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Executive Summary

The FAO observed that illegal, unreported, and unregulated (IUU) fishing represents ‘one of the 
greatest threats to marine ecosystems and undermines national and regional efforts to achieve sustain-
able fisheries.’ (FAO, 2021). And yet, sustainable fisheries are not just a pipe-dream. Renowned 
fisheries scientist Ray Hilborn (and his colleagues) recently reported that ‘The efforts of the 
thousands of managers, scientists, fishers, and nongovernmental organization workers have resulted 
in significantly improved statuses of fisheries in much of the developed world, and increasingly in the 
developing world…. The major challenge now is to bring fisheries science methods and sustainability 
to fisheries that remain largely unassessed and unmanaged.’ (Hilborn et al. 2020).

The vast majority of tonnage, and the greatest monetary values are derived from fisheries that 
take place offshore and by large-scale commercial interests, often using state-of-the-art search 
and capture technology. And it is therefore no surprise that IUU fishing in this sector has received 
the most attention. But IUU fishing is also an important issue in small-scale fisheries because, 
at its worst, it undermines fisheries that directly and indirectly support hundreds of thousands of 
livelihoods and diminishes wider food security. And although many of the headlines relating to 
IUU fishing are grabbed by the illegal component, in fact unreported and unregulated fishing are 
arguably more significant and ubiquitous threats to sustainable fisheries management.

The stimulus for this piece of research was the Western Indian Ocean Marine Science Asso-
ciation’s (WIOMSA) objective of improving ‘the understanding and regional awareness of IUU 
fishing occurring in small-scale fisheries, to enhance MPA management in the Western Indian Ocean 
region’, situated in the wider context of capacity-building for improved MPA management 
(WIOMSA Project Proposal to the Alliance, 2021). The concept for such an IUU intervention 
was presented to the Nairobi Convention Science to Policy Platform in March 2021 and con-
tributes to the achievement of the objectives of several projects being executed by the Conven-
tion related to small-scale fisheries management by Contracting Parties. The intervention has 
regional relevance and is a first step in understanding where efforts are required at a regional 
and national level to address IUU in small-scale fisheries. As such the Convention Secretariat 
has been actively involved in the design and review of this work.

The purpose of this Index is therefore to contribute to the following research question: what 
are the characteristics of IUU in small-scale fisheries in the WIO? This initial piece of research 
sought to capture information from those engaged in the delivery of fisheries management 
(fisheries officers, NGOs etc.), rather than from the fishers themselves. 

This Index has two main components. The first component sought to capture attributes of the 
fisheries management context in which IUU fishing may, or may not, be taking place. This 
component included questions on co-management arrangements, access rights and manage-
ment tools. The second component then sought to capture perceptions on IUU in the respective 
fisheries and countries. What are some of the characteristics of Illegal Fishing? Is the expected 
data available or are there aspects of the fisheries that go Unreported? Are fisheries assessments 
taking place and are ecological outcomes positive or are the fisheries largely Unregulated? 

The limits of the Index are recognised, for example as a result of simple differences in linguistic 
interpretation of individual questions, the possibly onerous task of completing the question-
naire across up to four fisheries and other general biases of perception of the world held by 
individuals. These issues notwithstanding, the objective accuracy of this snapshot is otherwise 
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determined by a cadre of professionals (and others formally participating in management) and 
their understanding of the fisheries for which they have a degree of responsibility to manage. 

A significant, and perhaps surprising, finding was the relatively limited consensus amongst the 
respondents in their understanding of the management attributes of the fisheries, as well as for 
the reporting and regulation components of IUU fishing. The understanding of the prevalence 
and nature of illegal fishing was less contentious but there were still significant differences 
between fisheries, as there were differences between the countries themselves. Analysis within 
country by survey location (i.e. by region, province, county etc.) revealed some geographical 
differences across fishery attributes and in IUU prevalence by fishery.

Recommendations
Fisheries Attributes
The fishery attributes component of the Index was designed to gauge the overall vulnerability 
of a fishery to IUU fishing, with a set of attributes selected because of their likely influence on 
this vulnerability. The data from this part of the Index in fact tells us two things; the perceived 
vulnerability, but also that respondents have quite differing perspectives of the attributes them-
selves. In other words, there is typically little agreement on, for example, how many fishing 
gears are illegal, the security of local management rights, or the importance of export markets 
etc. for a given fishery.

Although there are arguments for and against the selection of the particular 22 indicators that 
comprise the fisheries attributes in this Index, the range of responses for a given indicator/
fishery suggests that there is a need for improved communication of the detail of fisheries 
management programmes to fisheries officers (and other local stakeholders). As part of this 
communication initiative, local fisheries officers will be in position to update the ministry 
responsible for fisheries management on the nuances of local management activities, particu-
larly those aspects that are not covered by formal legislation.

As for the issue of the vulnerability itself, a more detailed review of the questions and data 
available from this Index will be instructive and should stimulate discussions amongst fisheries 
managers as to whether the management programmes in place might benefit from modifi-
cation. It is entirely possible that the actual management attributes are a robust set of inter-
ventions and that it is simply the understanding of those attributes by fisheries officers (and 
others) that is incomplete.

Illegal Fishing
For this component, there are at least two main issues to address. Firstly, there is a need to 
explain the within fishery range of perceptions of this prevalence, only some of which are 
accounted for by geographical differences. There is a requirement therefore to determine the 
reality of illegal fishing activities, as opposed to the varying perceptions of it. This is important 
because perceptions, in the absence of objective data, are likely to be influencing the urgency 
and scale of interventions, potentially leading to either poorly directed financial investment 
to reduce the activity or to unsustainable fisheries harvests when the perception is that illegal 
fishing is not an issue. 

Secondly, where illegal fishing is actually a real issue, and there is some consensus amongst 
respondents for a number of fisheries across the four countries, there is the obvious need to 
identify ways in which it can be reduced. It is not necessarily recommended that these two 



13

Perceptions of IUU Fishing in the Small-Scale Fisheries  
of the Western Indian Ocean

issues be addressed at a national level but could be targeted on particularly valuable fisheries or 
in areas of significant prevalence. 

These issues may be addressed in the following ways:

• Communicate Regulations: Undertake fisheries-specific inventories of legislation and 
regulations (local and national) related to what constitutes ‘illegal fishing’. This inventory 
can then act as the basis for a communications initiative to improve the awareness of the 
legislation and regulations across different stakeholder groups including, crucially, fisher-
ies officers themselves;

• Increase Surveillance: Analyse the question-specific (and other) data to target the sur-
veillance of fisheries towards the most productive or valuable fishing grounds to optimise 
the cost-effectiveness of any intervention. However, surveillance can be quickly de-railed 
by porous communications channels (e.g., operational plans are leaked to fishers); and/or,

• Ask Fishers: Obtain a potentially more precise estimate of the scope of illegal fishing by 
surveying fishers themselves and it was always intended that this piece of research would be 
followed up with surveys of fishers. The obvious challenge to this approach is how does one 
obtain accurate (honest) responses to questions that might incriminate the respondents 
or their community? A potential solution may be to be apply randomised response tech-
niques (RRT), an approach proposed by Battista et al. (2018) or the Ballot-Box Method 
(BBM), championed by Bova et al. (2018). 

Unreported & Unregulated Fishing
For these two components, the following recommendations are proposed:

• Similar to the case of Illegal Fishing, the priority is to separate fact from fiction. The prob-
lem is somewhat easier to address for unreported and unregulated elements because they 
can be more or less objectively verified through a detailed compilation of the relevant pro-
gramme plans and regulations for each fishery and mapping these against the responses 
obtained. This report contains evidence that can guide and focus this process. Such an 
approach will also necessarily benefit from a degree of fishery and geographical resolution; 

• Based on the outcomes of such a mapping process, perhaps implemented through indi-
vidual studies that are then validated through workshop-type events, fisheries manage-
ment agencies will be in a better position to then determine how and where they should 
(and can afford to) improve service delivery. In this way reporting and regulation should 
improve and therefore unreported and unregulated fishing diminish.

The application of this Index was never going to produce unequivocal results detailing precise 
levels of IUU fishing in the participating countries. But the results have shed some light on the 
issue and increased the understanding of IUU fishing both in terms of a national perspective 
and in terms of local issues. This knowledge can now be refined and actions taken to further 
this understanding to ensure that the threat of IUU fishing undermining national and regional 
efforts to achieve sustainable fisheries is not realised. 
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1 IUU Fishing in Small Scale Fisheries

‘Illegal, unreported, and unregulated (IUU) fishing remains one of the greatest threats to marine eco-
systems and undermines national and regional efforts to achieve sustainable fisheries.’
(FAO 2001)
1.1 Introduction

The objective of essentially all fisheries policies in the Western Indian Ocean (WIO),  
and indeed globally, is to ensure that fisheries resources are sustainably exploited. This common 
objective was captured by the United Nations as the Sustainable Development Goal (SDG) 
14, which is to ‘Conserve and sustainably use the oceans, seas and marine resources for sustainable 
development’. SDG 14 is as relevant to the WIO as it is elsewhere because marine small-scale 
fisheries (SSF) play a crucial role in supporting the livelihoods and contributing to the food 
security of tens of thousands of households. 

SDG 14 itself comprises 10 specific targets, including SDG 14.4:

‘By 2020, effectively regulate harvesting and end overfishing, illegal, unreported, and unregulated 
fishing and destructive fishing practices and implement science-based management plans, in order to 
restore fish stocks in the shortest time feasible, at least to levels that can produce maximum sustainable 
yield as determined by their biological characteristics’.

However, there is a consensus among resource management agencies, conservationists,  
and resource users across the WIO that IUU fishing in fact remains a significant issue.  
For industrial fisheries, the IUU Index developed by Poseidon (Macfadyen & Hosch, 2021) 
included data for the WIO and the individual countries of the region. But there is relatively 
little published work on IUU fishing in SSF in the region, both in terms of its overall prev-
alence and, more precisely, where the vulnerability of fisheries (and wider marine resource 
conservation) to IUU fishing lies, not to mention on how to combat it. In order to address 
this the Blue Nature Alliance (the Alliance), in partnership with WIOMSA, has initiated 
some research to address the issue. The support to research on IUU fishing provided by the 
Alliance and WIOMSA contributes to their wider programmatic objective of ‘Training and  
professional MPA management certification to boost capacity, while improving the understanding 
and regional awareness of IUU fishing occurring in small-scale fisheries, to enhance MPA manage-
ment in the Western Indian Ocean region’ (WIOMSA Funding Proposal to the Alliance, 2021).  
The concept for such an intervention was presented to the Nairobi Convention Science to 
Policy Platform in March 2021 and contributes to the achievement of the objectives of several 
projects being executed by the Convention related to small-scale fisheries management by 
Contracting Parties. The intervention has regional relevance and is a first step in understanding 
where efforts are required at a regional and national level to address IUU fishing in small-scale 
fisheries. As such the Convention Secretariat has been actively involved in the design and 
review of this work.

One of the initial approaches taken by the partnership to improving the understanding of 
SSF IUU fishing is the application of an IUU Index for Small-scale Fisheries (the Index). 
Although the Index is essentially a bespoke tool, its development was significantly informed 
by the concepts, ideas and approaches of numerous authors, including, inter alia:

• The IUU Fishing Index (Macfadyan & Hosch, 2021); 
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• The International Plan of Action to Prevent, Deter, and Eliminate Illegal, Unreported, 
and Unregulated Fishing (IPOA-IUU) (FAO, 2001); 

• The Fishery Performance Indicators: A Management Tool for Triple Bottom Line Out-
comes (Anderson et al., 2015);

• Working towards MSC certification: A practical guide for fisheries improving to sustain-
ability (MSC, 2016);

• The Voluntary Guidelines on Securing Sustainable Small-Scale Fisheries in the Context 
of Food Security and Poverty Eradication (FAO, 2015a); and,

• Taking stock of the status of the implementation of the Voluntary Guidelines for Secur-
ing Sustainable Small-scale Fisheries: A country-level assessment framework (Courtney 
et al., 2019).

The Index is grounded in many of the key principles of the Ecosystem Approach to Fisheries, 
including aspects related to good governance, the scale of management, participation, cooper-
ation & coordination, and adaptive management.

1.2 Defining IUU fishing in the context of small-scale fisheries

Before describing the Index in more detail, it is useful to start with the generally-accepted defi-
nitions of the component parts of IUU fishing, and, because much of the work on IUU fishing 
has been focused on large-scale, commercial fisheries, some observations on IUU fishing in the 
specific context of small-scale marine fisheries are provided. Although the term ‘IUU’ originates 
from a 1997 CCAMLR1 meeting (Serdy, 2011), the definitions provided here are abbreviated 
versions of the FAO’s IPOA-IUU (FAO, 2001). 

The ‘I’ in IUU refers to illegal fishing. The meaning of this term is largely self-evident, and the 
abridged version of the FAO definition can be stated as:

…fishing that is ‘…conducted by national or foreign vessels in waters under the jurisdiction 
of a State, without the permission of that State, or in contravention of its laws and regula-
tions;‘ (FAO, 2001) [my highlights].

In SSF, the responsibility for illegal fishing ultimately lies with individual fishers or vessel 
skippers. But there are many examples in the WIO where small-scale fishery operations are 
not characterised by a single individual, operating from a small canoe but are small or medium 
enterprises involving waged crew, perhaps multiple vessels, investments in fishing gear, the 
provision of fuel & gear etc. In these cases, responsibility may also lie with business directors 
and investors seeking to maximise their profits. 

In some fisheries in the WIO, local norms permit, or constrain, certain fishing activities, 
regardless of state involvement and national legislation. The capture of such local, de facto and/
or customary laws in definitions of illegal fishing may be valuable, particularly in the context of 
formalised co-management arrangements.

A further observation on illegal fishing is that it is essential to recognise that management 
authorities also have a key role to play, both in ensuring that laws and regulations are properly 
enforced but also that they are as equitable as possible, that they are adequately communicated 
to fishers and that sanctions are proportionate, being sufficient to act as a deterrent without 
being overly punitive. 

1 CCAMLR – Commission for the Conservation of Antarctic Marine Living Resources
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The second component of IUU, Unreported fishing, is defined by FAO as:

‘…fishing activities which have not been reported, or have been misreported, to the relevant 
national authority, in contravention of national laws and regulations…’ (FAO, 2001).  
[my highlights]

Serdy (2011) suggested that ‘unreported fishing’ can be considered as fishing that would oth-
erwise be legal if it had been reported. In the context of marine SSF, the legal obligations to 
report fishing activities are usually quite different from those faced by larger industrial/commer-
cial fishing operations, whether domestic or foreign-flagged. 

For example, larger commercial vessels tend to operate under relatively strict licencing regimes, 
often including a legal obligation to report daily on their position, fishing activity and their 
catches to a relevant national and/or regional MCS organisation. 

In SSF, on the other hand, it is usually the State (and/or mandated partner organisations) 
that leads efforts to ensure fishing is adequately reported. Fisheries agencies usually operate 
some sort of catch & effort data sampling programme as well as, ideally, collecting data on 
the size and nature of the SSF fleet (vessels/fishers/gears), trade & markets in fish, data on 
the population biology of the main species and environmental parameters. While fishers are 
usually obliged to cooperate with such programmes, they are rarely required to take a proactive 
role in completing and submitting catch records (in fact, this is rarely an optimal solution).  
The implication is that an evaluation of the extent of unreported fishing in the wider context of 
SSF IUU should focus on the efficacy of the fisheries data collection programme rather than 
look at the rate of compliance by individual fishers/vessels.

There is an important caveat to this however, and that is when the catch from illegal fishing is 
concerned and the catch may be concealed from the sampling programme or its origin mis-
represented. Occasional illegal catches are unlikely to be problematic but if there is systematic 
illegal fishing, the catch that remains ‘unaccounted for’ (FAO, 2018), there will be problems with 
understanding stock status, given that the reported catch will not be a true representative of the 
fishery. The likely result is misguided fisheries management interventions, and an undermining 
any tax or other revenue collection programmes.

And finally, the FAO defines Unregulated fishing as:

‘…in areas or for fish stocks in relation to which there are no applicable conservation or man-
agement measures and where such fishing activities are conducted in a manner inconsistent 
with State responsibilities for the conservation of living marine resources under interna-
tional law’ (FAO, 2001).

For both large-scale and small-scale fisheries, this component of IUU largely focuses firmly on 
the relevant management authorities. In terms of SSF, a state’s responsibilities would derive, 
in the first place, from obligations defined in the relevant national fisheries policy and subse-
quently its obligations from being a party to, or signatory of, international agreements or initi-
atives such as the United Nations Convention on the Law of the Sea (UNCLOS), SG14 itself, 
the Code of Conduct for Responsible Fisheries (FAO, 2011) and the Voluntary Guidelines 
for Securing Sustainable Small-Scale Fisheries in the Context of Food Security and Poverty 
Eradication (FAO, 2015a).

A typical suite of SSF management measures would include, inter alia, the prohibition of 
destructive fishing methods (e.g., blast-fishing, poison etc.), minimum size limits, mesh size 
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restrictions and the requirement to register for a fishing license. A more comprehensive set 
of regulations might include the restriction, or even prohibition, of fishing itself through 
the application of temporary or permanent closures of fishing grounds, such as marine pro-
tected areas (MPAs) or conservation zones within locally managed marine areas (LMMAs). 
Tsamenyi et al. (2015) provided a useful analysis and argued that unregulated fishing should 
be considered a case of governance failure.

A simplified model of the interaction between small-scale fisheries and the concept of IUU  
is presented in Figure 1. The SFF IUU Index seeks to assess the characteristics of this model 
in the target fisheries. 

Legal,  
Reported & 
Regulated 

fishing

Legal but 
Unreported 

fishing

Legal but 
Unregulated 

fishing

Illegal 
fishing

State and/or local 
management, and 
fishers’ reponsibility

State and/or local 
management 
reponsibility

State and/or local 
management 
reponsibility

The reponsibility  
of the fishers/ 

investors

A simplified SSF Domain
(e.g.  a fishery, a fishing zone,  
country, region etc.)

Figure 1.
A simple rep-
resentation of 
the potential 
relationships 
between SSF 
and IUU fishing
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2 The SSF IUU Index

2.1 Principles of Index Design

The approach to the design of the Index was guided by the FAO recommendations for IUU 
assessments (FAO, 2018). These recommendations are bulleted below, along with a short 
description of how each recommendation was addressed during the development of this Index:

• Clear objectives: The objective of the SSF IUU Index derives from the WIOMSA pro-
grammatic objective (previously stated) that included the sub-objective of ’…improving 
the understanding and regional awareness of IUU fishing occurring in small-scale fisheries...’. 
This objective was reiterated in a submission to the Nairobi Convention by WIOMSA,  
in partnership with the Alliance (Roberts & McGrath, 2021);

• Clear scope: The contents of this Index encompass all three elements of IUU fishing, 
looking at illegal fishing, but also (un)reporting and (un)regulation, and in doing so it 
will provide a situational analysis of IUU fishing in marine SSF. The Index also included 
metrics on fishery attributes that are proposed as playing a role in determining the vulner-
ability of a fishery to IUU fishing.

• In terms of geographical scope, the Index was deployed in Kenya, Madagascar, Mozam-
bique, and Tanzania and in four small-scale fisheries: Octopus, Small Pelagics, Mixed 
Reef Species, and Shrimp (although not all study sites included all these fisheries);

• Clear, reproducible methodology: The Index is semi-quantitative and, given the lim-
ited resources available for the work, it was not designed to yield a large, statistically 
robust sample of perceptions across all the stakeholders, the precise frequency of IUU 
fishing events nor to determine cause-effect relationships between factors. But it has been 
designed as a discrete set of indicators and metrics to be applied (to the extent possible) 
in the same way across every country in which it is deployed. Data were entered into  
a series of spreadsheets designed for this purpose and guidance on the methodology was 
produced;

• Use of multiple data sources: The Index was populated with data from a range of interloc-
utors. These interlocutors were identified by national consultants and included, inter alia, 
representatives of fisheries management agencies (at various levels within the administra-
tive structure: local, regional/provincial etc.) and NGOs. At this stage the perspectives of 
fishers themselves were not included but their perspectives are intended to be captured in 
later work; 

• Mechanisms to account for uncertainty: Following the approach of Anderson et al. 
(2015), the Index included a Confidence Rating (A-C), allowing the respondent to rate 
their own confidence in the responses they provided.

2.2 Structure of the Index

The SSF Index comprises the following two elements:

1. National Vulnerability Context Factors: Six indicators reflecting governance and mac-
ro-economics and which in simple terms establish the wider context in which fisheries, 
and their management, operate. 
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2. Fishery-level IUU Vulnerability & IUU Prevalence: This Index is comprised of a suite of 
23 indicators of the vulnerability of a fishery to IUU fishing and 21 indicators of the per-
ceived prevalence of IUU fishing. Again, scoring is guided by the provision of 5 discrete bins, 
although a sub-set of the questions, relating to Reporting and Regulation, have an addi-
tional sixth choice of zero equating to situations where there is no relevant option to select.  
For example, observations on the effectiveness of monitoring activities, data collection 
etc. would require a score of zero when such activities are not within the programme of 
the fishery management agency. No assessment can be made of its effectiveness because 
it does not take place. An overview of the indicators is presented in Figure 2. Through-
out this report the measures of the two elements of Unreported and Unregulated are not 
discussed as the extent of ‘unreporting’ or the degree of ‘unregulation’ but of ‘reporting 
effectiveness’ and ‘regulatory effectiveness’. Illegal fishing is simply discussed in terms of 
its ‘prevalence’.

Figure 2.  
The SSF IUU 
Indicators Fishery Vulnerability indicators

IUU Prevalence
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1. Local Indicators: Illegal Fishing Activities
Illegal Landings; Closure Contraventions; Size-limit Contraventions; Licensed vs Unlicensed;

Use of Illegal Gears; Levy/Tax Avoidance; Numbers of Arrests

Catch/Effort Data; Life-History Data;  
Envinromental Data; Market/Processing Data; 
Licence Lists; Frame Surveys;  
Annual Statistics Reports

Fisheries Assessments; Evidence-based Management;  
Stock Status Trend; Selectivity; Critical Habitat 
Status; Surveillance Delivery; Rates of Prosecution

2. Fisheriy-level Indicators:  
Reporting Effectiveness

3. Fisheriy-level Indicators:  
Regulatory Effectiveness
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3 Implementation in East Africa

The implementation of the assessment was managed by WIOMSA. The relevant ministry 
responsible for fisheries management was approached in four coastal countries: Kenya, Mad-
agascar, Mozambique, and Tanzania. Access and permissions were negotiated by WIOMSA 
and the relevant authorities. The national lead consultants were as follows: 

Country Lead Consultant Institution

Kenya Dr Bernerd Fulanda Pwani University

Madagascar Dr Harimandimby Rasolonjatovo Ministry of Fishery and Blue Economy

Mozambique Mr Rui Jorge Mutombene Mozambique Oceanographic Institute (InOM)

Tanzania Mr Joseph Luomba Tanzania Fisheries Research Institute (TAFIRI)

Selection of sites and respondents was undertaken by national consultants. Respondents 
ranged from local-level to national-level but the objective of this first deployment of the Index 
was primarily to capture the perspectives of individuals formally participating in fisheries man-
agement at the local-level and the majority were therefore fisheries officers, fisher council/
committee chairs. The sites visited by the consultant(s) in each country are provided in the 
respective country sections of Chapter 5. The Index questionnaires were largely completed 
during meetings facilitated by the national consultants.

4 Data Analysis

The Index can be interrogated at a number of levels, looking at the responses to specific indi-
cators through to combining multiple metrics into what are termed dimensions and components 
for a broader perspective. 

The majority of data on perceptions (by fishery, country etc.) are presented as heatmaps,  
a method of visualisation that allows the representation of multiple datasets in a much more 
efficient and concise manner than is possible using multiple graphs. The reading of the heat-
maps is relatively straightforward - the darker the shade of a response option (for a given 
indicator), the higher the proportion of responses recorded for that response option, with a leg-
end-bar providing a scale to these proportions.

The Index elicits responses that are ordinal in nature and therefore to assess any significance 
between fisheries, locations, or countries the non-parametric Kruskal-Wallis test was utilised. 
In order to determine the source of any differences indicated by the initial Kruskal-Wallis test, 
the post-hoc Dunn Test (with the Benjamini-Hochberg correction, R library FSA package) 
was used. In situations where there were only two independent samples (such as with the 
octopus fishery in Madagascar, for which data was only available for two of the three regions 
surveyed), the Wilcoxon rank sum test was applied in place of Kruskal-Wallis. Arithmetic 
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means were calculated for IUU fishing dimensions, where data from individual indicators were 
aggregated to provide an indicative performance statistic. The test statistic is reported in the 
text, along with the degree of significance, defined as:

* = p-value < 0.05 

** = p-value < 0.01 

*** = p-value < 0.001 

The level of consensus or dispersion of responses amongst participants for a particular indicator 
or dimension of indicators was calculated using Van der Eijk’s (2001) measure of Agreement 
‘A’ (R library agrmt; Ruedin, 2013). The measure ‘A’ ranges from -1 to +1, where -1 indicates a 
polarisation of responses to either end of the scale (e.g., 50% chose a score of 1 and 50% a score 
of 5). An agreement of 1 indicates full agreement amongst respondents for one particular score 
(e.g., 100% of respondents selected a score of 3, or 5 etc.). A measure of 0 indicates that each 
category/score was selected by an equal number of respondents, a perfect dispersion (e.g., each 
scale score of 1-5 was selected by 20% of respondents).

The Confidence Rating (A to C) was analysed as a continuous variable (converted to 3-1).  
The Confidence Rating was not used as a weighting factor as such because a lower or higher 
confidence in a response does not imply that the status of any particular indicator can be 
up-graded or down-graded; lower confidence in the assessment of the prevalence of illegal  
fishing does not imply an actual change in the prevalence of illegal fishing relative to a response 
made with high confidence. No other weightings were placed on the data because of the 
absence of any particularly strong objective criteria by which to do so.
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5 Results

5.1 The Governance Context

Neither the management of fisheries nor the decision-making of fishers takes place isolated 
from the prevailing governance situation, therefore the national context is important to con-
sider in thinking about SSF IUU fishing. Data from the World Bank’s Worldwide Governance 
Indicators (WGI2) was obtained for a number of governance indicators of the countries partic-
ipating in the IUU Index survey and collated into (global) quintiles to establish a relative score 
of 1-5, where 5 represents the best performance. These data are presented in Figure 3. In all 
cases, participating countries are at or below the mean WIO scores for the selected indicators.

NB: The mean score for the WIO includes the participating target countries, plus South Africa, 
Seychelles, Comoros, and Mauritius.

5.2 A Regional Overview of Perceptions on Illegal Fishing

Figure 4, Figure 5, Figure 6 and Figure 7 provide a regional overview of the results relating 
to illegal fishing only, arguably the headline component of the three elements of IUU fishing. 
There are eight indicators covering illegal fishing in this Index covering contraventions of area 
closures, size-limits, gear restrictions etc. (as described in Figure 2), so condensing these eight 
into a single metric of illegal fishing obviously has its drawbacks in terms of loss of detail but it 
does provide, through this first analysis, a big-picture overview of the data from each country.

2  info.worldbank.org/governance/wgi

Figure 3: WGI data for participating countries (and WIO mean).

Figure 3. 
WGI data for 
participating 
countries (and 
WIO mean).
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The percentage figure is superimposed onto the cell/Index score selected by the highest num-
ber of respondents. The small octopus, small pelagics etc. icons associated with each heatmap 
are intended to provide instant recognition as to which fishery a heatmap relates to. The results 
presented in this first, national-level, overview immediately draw attention to a key feature of 
the entire data, which is the large variation in responses observed across the participants - that 
is to say there tended to be very little consensus in their perceptions of the status of IUU fish-
ing in their respective countries.

Octopus Fishery 
For the octopus fishery (Figure 4), the weakest overall performance was reported by partici-
pants from Mozambique, whose responses were dominated by the ‘no regulations’ option, which 
was selected by 45% of the respondents.

Respondents from Madagascar, on the other hand, indicated a generally positive perception 
regarding illegal fishing in the octopus fishery, with 22% of participants selecting a score of 2 
(i.e. suggesting only limited illegal fishing practices or activity). Although, again, some partic-
ipants (13%) believed no regulations are in place for this fishery.

Small pelagic Fishery
For the small pelagic fishery (Figure 5) Mozambique respondents perceived that there are 
important levels of contravention by fishers or that no regulations exist. Tanzania, on the other 
hand, had a rather complex set of results, with 28% of respondent perceiving that situation 
regarding illegal fishing of small pelagics positively but with 26% taking a more negative 
position. Results from Kenya show 32% of respondents scoring negatively (4) and with more 
agreement or consensus around that figure than was case for Tanzania, for example. There were 
no specific data reported for the small pelagic fishery in Madagascar, as it is perceived as being 
a component of a general mixed reef-fishery (H. Rasolonjatovo 2022, personal communica-
tion, 11 April).

Shrimp Fishery (small-scale)
The results for the shrimp fishery are presented in Figure 6. Mozambique once again displays 
a negatively-skewed distribution, while data from both Madagascar and Tanzania indicate a 
more positive set of perceptions of the prevalence of illegal fishing.

Mixed reef Fishery
The mixed reef fishery data for Mozambique and Madagascar indicate very little consensus 
around any particular perception of illegal fishing (as supported by the statistics in Figure 7). 
Tanzania data coalesce around a mid-level score and Kenya towards a rather more negative 
take on the situation.

Table 1 presents a statistical interpretation of the heatmap data in the form of a statistic of 
within-country/fishery agreement (Van der Eijk’s A) amongst participants on the prevalence 
of illegal fishing activity. The level of agreement amongst the participants from Tanzania, for 
example, was highest for the octopus fishery (A = 0.28) but lowest for the small pelagic fishery 
(A = 0.06).
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Country
Agreement amongst respondents

Octopus Small pelagics Shrimp Mixed reef

Tanzania 0.28 0.06 0.26 0.21
Madagascar 0.08 n/a - 0.03 - 0.01
Kenya 0.08 0.14 0.12 0.14
Mozambique 0.39 0.20 0.23 0.06

Figure 4. 
Distribution of 
Reponses on 
Illegal Fishing, 
by country,  
for the Octopus 
Fishery

Figure 5.
Distribution of 
Reponses on 
Illegal Fishing, 
by country,  
for the Small 
pelagic Fishery

Table 1.
Level of agree-
ment (A) on the 
prevalence of 
Illegal Fishing 
by Country & 
Fishery
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Figure 6. 
Distribution  
of Reponses on 
Illegal Fishing, 
by country,  
for the Shrimp 
Fishery

Figure 7.
Distribution  
of Reponses on 
Illegal Fishing, 
by country,  
for the Reef 
Fishery
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5.3 Kenya
5.3.1 Results
5.3.1.1 Summary Statistics
A total of 43 individuals participated in the survey in Kenya. The Kenyan consultant selected 
the survey locations (Figure 8) from across all five of the coastal counties of Kenya (Kwale, 
Mombasa, Kilifi, Tana River and Lamu). The national consultant also drew up a list of partic-
ipants, from across government and civil society (Table 2). 

However, due to logistical difficulties (i.e. the proposed respondents were not in fact available 
at the required time and place), the planned scope of participation was not achieved, with civil 
society being relatively poorly represented.

County Category N

Kilifi
Civil Society 2
Government 11

Kwale Government 18

Lamu
Civil Society 4
Government 2

Mombasa Government 4
Tana River Government 2

Total = 43

Table 2. 
Breakdown 
of respondent 
numbers and 
role in fisheries 
management – 
Kenya

Figure 8. 
Counties  
& Sites  
Surveyed – 
Kenya
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An important observation on the data from Kenya was that there were no significant differ-
ences (using the Kruskal-Wallis rank sum test) between the responses for the different fisheries 
for 18 of the 43 respondents. In other words, these 18 respondents scored the four fisheries 
quasi-identically, both for the management attribute indicators and for the IUU fishing indi-
cators. This scenario was not observed with any respondents from the other three participating 
countries. Nevertheless, the data from these 18 Kenyan respondents was retained in the anal-
ysis at the recommendation of the national consultant.

Table 3 provides details on the numbers of completed questionnaires for each county surveyed 
in Kenya and the number of questionnaires completed per fishery-type.

County Fishery N County Fishery N

Kilifi

Octopus 13

Mombasa

Octopus 4
Reef 13 Reef 4
Shrimp 13 Shrimp 4
Small pelagic 13 Small pelagic 4

Kwale

Octopus 18

Tana River

Octopus 2
Reef 18 Reef 2
Shrimp 17 Shrimp 2
Small pelagic 18 Small pelagic 2

Lamu

Octopus 6
Reef 5
Shrimp 5
Small pelagic 5

Total =  168

5.3.1.2  Fishery Management Attributes
Figure 9, Figure 10, Figure 11, and Figure 12 present heatmaps, by fishery, of the distribution 
of responses (as a proportion of total responses) for each dimension of the Index relating to 
fishery attributes and therefore the potential vulnerability to IUU fishing. 

There are strong similarities in the distributions across fisheries (but see caveat in 5.3.1.  
It is apparent from the four figures that there is generally more consensus around a positive 
perception on indicators related to general fisheries co-management (e.g., Van der Eijk’s measure 
of agreement A = 0.55 for octopus). There was also a degree of consensus around fishery-specific 
co-management (e.g., A = 0.33 for octopus) although the perception was less favourable. Indi-
cators related to access rights yielded little consensus either way (e.g., A = -0.002 for octopus)  
or for management tools (e.g., A = 0.01 for octopus).

Table 3. 
Number of 
completed 
questionnaires 
by county and 
fishery – Kenya
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Figure 9. 
Distribution  
of responses  
by Dimension –  
Small Pelagic  
Fishery Attributes 
– Kenya

Figure 10. 
Distribution  
of responses  
by Dimension – 
Octopus Fishery 
Attributes –  
Kenya
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Figure 11. 
Distribution 
of responses by 
Dimension – 
Shrimp Fishery 
Attributes – 
Kenya

Figure 12. 
Distribution 
of responses by 
Dimension –  
Reef Fishery 
Attributes – 
Kenya
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5.3.1.2.1  Differences between Counties
Comparisons of fishery attributes between counties for each fishery were also undertaken and 
the results are presented in Table 4. County combinations that are not included in the table 
showed no significant differences, while the non-significant (n-s) differences in this table are 
included simply for table lay-out purposes. Differences between sites for dimensions (4 + 5) 
related to co-management vulnerabilities was significant (at the 0.05 level) only for shrimp 
fisheries, with a significant difference observed between Lamu and two other sites (Kilifi and 
Mombasa). Dimension 9 (incentives to fish) showed significant differences between locations for 
all fisheries, with Kilifi the main source of the differences across the fisheries, due to its higher 
median scores. 

 
County Kilifi Nature of Difference

Vulnerability due to Incentives to fish Kwale *** Kilifi > Kwale

 
County Kilifi Kwale Nature of 

Difference

Vulnerability due to Incentives to fish

Kwale *** Kilifi > Kwale

Tana River ** n-s Kilifi > Tana River

Lamu * n-s Kilifi > Lamu

Mombasa n-s * Mombasa > Kwale

 
County Kilifi Kwale Nature of 

Difference

Vulnerability due to Incentives to fish

Kwale *** Kilifi > Kwale

Tana River * n-s Kilifi > Tana River

Lamu * n-s Kilifi > Lamu

Mombasa n-s * Mombasa > Kwale

County Kilifi Mombasa Nature of 
Difference

Vulnerability due to features  
of Co-Management Lamu * * Lamu > Kilifi

Lamu > Mombasa

Vulnerability due to Incentives to fish

Kwale *** n-s Kilifi > Kwale

Lamu ** n-s Kilifi > Lamu

Tana River * n-s Kilifi > Lamu

Table 4. 
Differences  
in Vulnerability 
Responses  
by County – 
Kenya
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Individual Attribute Indicators
Figure 13 breaks down the data for each dimension and looks at the median scores for the 
individual indicators within each dimension of fishery management attributes. These data are 
aggregated by fishery, across all the counties surveyed in Kenya and all respondents. 

Data for dimensions 4 & 5 (combined into aspects of co-management) are presented in Figure 
13 a) and indicates that respondents believe a fairly robust co-management programme is in 
place, perhaps with the exception of the frequency of meetings (an crucial opportunity for com-
munication between community and fisheries agencies), which are reported as being relatively 
infrequent. Overall, however, there was no significant difference between the fisheries across 
the combination of attributes within this combined dimension (Kruskal-Wallis rank sum test 
p-value = 0.396 and see earlier caveat in Section 5.3.1.1). 

Dimension 6 relates to access rights (Figure 13 b) The median scores indicate strong levels of de 
jure control of management and access for all fisheries. The de facto control appears as the weak-
est element of this dimension, indicating where fisheries are managed using customary or nor-
mative controls, with the implication that control is therefore principally determined by formal 
legislation. Security of fishing rights and control of migratory fisher access are robust. There 
was no significant difference between the four fisheries across this dimension (Kruskal-Wallis 
rank sum test p-value = 0.729 and see earlier caveat in Section 5.3.1.1). 

Figure 13 c) presents data on fishery management tools (dimension 7), across seven indicators, 
Again, the medians are very similar with certification, diversity of enforcement techniques, 
the scale of management coordination, the size of fines and the variety of gear control meas-
ures employed in fisheries management in Kenya reducing the vulnerability to IUU fishing.  
The obvious exceptions are for seasonal and long-term closures, for which there was wide 
agreement that these particular management tools were not a significant component of the 
fisheries management arsenal of weapons (a score of 5 corresponds to <5% of fishing grounds 
being subject to closures of some form). There was no significant difference between the four 
fisheries across this dimension (Kruskal-Wallis rank sum test p-value = 0.635 and see earlier 
caveat in Section 5.3.1.1). 

The final element to consider is the incentives to fish (Dim 9), which seeks to capture perspec-
tive on aspects of the market and relative value of local fisheries that might incentivise entry 
to the fishery or to ignore management rules and regulations. Figure 13 d) seems to reflect 
once more the issue of the similarity of responses given by many of the respondents for the 
four fisheries (see earlier caveat in Section 5.3.1.1.) and there was no significant difference 
between the four fisheries across this dimension (Kruskal-Wallis rank sum test p-value = 0.525).  
It is perhaps surprising, for example that the small pelagic fishery shows similar characteristics 
to the octopus and shrimp fisheries.
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Figure 13. 
Interpolated 
Median Scores –  
Fishery  
Management  
Attribute – 
Kenya
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5.3.1.3 Prevalence of IUU Fishing
On the other side of the management equation are three IUU fishing Prevalence components:

• Illegal Fishing (8 indicators);
• Reporting Effectiveness (7 indicators); and, 
• Regulatory Effectiveness (6 indicators).

Figure 14 presents the mean response scores for Kenya (the individual question data are aggre-
gated by dimension). Note the component covering the effectiveness of Regulation contains 
three dimensions, relating to surveillance, ecological outcomes, and management interventions. 

Ideally, illegal fishing would have a low mean score, and the reporting and regulatory dimensions 
high mean scores, to the extreme right-hand side. There is a degree of similarity between the 
fisheries that derives from the uniformity of responses provided across the four fisheries by  
a number of participants (see previous observation in Section 5.3.1.1). 

Regulatory (management) effectiveness tends towards a lower score of the octopus and the shrimp 
fisheries in Kenya, while the reef fishery has the most consistent set of results, between 3 and 4.

Figure 15, Figure 16, Figure 17 and Figure 18 present a series of heatmaps, by fishery and at 
the national-level, of the distribution of responses (by response bin, as a proportion of the total) 
for each of the five dimensions of the Index. The octopus data suggest some degree of consensus 
around a mid-level effectiveness for both regulatory and reporting dimensions of the Index 
whilst illegal fishing tends towards the negative end of the scale.Figure 14. 

Mean Response 
Scores by IUU 
Dimension – 
Kenya
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Figure 15. 
Distribution of 
responses by IUU 
Dimension – 
Octopus Fishery –  
Kenya

Figure 16. 
Distribution 
of responses by 
IUU Dimension 
– Small Pelagic 
Fishery – Kenya
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Figure 17. 
Distribution 
of responses by 
IUU Dimension 
– Reef Fishery –  
Kenya

Figure 18. 
Distribution 
of responses by 
IUU Dimension 
– Shrimp  
Fishery – 
Kenya
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Figure 19 presents data for the three dimensions of IUU fishing. The scoring trajectory for 
illegal fishing is such that a score of 5 represents situations where the indicators are reporting 
the maximum level (in this Index) of illegal fishing. For reporting and regulatory effectiveness, 
a score of 5 is considered optimal. 

Figure 19 a) presents the median perceptions on 7 indicators of illegal fishing (Dimension 10) 
provided by respondents in Kenya. Looking at the figure in more detail, the majority of the 
indicators tend towards the maximum (significant illegal activity) across all fisheries, as indi-
cated by the previous heatmaps. The similarities reported across the fisheries has been ref-
erenced previously (see Section 5.3.1). The percentage of landings made outside of official 
landing sites was reported as being between 5% and 50%, depending on the fishery; while the 
median figure for contraventions of seasonal closures (covering <5% of the fishing grounds) 
was 2, equating to ‘seasonal fishery closures are rarely contravened’. 

However, for the remaining five indicators, the level of nominally illegal activity was rela-
tively high with a median of 4 across all fisheries. The results from the eighth indicator of this 
dimension (‘estimated number of arrests for illegal fishing’) are not presented here but the median 
was 2 (‘25 to 50 arrests per year’) for all fisheries except shrimp, for which the median was  
1 (‘<25 arrests per year’). This indicator can be juxtaposed against the relative abundance of 
illegal activities reported by interlocutors, including the low probability of prosecution (<10%).  
There was no significant difference between the four fisheries across this dimension 
(Kruskal-Wallis rank sum test p-value = 0.604). 

For reporting and regulatory effectiveness, the higher the score, the higher the perceived effec-
tiveness. A score of 5 can indicate a comprehensive reporting system (i.e. no unreported fishing) 
across the fishery, with strong programmes in place to collect data on catch/effort, life-history, 
environmental etc.), or a highly effective regulatory system, in which regular stock assessments 
are performed, evidence-based decision-making is routinely undertaken, ecological outcomes 
are positive or surveillance is comprehensive and well-managed.

Figure 19 b) presents data on perceptions of the reporting effectiveness for Kenya. Statistical 
reporting was scored at the level of ‘fairly comprehensive’, and licences ‘issued to the majority of 
fishers and basic data are available’. Catch-Effort data and data on markets were reported as 
being collected only at major landing sites, which given the logistical difficulties of operating 
along the coast of Kenya is perhaps unsurprising and is not necessarily a particularly seri-
ous weakness as long as the sampling protocols are robust. Relating to this point therefore, 
the frame survey data was reported as median 2, which equates to ‘ad hoc’. Both life-history 
and environmental data was perceived as being similarly ad hoc, rather than being collected 
systematically.

Comparison between sites for Dimension 11 was undertaken for each fishery using the 
Kruskal-Wallis test. There was no significant difference between the survey locations for any 
of the fisheries:

• Octopus p-value = 0.482;

• Small pelagics p-value = 0.787;

• Shrimp p-value = 0.766; and,

• Reef fisheries p-value = 0.798.
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Figure 19 c) presents data on the regulatory effectiveness indicators. Octopus fisheries are not 
associated with significant by-catch (although physical damage to reef ecosystems can result 
when there are high densities of fishers), and in any case is unlikely to be managed as a part of 
any formal regulatory/surveillance system. Reef fisheries are generally multi-species in catch 
composition, so by-catch is not generally considered an issue. In larger, commercial trawl-
er-based shrimp fisheries, by-catch is a management issue where the fin-fish by-catch may 
be discarded but for small-scale fisheries again it is debateable whether this should be viewed 
as a major fisheries management issue, at least it is not viewed as such by the majority of the  
respondents. Critical habitat status was generally perceived as not especially threatened.  
However, the four remaining indicators, on surveillance, stock assessment, evidence-based 
management and over-fishing were all generally negatively perceived by respondents.  
For example, 50-75% of Octopus stocks were perceived as being over-fished and the results 
were not much better for reef and shrimp fisheries. The means for these data include responses 
where the score is zero (indicating situations where there is no legislated requirement for a 
particular management intervention) because this represents a regulatory failure. 

5.3.1.3.1  Differences between Counties
There were no significant differences (at p = 0.05) in IUU dimension scores between counties 
surveyed in Kenya.
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Figure 19. 
Interpolated 
Median IUU 
Scores – Kenya
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5.4 Madagascar
5.4.1 Results
5.4.1.1 Summary Statistics
A total of 33 individuals participated in the survey. The Malagasy consultant selected the 
three regions of Atsimo Andrefana (participant n = 16), Boeny (n = 9) and Sofia (n = 8) 
(Figure 20) in which to conduct the SFF IUU fishing survey, as well as the individuals targeted 
for participation. 

Figure 20. 
Regions  
surveyed – 
Madagascar
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The composition of the respondents in terms of their involvement in fisheries management is 
provided in general terms in Table 5.

Region Category N

Atsimo Adrefana

Civil Society 8
Commercial 2
Fisher Association 1
Government 5

Boeny
Fisher Association 3
Government 6

Sofia
Civil Society 1
Fisher Association 2
Government 5
Total = 33

Due to the characteristics of the fisheries in Madagascar the national consultants team chose 
not to make any specific distinction between the small pelagic and the reef fishery elements (H. 
Rasolonjatovo 2022, personal communication, 11 April). Additionally, there is no substantive 
shrimp fishery in Atsimo Andrefana. Table 6 presents a summary of questionnaire numbers by 
region and fishery.

Region Fishery N

Atsimo Adrefana
Octopus 16
Reef 14

Boeny
Reef 9
Shrimp 9

Sofia
Octopus 8
Reef 8
Shrimp 8

Total = 72

5.4.1.2 Fishery Management Attributes
Figure 21, Figure 22, and Figure 23 present heatmaps, by fishery, of the distribution of responses 
(as a proportion of total responses) for each dimension of the Index relating to fishery attrib-
utes and potential vulnerability to IUU fishing. NB: As previously noted, there are only three 
fisheries reported on in Madagascar because the national consultants grouped reef and small 
pelagic fisheries into one.

Across all the fisheries and dimensions, there was a range of perceptions, with some dimen-
sions eliciting quite polarised interpretations of their characteristics, others a degree of consen-
sus, while the majority of dimensions present a low level of consensus.

Table 5: 
Breakdown 
of respondent 
role in fisheries 
management – 
Madagascar

Table 6. 
Number of 
completed 
questionnaires 
by region  
and fishery – 
Madagascar
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Perceptions of the fisheries co-management and rights of access attributes in the shrimp 
fishery (Figure 21) coalesced around a generally negative score (Van der Eijk’s A = 0.38 and  
A = 0.33 respectively) but was much more polarised towards either the negative and positive 
views when it came to the attributes of the fisheries management tools applied in this fishery 
(scoring A = -0.21). 

There was also some degree of consensus that the octopus fishery (Figure 22) was vulnerable 
to IUU fishing as a result of the co-management arrangements (A = 0.35), although there was 
more of a consensus around a positive perception of the management tools in place (A = 0.10). 
There was a slight polarisation in views on the vulnerability deriving from the fisheries access 
rights for this fishery (A = -0.04) but the majority of the respondent held a negative perception 
on this dimension.

For the reef fishery (Figure 23), there was a degree of consensus towards a negative percep-
tions of management tools and fisheries-specific co-management attributes (A = 0.17 and 0.25 
respectively), while there was no consensus, neither positive or negative, on the effects of the 
wider co-management arrangements in place on the reef fishery’s vulnerability to IUU fishing 
(A = 0.07). 

Across all three fisheries there was polarisation (between -0.18 and -0.22) in perceptions related 
to the effect of incentive to fish on the fishery’s vulnerability to IUU fishing; some respondents 
believing them to reduce venerability, others that they increased vulnerability. 

Figure 21. 
Distribution 
of responses by 
Dimension – 
Shrimp Fishery 
Attributes – 
Madagascar
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Figure 23. 
Distribution 
of responses by 
Dimension –  
Reef Fishery 
Attributes – 
Madagascar

Figure 22. 
Distribution 
of responses 
by Dimension 
– Octopus Fish-
ery Attributes 
– Madagascar
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5.4.1.2.1  Differences between Regions
Comparisons between region for each fishery were also undertaken and the results are pre-
sented in Table 7. Octopus fisheries were surveyed only in the regions of Atsimo-Andrefana 
and Sofia and significant differences were observed across one dimension of fishery attribute 
- vulnerability due to co-management arrangements. 

For the reef fisheries (reported from all three locations) the regions of Atsimo-Andrefana and 
Boeny indicated greater vulnerability to IUU fishing than for the region of Sofia. Significant 
difference between locations was also observed for the same dimension (co-management) in 
the Shrimp fishery, with Boeny reported to have greater vulnerability to IUU fishing than Sofia.

 
Region

Atsimo-
Andrefana

Nature of Difference

IUU Vulnerability due to features 
of Co-Management Sofia *** Sofia > Atsimo-Andrefana

 

Region
Atsimo-
Andrefana

Sofia
Nature of 
Difference

Vulnerability due to features  
of Co-Management

Sofia ** Atsimo-Andrefana >  
Sofia

Boeny n-s ** Boeny > Sofia

Region Sofia Nature of Difference

Vulnerability due to features  
of Co-Management Boeny * Boeny > Sofia

Individual Attribute Indicators
Figure 24 presents the median scores for the individual indicators within each dimension of 
fishery attributes for Madagascar. These data are aggregated by fishery and across all the three 
sampled regions and all respondents. 

Figure 24 a), aspects of co-management (dimensions 4 & 5), suggests that the octopus fishery is 
the strongest performer across all the indicators (it shows the lowest vulnerability) with an 
overall median of 2, compared to the other two fisheries, with a median of 3. This may reflect 
its relative amenability to achieving short-term management success and therefore the amount 
of energy and finance that has been invested by the Government of Madagascar, NGOs and 
development partners over recent years. The management of the shrimp fishery is more chal-
lenging because it takes place across a much larger ecosystem, the population dynamics of the 
species are more complex to understand, and the small-scale fishery is shared with a large-scale 
commercial fishery that faces management challenges of its own. It is apparent therefore that 
as far as the co-management attributes are concerned the performance is relatively poor with 

Table 7:.
Differences  
in Vulnerability 
Responses  
by Region –  
Madagascar
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lower membership of shrimp fishers in CMOs, lower decision-making transparency, lower 
NGO participation etc. There was a significant difference for octopus ~ reef (p = .0023) and 
octopus and shrimp (p = .00007) with the Dunn post hoc test. 

Dimension 6 relates to access rights (Figure 24 b.) and again the median scores allocated to the 
shrimp fishery suggest that it is quite distinct from the octopus and reef fishery, and probably 
for the same reasons previously suggested. In three fisheries the extent of local, normative con-
trol stated here as de facto control is very low, although all three fisheries suggest that legislated 
management (de jure) is relatively comprehensive in scope. Data for the octopus and reef fish-
eries show that management rights (such as those established dina regulations), are perceived 
to be relatively secure, while there is explicit control of migratory access in place. The percep-
tions amongst respondents on the security of any rights in the shrimp fishery is less positive.

Figure 24 c) presents data on fishery management tools (dimension 7), across the seven indica-
tors. Again, the data suggests that octopus fishery is the most consistently positive performer 
across the ensemble of the indicators, although none of the fisheries reported a strong use of 
long-term fishery closures (in any case, these are often more associated with core zones of 
MPAs rather than in open access fishing grounds). The octopus fishery is subject to various 
forms of short-term closure, often highly local, while the shrimp fishery is subject to an annual 
short-term closure Madagascar. 

There are two strongly negative scores; firstly, short-term closed seasons appear to be rarely 
employed in the reef fisheries while fisheries certification for reef and shrimp does not appear 
to be a management option that has been taken up at this stage (or if it has, it is not perceived 
to have been successfully implemented). A universally positive score however was observed for 
the scale of management, where a low score indicates that management structures are in place 
and with some degree of coordination when there are multiple management sub-units.

The final element to consider is the incentive to fish (Figure 24 d) which seeks to capture per-
spective on aspects of the market for, and value of local fisheries that might incentivise fishers 
to ignore management rules and regulations. A low score for any of these 4 indicators suggests 
that the fishery is not significantly integrated into the wider economy and does not present a 
particularly attractive alternative means of employment. Across all fisheries, the data suggest 
that there is little demand for these products from tourism, reflecting the relatively limited 
tourism market more widely in Madagascar. In terms of the importance of the export market 
the interpolated median score for the octopus fishery of 2.55 equates to 5-30% of the product 
being exported, this is intuitively a surprisingly low percentage figure. Fishers active in the 
shrimp fishery appear to do significantly better than an average wage, while margins on what 
exports there are not unexpectedly lucrative compared to the domestic market.
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Figure 24. 
Interpolated 
Median Scores –  
Fishery  
Attributes – 
Madagascar
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5.4.1.3 Prevalence of IUU Fishing 
On the other side of the management equation are three IUU fishing Prevalence components:

• Illegal Fishing (8 indicators);
• Reporting Effectiveness (7 indicators) ; and, 
• Regulatory Effectiveness (6 indicators).

Figure 25 presents the mean response scores for the aggregated data across the dimensions of 
IUU fishing for Madagascar. Note that the Regulatory Effectiveness contains three dimen-
sions, relating to surveillance, ecological outcomes, and management. Ideally, the Prevalence of Ille-
gal Fishing score would be 1 and the reporting and regulation effectiveness would be 5. Overall, 
across the three fisheries, reporting effectiveness is the weaker performer. The indicators for this 
dimension cover aspects of catch & effort data collection, life-history, and environmental data 
as well as administrative data on vessel/fisher numbers, licence registrations etc. The shrimp 
fishery reported the lowest score in this dimension. Fisheries management inputs into the 
shrimp and reef fisheries were perceived as being less effective compared to the octopus fishery.

The shrimp fishery has the most noticeable outliers with the poorest performance for reporting 
and the management element of regulation. The problem with interpreting these means is that 
the data are far from normally distributed, as can be observed in the subsequent heatmaps.

Figure 25. 
Mean Response 
Scores by IUU 
Dimension – 
Madagascar
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Figure 26, Figure 27, and Figure 28 present heatmaps, by fishery, of the distribution of responses 
(as a proportion of total responses) for each dimension of the Index relating to the prevalence 
of IUU fishing. 

For the Octopus fishery (Figure 26), illegal fishing showed a lack of consensus with an A value 
of 0.08 (a quasi-flat distribution across the scoring options), although with a stronger tendency 
towards a positive perception on the issue, i.e. there was relatively limited illegal fishing taking 
place in the Octopus fishery. However, fisheries management showed an overall negative per-
ception of effectiveness, although again without a strong tendency towards consensus (where 
A would be equal to 1) amongst the respondents (A = 0.17). Ecological outcomes indicated a 
weakly polarised perspective between positive and negative perceptions (A = -0.01). Reporting 
effectiveness was viewed a little more positively although again with some degree of consensus 
(A = 0.20) around the positive end of the scoring spectrum. Surveillance showed a small degree 
of consensus amongst participants (A = 0.25) focused on a score of 3.

For the shrimp fishery, there was a positive consensus around a negative perception of the dimen-
sion of fisheries management (A = 0.43) while ecological outcomes and surveillance returned a more 
positive perspective and a degree of consensus (A = 0.37 and A = 0.21 respectively). There was 
also some consensus towards a negative perspective on the effectiveness of reporting (A = 0.21). 
Finally, illegal fishing was perceived more positively, although with a few polarised outliers (A = 
-0.03).

The reef fishery (Figure 23) showed positive perspective on surveillance and ecological outcomes, with 
some consensus amongst participants (A = 0.46 and A = 0.34 respectively). The remaining dimen-
sions showed similar patterns to the other fisheries but with lower levels of consensus (A = ~ 0.0).

Figure 26. 
Distribution 
of responses by 
IUU Dimension  
– Octopus  
Fishery –  
Madagascar



49

Perceptions of IUU Fishing in the Small-Scale Fisheries  
of the Western Indian Ocean

Figure 27. 
Distribution of  
responses by IUU  
Dimension – 
Shrimp Fishery –  
Madagascar

Figure 28. 
Distribution of  
responses by IUU  
Dimension – 
Reef Fishery – 
Madagascar
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5.4.1.3.1  Differences between Regions
Comparisons between region for each fishery were also undertaken and the results are pre-
sented in Table 8. Octopus fisheries were surveyed only in Atsimo-Andrefana and Sofia regions. 
Significant differences were observed across three dimensions of IUU fishing. Reporting and 
regulatory effectiveness (management) were both higher in Atsimo-Andrefana, however,  
ecological outcomes were perceived as being better in Sofia.

For the reef fisheries (reported from all three regions), Boeny Region performed less well than 
both other sites in terms of reporting effectiveness. 

NB: There were no significant difference observed between regions (Boeny and Sofia) for the 
shrimp fishery.

 
Region

Atsimo-
Andrefana Nature of Difference

Reporting Effectiveness Sofia *** Atsimo-Andrefana > Sofia

Regulatory Effectiveness - 
Management Sofia * Atsimo-Andrefana > Sofia

Regulatory Effectiveness - 
Ecological Outcomes Sofia *** Sofia > Atsimo-Andrefana

 

Region
Atsimo-
Andrefana Sofia Nature of Difference

Reporting Effectiveness
Boeny ** n-s Atsimo-Andrefana > Boeny

Boeny n-s ** Sofia > Boeny

Figure 29 presents more details on the data for the three elements of IUU fishing. The scoring 
trajectory for illegal fishing is such that a score of 5 represents situations where the indicators 
are reporting the maximum level (in this Index) of illegal fishing. For reporting and regulatory 
effectiveness a score of 5 is considered optimal. 

Figure 29 a) presents data on 6 indicators of illegal fishing (dimension 10) in the areas surveyed 
in Madagascar. The 7th indicator in this dimension relates to landings made outside of official 
landing sites, which are therefore technically illegal and are likely to negatively impact on 
management activities by affecting the ability to adequately monitor catch & effort and other 
parameters of the fishery. Because there are no official landing sites legislated for in Madagascar, 
this question is not included in the graphs because the majority, although not all, (87%) of the 
responses confirmed this. The practice of landing the catch anyway along the coast is therefore 
not illegal, even if it might be undesirable from a management perspective.

Looking at Figure 29 a) in more detail, all three fisheries present a high score for the indica-
tors related to the probability of prosecution (prosec prob) and unlicenced fishers (unlic fishers). 
What these data indicate is that the prevalence of fishers operating without a licence is high, 
and that the probability of prosecution for illegal fishing is deemed to be very low. However,  

Table 8.
Differences in 
IUU Responses 
by Region – 
Madagascar
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in Madagascar, there are three categories of fishers - small-scale, artisanal, and commercial – 
with the former issued with ‘la carte pêcheur’. It remains to be confirmed whether respondents 
drew a distinction between this administrative document and a ‘fishing licence’, the latter 
being issued to ‘artisanal fishers’. Both reef and shrimp fisheries show relatively high degrees 
of use of illegal fishing gears across the community or the use of illegal gears under situations 
of economic or environmental stress. The contravention of any size limit or contraventions of 
seasonal closure was reported to be particularly under situations of economic or environmental 
stress for the reef and shrimp fisheries. Avoidance of levies or taxes on landings was reported 
to be low to medium for all three fisheries.

For reporting and regulatory effectiveness, the higher the score, the higher the perceived effec-
tiveness. Figure 29 b) presents data on the reporting effectiveness. Across all 3 fisheries, the 
respondents reported a relatively low-level of performance in reporting, captured in the indi-
cators by key words including ad hoc, occasional, irregular, and limited. Given that the second 
of the three elements of the IUU concept is ‘unreported’, these data attest to the challenges 
reported by this study’s respondents in this particular arena of fisheries management in Mad-
agascar. A Kruskall-Wallis rank sum test pointed to a significant difference between the data 
reported across the three fisheries (p-value = 0.003) for this dimension. A post-hoc Dunn test, 
indicated significant differences between:

• Octopus ~ Shrimp (p.adj = 0.0188 *), and 
• Reef and Shrimp fisheries (p.adj = 0.0024 **).

Figure 29 c) presents data on the regulatory effectiveness indicators. Octopus fisheries are 
not associated with significant by-catch (although physical damage to reef ecosystems can 
result when there are high densities of fishers), and reef fisheries are typically multi-species,  
so by-catch is also not generally considered an issue. In commercial shrimp fisheries, using 
trawl nets, by-catch is a problem but for small-scale fisheries again it is arguable whether this 
can be viewed as a major issue, at least it is not viewed as such by the respondents (on average).  
Critical habitat status was generally perceived as not especially threatened. However, the 
four remaining indicators, on surveillance, stock assessment (stock ass’t), evidence-based man-
agement (evidence) and over-fishing were all generally negatively perceived by respondents.  
For octopus, for example, 50-75% of stocks are perceived as being over-fished and the results 
were not much better for reef and shrimp fisheries. 
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Figure 29. 
Interpolated 
Median IUU 
Scores –  
Madagascar
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5.5 Mozambique
5.5.1 Results
5.5.1.1 Summary Statistics
A total of 50 respondents participated in the survey. The Mozambican consultants selected 
four provinces of Inhambane (n = 11), Sofala (n = 11) and Zambezia (n = 11), Nampula (17) 
(Figure 30) in which to conduct the SFF IUU fishing survey. A plan to survey in Cabo Del-
gado Province was cancelled due to the current political instability in that part of Mozambique.

The composition of the respondents, in terms of their involvement in fisheries management,  
is provided in Table 9.

Province Category N

Inhambane
Civil Society 1
Fisher Council 1
Government 9

Sofala Fisher Council 2
Government 10

Zambezia Fisher Council 4
Government 7

Nampula Government 15
Civil Society 2

Total = 50

Figure 30. 
Provinces & 
Sites surveyed – 
Mozambique

Table 9. 
Breakdown 
of respondent 
according to 
their role in  
fisheries  
management –  
Mozambique
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Table 10 presents a summary of questionnaire numbers by province and fishery.

Province Fishery N

Inhambane Reef 11

Sofala
Shrimp 11
Small pelagic 10

Zambezia
Shrimp 9
Small pelagic 10

Nampula
Octopus 7
Shrimp 4
Small pelagic 7

Total = 69

5.5.1.2 Fishery Management Attributes
Figure 31, Figure 32, Figure 33 and Figure 34 present heatmaps, by fishery, of the distribution 
of responses (as a proportion of total responses) for each dimension of the Index relating to fish-
ery attributes and these attributes’ contribution to the vulnerability to IUU fishing taking place. 

The total number of responses for the octopus fishery is low (there were only 7 participants 
who completed the Index for this fishery), and for the majority of the individual scores (1-5) 
the frequencies are therefore only in single figures. With this caveat in mind, reference to  
Figure 31 shows an overall negative tendency to the data for octopus, with the exception of 
the fisheries specific co-management dimension. Van der Eijk’s measure of agreement (A) indi-
cated a relatively significant level of consensus amongst the respondents across the dimensions,  
particularly for fisheries-specific co-management that coalesced around the mid-range of scores 
with A = 0.46, and incentives to fish, which coalesced towards the more vulnerable (A = 0.40).

For the small pelagic fishery (Figure 32), respondents display a consensus towards a negative 
interpretation of access rights (A = 0.34) and fisheries-specific co-management attributes (A = 0.58),  
whereas there is less consensus in their interpretation of fisheries management tools in place  
(A = 0.09) with opinions ranging from less vulnerable to more vulnerable. There is some polar-
isation of views observed for the incentives with an A of -0.19.

The situation for reef fishery was rather different (Figure 34). There is very little consen-
sus about the fishery attributes for this fishery, with opinions encompassing the full range 
of options. The one obvious exception is for the general fisheries co-management attributes,  
for which some consensus (A = 0.68) was observed around a fairly positive perception.

For the shrimp fishery (Figure 33) again the picture is generally negative, with the exception 
perhaps of the management tools in place, where there was a lack of consensus (A = 0.02).

Table 10. 
Breakdown of 
total question-
naires per fishery 
and by province 
in Mozambique
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Figure 31. 
Distribution 
of responses by 
Dimension – 
Octopus Fishery 
Attributes – 
Mozambique

Figure 32. 
Distribution  
of responses  
by Dimension –  
Small Pelagic 
Fishery Attrib-
utes – Mozam-
bique
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Figure 33. 
Distribution 
of responses by 
Dimension – 
Shrimp Fishery 
Attributes – 
Mozambique

Figure 34. 
Distribution 
of responses by 
Dimension – 
Reef Fishery 
Attributes – 
Mozambique
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Figure 35 presents the median scores for the individual indicators within each dimension of 
fishery attributes for Mozambique. These data are aggregated by fishery, across all the prov-
inces and all respondents. 

Data for dimensions 4 & 5 (aspects of co-management) are presented Figure 35 a) and indicates 
a relatively strong performance (lower vulnerability) across all fisheries for the specific attrib-
utes of decision-making transparency and community-participation in co-management. However,  
all fisheries tended towards poorer scores for CMO membership levels, frequency of meetings and 
NGO participation. Overall, however, there was no significant difference between the fisher-
ies across the combination of attributes within this dimension (Kruskal-Wallis rank sum test 
p-value = 0.209). There were, however, significant differences between fisheries for the attrib-
utes of frequency of consultation and NGO participation, with the difference accounted for by 
the higher median vulnerability of the small pelagic and shrimp fisheries:

• Octopus ~ Small pelagics p-adj. = 0.013 (significance *)

• Octopus ~ Shrimp p-adj. = 0.016 (*)

• Reef ~ Shrimp p-adj. = 0.012 (*)

• Reef ~ Small pelagics p-adj. = 0.006 (**)

Dimension 6 relates to access rights (Figure 35 b.). The median scores indicate that respond-
ents reported there to be minimal levels of both de jure and de facto control of access across all 
four fisheries. Security of rights to fish was also reported as weak for small pelagic and shrimp 
fisheries, while control of access to fishing grounds by migratory fishers was robust with the 
exception of the octopus fishery. 

Figure 35 c) presents data on fishery management tools (dimension 7), across seven indicators, 
a score of 5 would indicate a weaker set of management tools in place. The octopus fishery 
was particularly weak in terms of closed seasons, gear-based management, and all fisheries for 
certification initiatives. There are significant differences between the four fisheries across this 
dimension, with octopus and reef fisheries being performing less well than shrimp and small 
pelagics:

• Octopus ~ Shrimp p-adj. = 0.016 (*)

• Reef ~ Shrimp p-adj. = 0.026 (*)

• Reef ~ Small pelagics p-adj. = 0.041 (*)

The final element to consider is the incentives to fish (dimension 9), which seeks to capture per-
spective on aspects of the market for, and value of, local fisheries that might incentivise fishers 
to ignore management rules and regulations. Figure 35 d) shows that small pelagics were rel-
atively less important for tourism, with octopus more important to the export market. Fisher 
wages were reported as being significantly higher than similar, waged labour available locally, 
while the export prices, particularly for octopus were higher than domestic prices. Overall, 
small pelagics were the weakest performer in this dimension albeit with a significant difference 
only between small pelagics and reef fisheries (p-adj. = 0.032 (*).
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Figure 35. 
Interpolated 
Median Scores 
– Fishery 
Attributes – 
Mozambique
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5.5.1.2.1  Differences between Provinces
Comparisons between provinces for each fishery were undertaken only for small pelagic and 
shrimp fisheries; octopus was recorded only from Nampula because it not possible to sample 
Cabo Delgado Province due to insecurity, and reef fisheries only for Inhambane province.  
The results are presented in Table 11. Where significant differences were observed, Sofala 
Province showed higher vulnerability due to the incentives to fish, and northern Nampula was 
more vulnerable than the southern area of Nampula Province.

Province Nampula Sofala Nature of Difference

Vulnerability due to Incentives 
to fish

Sofala ** Sofala > Nampula
northern 
Nampula * n-s northern Nampula > Nampula

Zambezia n-s * Sofala > Zambezia

Province Nampula Nature of Difference

Vulnerability due to Fisheries 
management tools Sofala * Sofala > Nampula

5.5.1.3 Prevalence of IUU Fishing
On the other side of the management equation are three IUU fishing Prevalence components:

• Illegal Fishing (8 indicators);

• Reporting effectiveness (7 indicators); and, 

• Regulatory effectiveness (6 indicators).

Figure 36 presents the mean response scores for the aggregated data across the IUU dimen-
sions for Mozambique. Note the dimensions covering the effectiveness of Regulation contains 
three sub-elements, relating to surveillance, ecological outcomes, and management. 

Ideally, the prevalence of illegal fishing score would be located close to the y-axis, and the 
reporting and regulation scores to the extreme right-hand side. Within each fishery there are 
some notable outliers, with ecological outcomes being relatively poor for the shrimp fishery,  
for example, while surveillance for the reef fishery is the highest ranked whilst the prevalence 
of illegal fishing is the lowest compared to the other fisheries. Aspects of reporting and regu-
lation for the small pelagic fishery are all above the mid-level of three, although so too is the 
prevalence of illegal fishing. 

Table 11. 
Differences in 
Vulnerability 
Responses by 
Province – 
Mozambique
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Figure 37, Figure 38, Figure 39 and Figure 40 present a series of heatmaps, by fishery, of the 
distribution of responses (as a proportion of total responses) for each dimension of the Index 
relating to aspects of IUU fishing in in Mozambique. The heatmaps provide a rapid nation-
al-level overview of how respondents differed in their perception of the status of each fishery.

Overall, the picture for the shrimp fishery (Figure 37) was similar, with the exception of ecolog-
ical outcomes, for which respondents indicated a rather more negative perception of the effec-
tiveness of management regulations.

For the small pelagic fishery (Figure 38) there was a degree of agreement over some aspects 
of IUU fishing, with clear hotspots of consensus in positive areas for surveillance (A = 0.55), 
ecological outcomes (A = 0.33) and fisheries management (A = 0.53). Reporting effectiveness was also 
scored fairly positively. Illegal fishing indicated a consensus towards a negative/no regulations 
perception (A = 0.20).

For the octopus fishery (Figure 39), there was a consensus around the positive aspects of sur-
veillance, but the numbers of responses for this dimension are very low (N = 6) and interpreta-
tion should be treated with caution, as it should be for across the octopus fishery data. 

And finally, the reef fishery data are presented in Figure 40. Again, surveillance is scored highly 
and with a strong consensus (A = 0.53), while ecological outcomes generated some consensus 
amongst the participants (A = 0.52). There was no consensus about the prevalence of illegal 
fishing (A = 0.06), while fisheries management effectiveness indicated some consensus around  
a positive perception.

Figure 36. 
Mean Response 
Scores by IUU 
Dimension – 
Mozambique
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Figure 37. 
Distribution of 
responses by  
IUU Dimension –  
Shrimp Fishery – 
Mozambique

Figure 38. 
Distribution of 
responses by  
IUU Dimension –  
Small pelagic 
Fishery – 
Mozambique
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Figure 39. 
Distribution of 
responses by  
IUU Dimension –  
Octopus Fishery –  
Mozambique

Figure 40. 
Distribution of 
responses by  
IUU Dimension –  
Reef Fishery – 
Mozambique
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Figure 41 presents data for these three dimensions of IUU fishing. The scoring trajectory for 
illegal fishing is such that a score of 5 represents situations where the indicators are reporting 
the maximum level (in this Index) of illegal fishing. For reporting and regulatory effectiveness, 
a score of 5 is considered optimal. Deciphering these data is challenging, with some contra-
dictions apparent.

Figure 41 a) presents data on 6 indicators of illegal fishing (dimension 10) in the areas surveyed 
in Mozambique. The data across all fisheries indicate a significant problem with prosecution 
rates (prosec prob, i.e. a very low probability of prosecution) in the event of fishers being appre-
hended, and a significant number of unlicensed fishers. It was also reported that there are no 
seasonal closures for either the octopus or small pelagic fisheries. Contraventions of restric-
tions on gears, size-limits and seasonal closures for the shrimp fishery appear to be the norm. 
Significant differences (post-hoc Dunn Test) were observed for this dimension between the 
following fisheries:

• Octopus ~ Shrimp p-adj. = 0.0026 ( significance **)

• Octopus ~ Small pelagics p-adj. = 0.022 (*)

• Reef ~ Small pelagic p-adj. = 0.0091 (significance **)

• Reef ~ Shrimp p-adj. = 0.0062 (**)

Figure 41 b) presents data on the reporting effectiveness (dimension 11). The respondents’ 
median scores suggested a fairly modest performance in terms of marketing, licence, and envi-
ronmental data across the fisheries with some exceptions. Catch & effort data is collected only 
at major landing sites, but if the sampling protocol is robust this is not necessarily a problem. 
Life-history data for shrimp and small pelagics was rated at 4, with the qualification that data 
collection on these parameters was routine compared to largely irregular/occasional for the other 
two fisheries. Licence data was available in the octopus and reef fisheries compared to not easily 
accessible for shrimp and small pelagics. There were no significant differences between fisheries 
for reporting effectiveness.

Figure 41 c) presents data on the regulatory effectiveness indicators (dimensions 12, 13 & 14). 
Small pelagic fisheries received the most positive assessment related to stock assessment and 
evidence-based decision making (best practice). For the octopus and reef fisheries, the stock 
assessment indicator was rated only at irregular and with donor/NGO funding. However, the 
stock status indicator for small pelagics was rated at 25-50% of stocks over-fished, suggesting 
an issue with the control of fishing mortality. The same indicator for reef fish was 50-75% of 
stocks over-fished. Significant differences (post-hoc Dunn Test) were observed for Dimension 12 
(Fisheries Management) between the following fisheries:

• Reef ~ Small pelagics p-adj. = 0.00005 (significance ***)

• Reef ~ Shrimp p-adj. = 0.00006 (***)

Significant differences (post-hoc Dunn Test) were also observed for Dimension 13 (ecological 
outcomes) between the following fisheries:

• Shrimp ~ Octopus p-adj. = 0.00196 (significance **)

• Shrimp ~ Small pelagics p-adj. = 0.00006 (***)
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Figure 41. 
Interpolated 
Median IUU 
Scores – 
Mozambique
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5.5.1.3.1  Differences between Provinces
Comparisons between provinces for each fishery were also undertaken and the results are 
presented in Table 12. Octopus fisheries were surveyed only in Nampula Province. Significant 
differences were observed across just one dimension of IUU fishing. Nampula and Sofala were 
found to have a greater prevalence of illegal fishing than Zambezia Province for shrimp and 
small pelagic fisheries. Reef fisheries were only recorded in Inhambane Province so compari-
sons with other provinces were not possible. 

Location Zambezia Nature of Difference

Prevalence of Illegal Fishing Nampula * Nampula > Zambezia

Location Zambezia Nature of Difference

Prevalence of Illegal Fishing

Nampula * Nampula > Zambezia

(northern) 
Nampula * (northern) Nampula > Zambezia

Sofala * Sofala > Zambezia

Table 12. 
Differences in 
IUU Responses 
by Province   
Mozambique
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5.6 Tanzania
5.6.1 Results
5.6.1.1 Summary Statistics 
A total of 38 individuals participated in the survey. The Tanzanian consultant selected five sites 
along the coast of Tanzania, covering all five coastal regions (district/municipality): Mtwara 
(Mtwara Rural, n = 9), Lindi (Kilwa, n = 5), Pwani (Mafia Island, n = 9), Dar es Salaam 
(Kinondoni, n = 8) and Tanga (Tanga City, n = 7) (Figure 42).

The composition of the respondents in terms of their involvement in fisheries management is 
provided in general terms in Table 13.

Region Category N

Dar-es-Salaam Fisher Council 1
Government 7

Lindi Fisher Council 2
Government 3

Pwani Fisher Council 5
Government 4

Mtwara Fisher Council 4
Government 5

Tanga Fisher Council 2
Government 5

Total = 38

Figure 42. 
Regions &  
Sites surveyed – 
Tanzania

Table 13. 
Breakdown 
of respondent 
role in fisheries 
management – 
Tanzania
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Coverage of the fisheries varied by location, with all four fisheries covered only by the survey 
respondents based in the municipality of Kinondoni, in Dar-es-Salaam (Table 14).

Location Fishery N

Dar-es-Salaam
Octopus 5
Reef 1
Shrimp 1
Small pelagic 4

Lindi
Shrimp 3
Small pelagic 4

Pwani
Octopus 9
Reef 1
Small pelagic 7

Mtwara
Octopus 4
Reef 5
Small pelagic 6

Tanga
Octopus 5
Reef 3
Small pelagic 6
Total = 64

5.6.1.2 Fishery Management Attributes
Figure 43, Figure 44, Figure 45, and Figure 46 present heatmaps, by fishery, of the distribution 
of responses (as a proportion of total responses). 

Reference to Figure 43 (small pelagic fishery) there was some degree of consensus amongst 
respondents when scoring the general and fisheries-specific co-management attributes  
(Van der Eijk’s measure of agreement A = 0.36 and 0.51 respectively), tending towards a neg-
ative perception for fisheries-specific co-management attributes. For the management tools, 
a very small degree of polarisation is evident between positive and negative perceptions  
(A = -0.04), while Access Rights were perceived more towards the positive, although there was 
relatively limited consensus amongst participants (A = 0.14).

For the octopus fishery (Figure 44), there was again some consensus regarding the two 
co-management dimensions and with the same tendency towards a negative perspective for the  
fisheries-specific co-management element (A = 0.39). However, participants were divided over the 
issues of access rights (A = -0.02) and management Tools (A = 0.04).

The reef fishery (Figure 45) arguably performed the better of the four fisheries across access, 
and co-management aspects, in addition incentives to fish were not deemed as increasing the 
vulnerability of the fishery to IUU fishing activity. There was little consensus regarding man-
agement tools, with responses grouped across three scores (1, 3 and 5) and with an agreement  
A of -0.09, suggesting that polarisation. 

Interpreting the shrimp fishery data (Figure 46) is complicated by the small sample size  
(just 4 respondents).

Table 14. 
Number of 
completed  
questionnaires 
by region and 
fishery –  
Tanzania
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Figure 43. 
Distribution 
of responses by 
Dimension – 
Small Pelagic 
Fishery  
Attributes – 
Tanzania

Figure 44. 
Distribution 
of responses by 
Dimension –  
Octopus Fishery  
Attributes – 
Tanzania
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Figure 45. 
Distribution 
of responses by 
Dimension – 
Reef Fishery 
Attributes – 
Tanzania

Figure 46. 
Distribution 
of responses by 
Dimension – 
Shrimp Fishery 
Attributes – 
Tanzania
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Figure 47 presents the detailed scores for the individual indicators related to fishery attrib-
utes for Tanzania. These data are aggregated by fishery and across all the sampled regions and 
all respondents. The preferred results, in terms of fishery management attributes, would be 
towards the lower end of the 1-5 scale. 

Figure 47 a), presents data on aspects of co-management (dimensions 4 & 5 together). Although 
there was no significant difference observed across this aggregated dimension, NGO partic-
ipation in the small pelagic fishery at least appears to be a slight outlier, with a median of 4.

Dimension 6 relates to access rights (Figure 47 b) and again there was no significant difference 
between fisheries at the national level (Kruskal-Wallis rank sum test p-value = 0.403). The very 
small sample for shrimp explains the lack of a significant difference despite the appearance of 
difference in the figure itself. The largest samples relate to the octopus and small pelagic fisher-
ies and, in this case, there was little difference apparent between the two fisheries and this was 
confirmed by a non-significant p-value statistic (0.403). In terms of management implications, 
both migratory access and security of access by local communities was reported as relatively 
strong for all fisheries, except for shrimp. De jure management was strong for octopus and, 
interestingly, for the small pelagic fishery, but equally intriguing, it was weaker for reef fisheries 
than for the octopus and small pelagic fisheries.

Figure 47 c) presents data on dimension 7, fishery management tools, across seven separate indi-
cators. Across all the fisheries, respondents perceived vulnerabilities in the application of long-
term closures, seasonal closures, and the use of fisheries certification. The one exception to the 
seasonal closure vulnerability (small sample size notwithstanding) was the shrimp fishery for 
which national closures are in place, in line with the plans established to sustainably manage the 
only domestic inshore industrial-scale fishery in Tanzania. The median score of 5 reported for 
both long-term and seasonal closures equate to an estimate of less than 5% of fishing grounds under 
such management interventions. The relative robust scoring for the management scale reflects 
perceptions that overall management is coordinated, even when there are multiple management 
institutions. Similarly, migratory fisher access rights appear to be well-managed according to the 
respondents. These positive scores appear to reflect well on the programme of work undertaken 
within the fisheries co-management sector in Tanzania over recent decades and cultural norms 
within the fisheries of Tanzania respectively. The result of a Kruskal-Wallis rank sum test com-
paring the fisheries across the dimension as a whole was not significant (p-value = 0.774).

The final element to consider are the incentives to fish, which seeks to capture perspective on 
aspects of the market for, and value of local fisheries that might incentivise fishers to ignore 
management rules and regulations. A low score for any of these 4 indicators suggests that the 
fishery is not significantly integrated into the wider economy and does not present a particu-
larly attractive alternative means of employment. Across all fisheries, Figure 47 d) suggests 
that demand for these products from tourism is varied. Median scores suggest perceptions that 
between 5-35% of the catch of the SSF shrimp and the catch of octopus is sold in tourist markets 
but this figure falls to less than 5% of the small pelagic catch (although significant quantities of 
the small pelagic catch are currently exported to markets in neighbouring countries). The reef 
fishery falls into a band of between 35-70% being sold in tourism markets. The median esti-
mate of price margins for exports of octopus, small pelagics and shrimp were reported as being 
greater than 1.5 times the price for the same products in domestic markets. The reef fishery 
presents a single line because the medians for importance of exports (Export Imp.) and Fisher 
Wages are both 1.0. A Kruskal-Wallis rank sum test for this dimension was significant (p-value 
= 0.0216) and the adjusted p-value from a post-hoc Dunn test was significant, p-adj. = 0.019 (*) 
for octopus ~ reef, where octopus returned the greater level of vulnerability.
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Figure 47. 
Interpolated 
Median Scores 
– Fishery 
Attributes – 
Tanzania
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5.6.1.2.1  Differences between Regions
There were no significant differences between regions in Tanzania for the dimensions covering 
these fishery attributes.

5.6.1.3  Prevalence of IUU Fishing
On the other side of the management equation are three IUU fishing Prevalence components:

• Illegal Fishing (8 indicators);

• Reporting effectiveness (7 indicators) ; and, 

• Regulatory effectiveness (6 indicators).

Figure 48 presents the mean response scores for the aggregated data across the dimensions 
of IUU fishing in Tanzania. Within each fishery there are some notable outliers, with the 
management element of regulatory effectiveness being scored as relatively poor for the shrimp 
fishery, for example, while surveillance for the same fishery is the highest ranked compared 
to the other fisheries.

Figure 48. 
Mean Response 
Scores by IUU 
Dimension – 
Tanzania
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Figure 49, Figure 50, Figure 51 and Figure 52 present a series of heatmaps, by fishery, of the 
distribution of responses (as a proportion of total responses) for each dimension of the Index 
relating to the prevalence of IUU fishing in Tanzania. 

Figure 50 presents the data for the small pelagic fishery in Tanzania. There was little consensus 
(A = 0.06) as to the prevalence of illegal fishing in this fishery, with peak proportions for scores 
of 1 (low prevalence) and 4 (higher prevalence). Reporting effectiveness was perceived more 
positively, although any consensus around that score was not particularly robust (A = 0.11).  
The three elements of regulatory effectiveness produced a mixed bag of results. Surveillance and 
ecological outcomes were relatively positively scored but there was a degree of consensus (A = 0.22) 
that management performance component scored poorly.

Data for the octopus fishery are presented in Figure 49. Surveillance scored positively and with 
a degree of consensus amongst the respondents (A = 0.43), as did ecological outcomes (A = 0.37), 
there was little agreement on the status of the management effectiveness dimension (A = 0.04). 
There was some consensus over the mid-point scoring of illegal fishing (A =0.28).

For both the shrimp (NB. A very small sample size) and the reef fisheries, the surveillance and 
ecological outcomes dimensions of regulatory effectiveness were judged positively by respondents. 
For the reef fisheries, management aspects of regulation once again split the respondents, with 
very little consensus, while there was more consensus around reporting.

Figure 49. 
Distribution of  
responses by IUU 
Dimension – 
Octopus Fishery 
– Tanzania



74

Perceptions of IUU Fishing in the Small-Scale Fisheries  
of the Western Indian Ocean

Figure 50. 
Distribution of  
responses by 
IUU Dimension 
– Small Pelagic 
Fishery –  
Tanzania

Figure 51. 
Distribution 
of responses by 
IUU Dimension 
– Reef Fishery –  
Tanzania
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Figure 53 presents data from respondents relating to IUU fishing in Tanzania Figure 53 a) 
includes data on the full set of seven indicators of illegal fishing (dimension 10) in the areas 
surveyed in Tanzania. The general picture appears to be that, with the exception of the contra-
vention of seasonal closures, there is a reasonably significant level of technically illegal fishing 
activity occurring in these fisheries. At the level of the dimension, significant difference was 
obtained between octopus and small pelagics (p-adj. = 0.028), where octopus had a greater 
level of illegal fishing. One of the indicators where octopus clearly diverges from other fisheries 
relates to landings outside of legally-defined landing sites. 

Figure 53 b) presents data on the reporting effectiveness and across all four fisheries there is 
a relatively positive view of the reporting system in place. The caveat on this would be that 
life-history and environmental data are reported to be typically collected only on an ‘irregular 
basis’ subject to independent research programmes, and development-partner funding. Catch 
& effort data is only collected at major landing sites, which is not an issue if the sampling 
protocol is robust. Life-history data across all fisheries was reported as ranging from ‘very little 
collected’ (small pelagics) to ‘occasional or irregular’ for the other fisheries. There was a signifi-
cant difference between octopus ~ shrimp fisheries (p-adj. = .021) relating to overall reporting 
effectiveness, with small pelagics reported to have the weaker performance.

Figure 53 c) presents data on the regulatory effectiveness indicators. For the reef fishery, 
respondents scored evidence-based management decision-making very highly, and stock status 
as ‘No stock proven or believed to be over-fished’. For reef fisheries the performance of regulatory 
effectiveness was reported as being quite robust, and more widely there was no significant 
difference between the fisheries for this set of indicators. No stocks of reef fish were reported 
as being over-fished. Small pelagic and shrimp fisheries were the weaker performers for the 
important elements of stock assessment and evidence-based management. 

Figure 52. 
Distribution of 
responses by IUU 
Dimension – 
Shrimp Fishery –  
Tanzania
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Figure 53. 
Interpolated 
Median IUU 
Scores –  
Tanzania
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5.6.1.3.1  Differences between Regions
Comparisons between sites for each fishery were also undertaken and the results are presented 
in Table 15. Significant differences between regions in Tanzania were observed for the dimen-
sions of regulatory effectiveness - ecological outcomes (13) and prevalence of illegal fishing (10). 
Mtwara was found to have better ecological outcomes than Mafia Island. Data from Mafia and 
Mtwara indicated a greater prevalence of illegal fishing than in Tanga.

Location Mafia Nature of Difference

Regulatory Effectiveness - Ecological Outcomes Mtwara ** Mtwara > Mafia

 

Location Tanga Nature of Difference

Prevalence of Illegal Fishing
Mafia * Mafia > Tanga

Mtwara * Mafia > Tanga

Table 15. 
Differences in 
IUU Responses 
by Region –  
Tanzania
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5.7 Observations on the Confidence Weighting

Figure 54 presents data on the confidence that the respondents themselves had in their 
responses. Although there was inevitably a variation in the level of experience of the respond-
ents, the confidence rating did not appear to reflect that in terms of their confidence in replying 
to a question. In other words, respondents were more or less equally confident, regardless of 
their level of experience.

Figure 54. 
Mean responses 
of Confidence 
Weighting
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6 Overall Conclusions & Recommendations

The analyses, and particularly the conclusions, presented in this Report are not exhaustive. 
The experience, detailed knowledge, and the political mandate to undertake the necessarily 
more detailed and comprehensive national reviews is the privilege of the national institu-
tions and other stakeholders and should be included as part of the on-going management 
process. This section will therefore focus on making some rather more general conclusions 
and recommendations.

Diversity of Responses: There existed a significant lack of agreement amongst the respond-
ents on many of the issues addressed by the Index. This related to both their understanding 
of fishery attributes (arguably easier to evaluate objectively) as well as IUU elements. This has 
important ramifications for determining exactly how, when and where IUU fishing is a threat 
to small-scale fisheries in the four participating countries. 

The level of this diversity of response is perhaps surprising given that the majority of the 
respondents were fisheries professionals in each participating country, rather than from fishers 
or lay people from fisher communities. Some of the differences, but not all, may be explained 
by regional characteristics and features of a particular fishery. However, additional explanation 
of this diversity of opinion may be derived from the following factors:

• Cognitive Bias: Individuals inevitably have conscious or sub-conscious bias in their 
perception of the world. The availability heuristic, for example, may lead individuals to 
make judgements based on the most recent information they have related to a ques-
tion or decision. A recent spate of dynamite-fishing, for example, might encourage an 
individual to rank such activity as being prevalent, even if statistically the practice is 
typically rare apart from isolated incidents. Confirmation bias may lead individuals to 
rank a response according to certain pre-existing beliefs about the subject, which may 
not be objectively correct;

• Differences in Participation and Knowledge: Another potential source of this diversity 
of opinion is the inevitable differences in objective knowledge of an issue. This may be 
explained by, for example, the precise role an individual plays in fisheries management, 
and whether they are often in the field or spend more time behind a desk, and this itself is 
often determined by the availability of financial resources for vehicles, fuel etc. 

• A lack of access to fisher communities will inevitably limit an individual’s understanding 
of how a fishery operates in practice. By the same token, fisheries officers operating in 
relatively remote locations may have few opportunities to discuss management perfor-
mance with their peers. Additionally, there may not be opportunities for regular commu-
nication with headquarters on the development of legislation or management regulations.  
The position in the hierarchy of management also determines the extent to which fish-
eries officers participate in policy planning and decision-making, process, as well as the 
subsequent communication of those plans and decisions. Similarly, implementation of 
policies and management interventions (or support) may not be equally distributed or 
involve every geographical region, or involve every fisheries officer (or other professional 
stakeholder) and therefore some individuals may remain in the dark as to what may be 
taking place in their fishery;
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• Challenges to Index Completion: The challenges of completing the Index itself are rec-
ognised. For example, there are inevitably limits to the level of detail that can be captured 
in a questionnaire without it becoming completely unwieldy. There are also likely to have 
been differences in the linguistic interpretation of individual questions. In most cases the 
Index was administered to small groups, it is therefore also possible that some individuals 
may have been reluctant, in front of their peers, to raise a query about what a question 
meant or was alluding to. Finally, completing the questionnaire across up to four fisheries, 
and in a short-period of time, is a slightly onerous task, and may have led to decision fatigue 
amongst participants, and later choices were made with less reflection.

Recommendations
Fisheries Attributes
The fishery attributes component of the Index was designed to gauge the overall vulnerability 
of a fishery to IUU fishing, with a set of attributes selected because of their likely influence on 
this vulnerability. The data from this part of the Index in fact tells us two things; the perceived 
vulnerability, but also that respondents have quite differing perspectives of the attributes them-
selves. In other words, there is typically little agreement on, for example, how many fishing 
gears are illegal, the security of local management rights, or the importance of export markets 
etc. for a given fishery.

Although there are arguments for and against the selection of the particular 22 indicators that 
comprise the fisheries attributes in this Index, the range of responses for a given indicator/
fishery suggests that there is a need for improved communication of the detail of fisheries 
management programmes to fisheries officers (and other local stakeholders). As part of this 
communication initiative, local fisheries officers will be in position to update the ministry 
responsible for fisheries management on the nuances of local management activities, particu-
larly those aspects that are not covered by formal legislation.

As for the issue of the vulnerability itself, a more detailed review of the questions and data 
available from this Index will be instructive and should stimulate discussions amongst fisheries 
managers as to whether the management programmes in place might benefit from modifi-
cation. It is entirely possible that the actual management attributes are a robust set of inter-
ventions and that it is simply the understanding of those attributes by fisheries officers (and 
others) that is incomplete.

Illegal Fishing
For this component, there are at least two main issues to address. Firstly, there is a need to 
explain the within fishery range of perceptions of this prevalence, only some of which are 
accounted for by geographical differences. There is a requirement therefore to determine the 
reality of illegal fishing activities, as opposed to the varying perceptions of it. This is important 
because perceptions, in the absence of objective data, are likely to be influencing the urgency 
and scale of interventions, potentially leading to either poorly directed financial investment 
to reduce the activity or to unsustainable fisheries harvests when the perception is that illegal 
fishing is not an issue. 

Secondly, where illegal fishing is actually a real issue, and there is some consensus amongst 
respondents for a number of fisheries across the four countries, there is the obvious need to 
identify ways in which it can be reduced. It is not necessarily recommended that these two 
issues be addressed at a national level but could be targeted on particularly valuable fisheries or 
in areas of significant prevalence. 



81

Perceptions of IUU Fishing in the Small-Scale Fisheries  
of the Western Indian Ocean

These issues may be addressed in the following ways:

• Communicate Regulations: Undertake fisheries-specific inventories of legislation and 
regulations (local and national) related to what constitutes ‘illegal fishing’. This inventory 
can then act as the basis for a communications initiative to improve the awareness of the 
legislation and regulations across different stakeholder groups including, crucially, fisher-
ies officers themselves;

• Increase Surveillance: Analyse the question-specific (and other) data to target the sur-
veillance of fisheries towards the most productive or valuable fishing grounds to optimise 
the cost-effectiveness of any intervention. However, surveillance can be quickly de-railed 
by porous communications channels (e.g., operational plans are leaked to fishers); and/or,

• Ask Fishers: Obtain a potentially more precise estimate of the scope of illegal fishing by 
surveying fishers themselves and it was always intended that this piece of research would be 
followed up with surveys of fishers. The obvious challenge to this approach is how does one 
obtain accurate (honest) responses to questions that might incriminate the respondents 
or their community? A potential solution may be to be apply randomised response tech-
niques (RRT), an approach proposed by Battista et al. (2018) or the Ballot-Box Method 
(BBM), championed by Bova et al. (2018).

Unreported & Unregulated Fishing
For these two components, the following recommendations are proposed:

• Similar to the case of Illegal Fishing, the priority is to separate fact from fiction.  
The problem is somewhat easier to address for U&U elements because they can be more 
or less objectively verified through a detailed compilation of the relevant programme plans 
and regulations for each fishery and mapping these against the responses obtained. This 
report contains evidence that can guide and focus this process. Such an approach will also 
necessarily benefit from a degree of fishery and geographical resolution; 

• Based on the outcomes of such as mapping process, perhaps implemented through indi-
vidual studies that are then validated through workshop-type events, fisheries manage-
ment agencies will be in a better position to then determine how and where they should 
(and can afford to) improve service delivery. In this way reporting and regulation should 
improve and therefore unreported and unregulated fishing diminish.

The application of this Index was never going to produce unequivocal results detailing precise 
levels of IUU fishing in the participating countries. But the results have shed some light on the 
issue and increased the understanding of IUU fishing, both in terms of a national perspective 
and in terms of local issues. This knowledge can now be refined and actions taken to further 
this understanding to ensure that the threat of IUU fishing undermining national and regional 
efforts to achieve sustainable fisheries is not realised. 
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