

Coverage indicator = Investment indicator =

# of obs trips 
With BYC NCs → # of obs trips

# of obs trips→
Total # of 
trips→ # of active obs    →

9 
observers

3 trips

30 trips

0.10 0.20 9 observers

30 trips

150 trips



Indicator Example #2 – Boarding and Inspection

Detections

Detection Indicator = 

Potential Detections

Coverage

Entire Fishery
Investment

Coverage indicator = Investment indicator =

$65,0004 NCs

12 B&I

0.30 0.22 $65,000

10 vessels

45 vessels

# of B&I 
with NCs →

# of  vessels 
with B&I  →

Total # of B&I →
Total # 
of vessels→

Total  
budget 
for B&I→



Specification of Indicators

# inspections 
with NCs

Minor non-compliances observed

Major non-compliances observed

Inspection obstructed
}

• Use hierarchies to track at a more granular level:

• If concerned about data quality issues, increase precision:

# 
inspections 

with NCs

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



Worked Examples in the Guidance Document

1. Distant Water High Seas Squid Fishery

2. Tuna Fishing by Foreign Vessel in Coastal 
State Fishing Grounds

3. Domestic Commercial Trawl Fishery for 
Mackerel

4. Domestic Invertebrate Dive Fishery

Design sourced from vecteezy.com  (Matt Cole)



Summary of Worked Examples using Hypothetical Data



Hypothetical Results in a Dashboard Format

   

   

   

   

 



Indicator Interpretation

Detection Coverage Investment Possible Interpretation

1. ⇩ ⇧ ⇧
‘PROMISING’:  Detected IUU fishing rate lower, coverage 

increased and investment up

2. ⇧ ⇩ ⇩
‘DANGEROUS’:  Detected IUU fishing rate rising, coverage 

reduced and investment down

3. ⇨ ⇩ ⇧
‘LUCKY’: No evidence for higher rates of IUU fishing, 

coverage declines because investment, though increased, is 

not keeping pace

4. ⇧ ⇨ ⇨
‘CONCERNING’:  Detected IUU fishing rates are increasing 

(possibly suggesting control is insufficient) while investment 

is keeping pace and coverage is stable 

5. ⇧ ⇧ ⇧
‘INTENSIFYING’: Detected IUU fishing rates become higher 

even though there is improved coverage and increased 

investment (perhaps because MCS becomes more effective 

per unit of input or alternatively because it is still not strong 

enough)

6. ⇩ ⇧ ⇨
‘GOOD’:  Less IUU fishing is detected and coverage is 

increasing (due to greater efficiency or a shrinking fishery) 

with investment stable  

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?  



Polling

Round 1 – Perceptions of IUU fishing

Round 2 – Objectives of IUU fishing quantification

Round 3 – Who will quantify IUU fishing and how



References and further reading

Volume 1
Principles and Approaches

Volume 2
Practical Guide

Volume 3
Catalogue of Examples

Volume 4
Indicators of Performance
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