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Abbreviations and acronyms

ASF animal source food

ASFIS Aquatic Sciences and Fisheries Information System

BNP Big Numbers Project

CAOPA African Confederation of Artisanal Fisheries Professional Organizations

CBD Convention on Biological Diversity

CCRF Code of Conduct for Responsible Fisheries

CCS country and territory case studies

CSO civil society organization

DHA docosahexaenoic acid

DHS demographic and health survey

EEZ exclusive economic zone

EPA eicosapentaenoic acid

FCS food consumption score

FPIC free, prior and informed consent

GDP gross domestic product

GT gross tonnage

GVA gross value added

HIES household income and expenditure survey

hp horsepower

ICSF International Collective in Support of Fishworkers

IHH Illuminating Hidden Harvests

ILO International Labour Organization

ISCO International Standard Classi�cation of Occupations

ISIC International Standard Industrial Classi�cation of all Economic Activities
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LDC least developed country

LFS labour force survey

LMB Lower Mekong Basin

LME Large marine ecosystem

LSMS-ISA Living Standards Measurement Study � Integrated Surveys on Agriculture

MPA marine protected area

nei not elsewhere included

NGO non-governmental organization

OECD Organisation for Economic Co-operation and Development

PPP purchasing power parity

RFMO regional �sheries management organization

RNI recommended nutrient intake

SAU Sea Around Us

SDGs Sustainable Development Goals

SES social-ecological system

SIDS Small Island Developing State(s)

SSF Guidelines Voluntary Guidelines for Securing Sustainable Small-Scale Fisheries in the Context 
of Food Security and Poverty Eradication

TAC total allowable catch

TAG Technical Advisory Group

TURFs Territorial use rights in �sheries

UN United Nations

UNDRIP United Nations Declaration on the Rights of Indigenous Peoples

UNPFII United Nations Permanent Forum on Indigenous Issues

VIF variance in�ation factor

WTO World Trade Organization
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The IHH study estimated a set of indicators to illuminate 
the contributions of inland and marine small-scale 
fisheries to sustainable development and the 
challenges faced in maintaining those contributions. 
The indicators focused on the environmental, 
economic, gender, food security and nutrition, and 
governance dimensions of small-scale fisheries. Data 
to produce the indicators were collected and collated 
using a tapestry of approaches and sources, including 
58 country and territory case studies (CCS); an ad hoc 
questionnaire sent to FAO Members; and available 
global, regional and national datasets (e.g. FAO Food 
Balance Sheets, household income and expenditure 
surveys). In addition, a tailored methodology for 
data validation, analysis and extrapolation to the 
global level was designed and implemented. For 
important topics for which global, quantitative figures 
were not relevant or available, a series of thematic 
studies conducted by experts in these subjects was 
implemented (Figure 1).

In particular, the CCS constituted the backbone of the 
IHH effort to build a comprehensive, multidisciplinary 
dataset covering small-scale fisheries across the world. 
CCS were conducted by national and international 
small-scale fisheries experts through the compilation 
of existing sources of data available at national level. 
Countries and territories included in the study were 
selected prioritizing those where the fisheries sector 

played an important role in terms of production 
(especially small-scale fisheries), employment and 
nutrition, according to existing databases. 

The 58 countries and territories studied span a range 
of economic classifications and geographic locations, 
representing about 69 percent of the world�s marine 
catch, 63 percent of inland catch, 73 percent of marine 
fishers, and 54 percent of inland fishers (according to 
FAO FishStat data, average values for 2013-2017).

A detailed methodology was designed with specific 
protocols and data compilation guidelines to ensure 
comparability across case studies and robustness of 
the estimates of IHH indicators. Moreover, compilation 
of CCS data involved a thorough quality assessment 
process. The IHH methodology did not prescribe a 
standard definition of small-scale fisheries due to 
the global diversity and complexity of the subsector. 
Instead, CCS experts provided the most common 
definition (e.g. legal or operational) for small-scale 
fisheries adopted in their country or territory.

The IHH study is the most comprehensive, systematic 
research effort to date to focus exclusively on small-
scale fisheries. Nevertheless, it still had�to contend 
with the intrinsic limitations in data availability and 
information for the subsector. As a result, for some 
small-scale fisheries, particularly in inland waters, 
data remained unavailable or hidden.

Study design: a tapestry of approaches

large. In many countries achieving the SDGs will not 
be feasible without ensuring a sustainable future for 
small-scale fisheries.

With this in mind, the IHH report is aimed at all those 
with a stake or an interest in the small-scale fisheries 

subsector, in particular decision-makers who are 
concerned with fisheries, poverty eradication, food 
security and nutrition, and sustainable development 
more generally. It is also addressed to small-scale fisheries  
actors themselves and those who support them.

Figure 1 The tapestry of approaches used in the IHH study
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small
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harvest
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45%

19%
Pre-harvest
15%

Fish is rich in
micronutrients

Small fish are
especially nutritious

Co-management  is likely implementedi

for 20% of SSF catch
j

Post-harvest
50%

globally with 50%
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nutrient intake of
omega-3 fatty acids

g

477 million
women

globally with over 20%
of the recommended

nutrient intake of calcium,
selenium and zinc

g

depend at least partially on engagement in SSF
b

USD 77 billion
c

total revenues from first sale of SSF catch
d

USD 58 billion USD 19 billion
marine SSF catch inland SSF catch

Omega-3
fatty acids

Vitamin A

Calcium

Iron

Zinc
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Accounts for 90% of capture fisheries employment

Fishers and fishworkers see
themselves as active contributors

to the SSF Guidelines

small
pelagics tilapias carps

scads mackerels

essential for good health
and development

Nutrient values vary
greatly among fish types

Notes: a Average in 2013�2017 extrapolated from 58 IHH country and territory case studies. b Extrapolation from 78 national 
household-based surveys for 2016, including full- and part-time employment along the value chain (numbers rounded). 
c Extrapolated from 58 IHH country and territory case studies. d From first sale of SSF catch (2013�2017). e Supported 
by knowledge and insights of 28 gender advisors. f Landings include only fish retained by fishers for consumption, sale or 
trade, whereas catch includes all fish caught. g Based on predictive nutrient modelling by the IHH team and partners. h Based on 
global IHH survey of 717 SSF organizations. i Based on perceived high participation of fishers, which is used as a proxy for 
implementation. j Based on governance data on marine and inland catch for 58 countries and territories, representing about 55% 
of the global catch.

Figure 2 Key findings of the IHH study
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1.
Introduction 

Lena Westlund (FAO), Xavier Basurto (Duke University), Kevern Cochrane (Rhodes University), Nicole Franz (FAO), Simon Funge-
Smith (FAO), Nicolas L. Gutierrez (FAO), David Mills (WorldFish), Stefania Vannuccini (FAO), John Virdin (Duke University)
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From roadside drainage channels in South-eastern�Asia, 
to the mega deltas of Africa, South America and Southern 
Asia, the world�s large river and lake systems and�the 
nearshore waters of oceans and seas, diverse�fishing 
and aquatic food-gathering activities provide livelihoods 
for millions, essential nutrition to billions and contribute 
substantially to household, local and national economies. 
Coastal and inland shorelines are the homes to small-
scale fishers, fish workers and their communities,�and 
a critical hub for a flow of benefits from aquatic 
ecosystems to broader populations near and far.

Small-scale fisheries are more than just a subsector of 
the economy; they define the livelihoods and culture 
of a substantial and diverse segment of humankind. 
Inland and marine small-scale fisheries in developing 
countries employ the vast majority of women and�men  
working in fisheries food systems around the�world, 
spanning activities from pre-harvesting to consumption. 
These fisheries are frequently complex, intersecting 
with other sectors such as agriculture and forestry, 
and with an inherent ability to adapt. Often small-scale 
fishers and fishworkers, both women and�men, have  
a multigenerational history that is deeply embedded  
in the subsector. For them, fishing is more than just a  
job: it is a way of life, shaping their identity and sense 
of place in the coastal and inland areas they inhabit. 

1 See: https://sdgs.un.org/goals

Their embedded knowledge about the environment is 
vital for the development of sustainable governance, 
making them indispensable to the proper�stewardship 
and management of their local natural resources�and 
ecosystems. The dynamism, agility and multidimensionality 
of small-scale fisheries uniquely situates them for 
working towards sustainable development.

The global community has set ambitious development 
objectives in Agenda 20301 and is making laudable 
national and collective efforts to reach them. At the 
same time, progress has been slower than planned.  
Moreover, many obstacles to fighting poverty and 
meeting food and nutritional needs are set to be 
amplified by the diverse pressures increasingly weighing 
upon food systems and the environment. The challenges 
implicit in finding a sustainable future for humanity � 
with global population set to swell by 2 billion over the 
next 30 years (UN, 2019), compounded by the impacts 
of climate change � frame the scale and complexity of 
the task ahead. The effects of inaction would be felt  
disproportionately in developing countries where hunger  
and poverty are prevalent and persistent. The�COVID-19 
pandemic has dramatically highlighted the vulnerability 
of food systems and created unprecedented economic, 
social, governance and health crises,�with particularly 
severe impacts on marginalized populations.

1.1 Rationale and context
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This report is divided into nine chapters. After this  
introductory chapter, a description of the methodological 
approach taken by the IHH study follows in Chapter 2. 
Chapter 3 looks at the characteristics used to determine 
scale of operation for the wide variety of small-scale 
fisheries found around the world. The subsequent 
chapters, detailed below, report on the outcomes of the 
study�s investigation into five key dimensions of small-
scale fisheries: environmental, economic, gender, food 
security and nutrition, and governance.

Chapter 4 � �Production and environmental interactions 
of small-scale fisheries� � begins with an overview 
of the approach used to solve challenges associated 
with small-scale fisheries data access, followed by a 
detailed account of small-scale fisheries catch as well 
as a characterization of their operations. The chapter 
also includes a literature review of the interactions 
of small-scale fisheries with the environment and the 
impacts of climate change on small-scale fisheries.

Chapter 5 � �Small-scale fisheries contributions 
to economic value and livelihoods� � first reviews 
previous estimates of the contributions of small-
scale fisheries to economic value and livelihoods, 
before synthesizing information on these fisheries� 
economic benefits in terms of landed economic value. 
The chapter provides an estimate of participation 
and livelihood dependency in small-scale fisheries, 
including both employment and subsistence activities. 
There is also information on the role of small-scale 
fisheries in exports of fish and fish products.

Chapter 6 � �Towards gender inclusivity and equality 
in small-scale fisheries� � discusses women�s 
contributions and gender equality within small-scale 
fisheries, noting that proper consideration of gender 
in the subsector requires confronting the persistent 
absence of women in the already limited data 
available on small-scale fisheries.

Chapter 7 � �Contributions of small-scale fisheries 
to food security and nutrition� � provides the first 
global-scale analysis of the nutrient contributions 
of small-scale fisheries to diets, with evidence of the 
importance of fish in the first 1 000 days of life. The 
chapter explores the nexus between small-scale fisheries 
livelihoods, poverty, and food security and nutrition, 
and also briefly considers the issue of food safety.

Chapter 8 � �Global patterns of management and 
governance of small-scale fisheries: contributions 
towards the implementation of the SSF Guidelines� 
� begins with a review of small-scale fisheries policy 
frameworks. It then presents findings regarding 
small-scale fisheries governance and management 
and progress towards SDG Target 14.b, with a focus 
on devolution of management rights. The chapter also 
looks at these aspects in the context of indigenous 
small-scale fisheries, and discusses the importance 
of cultural and social identity to management and 
governance.

The report concludes with Chapter 9 - �The way forward: 
turning challenges into opportunities for securing the 
role of small-scale fisheries in sustainable development�. 
This final chapter builds on the previous chapters and 
on cross-cutting issues in relation to data, analysis, capacity 
development and the importance of the SSF Guidelines 
as a policy framework, summarizing the findings and 
presenting some suggestions on policy directions.

The Annexes detail the study methodology and provide 
a comparison of the IHH estimates of economic and 
livelihood contributions with other available data sources.

1.2 Structure of this report

this data-limited production system, more efforts 
and resources are needed to continue engaging with 
key actors at the country level, building on those 
represented in the study, to co-develop and promote 
cost-effective small-scale fisheries data collection and 
analysis programmes.

In light of the new knowledge on the multiple 
dimensions of small-scale fisheries, this IHH report is 
aimed at all those with an interest in the subsector, 
in particular policymakers who are concerned 
with fisheries, poverty eradication, food security 
and nutrition, and sustainable development more 
generally. The report is also addressed to those 
who advocate for small-scale fisheries and work in 
or with the subsector. Its purpose is to improve the 

understanding of what small-scale fisheries are, 
why they are important, and how they should be 
supported as part of efforts to achieve the SDGs. 
It contributes to improving the knowledge of the 
subsector, the people it represents, their livelihoods 
and how they interact with their environment�and 
food systems. By using this knowledge wisely within 
a human rights-based approach in line with the 
SSF Guidelines, and by empowering small-scale 
fishers and fishworkers, a more inclusive, equitable, 
sustainable and resilient small-scale scale fisheries 
subsector can be achieved. This can serve as an inspiring 
example for a prosperous future for people and livelihoods, 
based on a healthy relationship with the world�s 
aquatic resources and the services they provide.
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2.
Illuminating Hidden Harvests 
(IHH) study approach 
Maria del Mar Mancha-Cisneros (Duke University), Xavier Basurto (Duke University), Simon Funge-Smith (FAO), Giulia Gorelli (FAO)
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The Illuminating Hidden Harvests (IHH) initiative was 
created to improve understanding of the contributions 
of small-scale fisheries to sustainable development. 
As a first step, an inception workshop was convened 
to review the results and impact of the original 2012 
Hidden Harvest study (World Bank, 2012) in June 

2017, hosted by FAO in Rome, Italy. This gathered�about 
40 external experts from the fields of social sciences, 
fisheries, nutrition and sustainable development 
from around the world, together with relevant FAO 
staff from the Fisheries and Aquaculture Division, 
Statistics Division and Food and Nutrition Division.

2.1 Design

2.2 Selection of indicators
One of the outputs of the inception workshop was a 
refined �wish list� of indicators and available datasets on 
potentially relevant contributions of small-scale fisheries 
to sustainable development � and the challenges faced in 
maintaining those contributions. The wish list focused on 
the three dimensions of sustainable development (social, 
economic and environmental), while also including food 
security and nutrition and governance issues around 
small-scale fisheries.

The indicators were assessed according to data 
availability and feasibility of operationalization through 
a systematic scientific literature review (covering the  
period 2012�2017), scrutiny of relevant technical reports, 
ad hoc searches and expert queries (FAO, 2017a). The 
indicators were associated with three types of data: 
global or regional (e.g. FAO Fisheries and Aquaculture 
databases), subregional (e.g. national fisheries accounting 

datasets, household income and expenditure surveys, 
labour force surveys), and local or context-specific (e.g. 
local case studies). To best access the richness found 
in these available data, a tailored methodology for 
data collection, validation and analysis (hereafter �IHH 
methodology�) was designed and implemented as a 
foundation for the IHH report (Figure 2.1).

The final list of indicators to be measured was decided 
during a second expert workshop that took place in May 
2018 at the University of Washington with 12 experts 
from multiple disciplines specializing in small-scale 
fisheries from around the world. This process solidified 
the emerging research strategy for the IHH study and 
helped identify and prioritize resources, methodologies 
and approaches for data collection efforts on each 
indicator, as well as criteria for selecting countries for 
data collection. Table 2.1 provides the final list of the 
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indicators (and their definitions) included in the study 
for marine and inland small-scale fisheries.2

Environmental, economic, social, nutrition and 
governance experts within the IHH team were 
identified and organized into thematic clusters to 
develop and implement tailored methodologies for 
data collection and analyses around each dimension 
of sustainable development. Experts in each thematic

2 Additional information on the methods and approaches summarized below can be found in Annex A.

cluster provided input for data collection on their 
respective indicators according to their data needs, as 
well as feedback throughout the data collection process. 
Gender was considered a cross-cutting theme. Therefore, 
gender experts provided feedback to all clusters to 
ensure the data collection process considered a gender  
perspective, including collecting available gender-
disaggregated data and identifying gender data gaps.
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Figure 2.1 Overall process of the IHH initiative

2.3 Data collection
2.3.1 Country and territory case studies
The inception workshop recognized that comprehensive 
datasets covering global small-scale fisheries holistically 
as socioecological systems would not be available�for all 
countries across the world. This situation often occurs 
because small-scale fisheries data and information are 
overlooked or given low priority for collection in many 
national fishery information systems (see Chapter 1, 
Section 1.1). The inception workshop concluded that a lot 
of information did exist, but was fragmented; therefore 
an approach was adopted�to gather this information in a 
manner that would�enable linking the different dimensions 
to provide an interconnected and multidimensional 
perspective. The approach involved using country 
and territory case studies (CCS) to�collect and collate 
the information and data available at national level 
for the estimation of key indicators, disaggregated by 

marine and inland small-scale fisheries. The CCS were 
conducted by national and international small-scale 
fisheries experts through�the compilation of existing 
sources of data, with a few exceptions where primary 
data collection was deemed essential.

Resources for the CCS were allocated prioritizing those 
countries and territories where the fisheries sector played 
an important role in terms of production (especially small-
scale fisheries), employment and nutrition, according to 
existing databases including FAO data, the Sea Around Us 
database (Zeller and Pauly, 2016) and the Global Marine 
Catch database (Watson, 2017). The particular criteria 
used in prioritization were: i) absolute contribution to 
global fisheries production and employment, ii) relative 
importance of the fisheries sector within a given country 
(i.e. looking at production and employment per capita), 
and iii) importance of fish as a source of protein in people�s 
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2.3.2 Validation
The compilation of CCS data involved a thorough�quality 
assessment process that included methodology 
training sessions, iterative feedback, and constant 
communication between the CCS experts and the IHH 
Technical Team throughout the case study completion. 
Preliminary drafts of the CCS went through a screening 
and revision process by a five-person review team�to 
ensure quality, completeness and clarity on the�source 
and validity of the data, the methodologies, and the 
data analyses. Final CCS data were checked and 
corroborated with available global databases and 
expert consultations via a series of data quality, 
triangulation, and outlier detection tests (see Table 2.2 
for examples on indicator-specific checks). For catch 
estimates, a validation process was carried out with 
experts outside the IHH team (internal and external 
to FAO) comparing IHH catch estimates with the 
responses to the ad hoc questionnaire and with  
the FAO capture fisheries database. 

2.3.3 FAO ad hoc questionnaire
For triangulation and corroboration of the CCS,�an�ad�hoc 
questionnaire was distributed by FAO in December 2018 to 
all Members for collection of official national-level data on 
an abridged set of indicators, disaggregated between 
marine and inland, and small- and large-�scale fisheries. 
Responses to the questionnaire were compiled and 
standardized throughout 2019. The response rate was 
47.8 percent, with 109 responses out of 228 countries  
and territories (16 countries and territories with regards 
to inland fisheries only, 22 for marine fisheries only,  
and 71 for both).

2.3.4 Gap filling and extrapolation  
of data
To produce global estimates of marine small-scale fisheries 
catch, CCS data were used as input for estimating non-�CCS 
catch via an extrapolation approach using a set of suitable 
predictor variables (i.e. IHH estimates of employment 
and subsistence activities, gross domestic product, and 

Source: United Nations Geospatial. 2020. Map geodata [shape�les]. New York, USA, United Nations, modi�ed by the authors.

Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan. The �nal 
status of Jammu and Kashmir has not yet been agreed upon by the parties. Final boundary between the Sudan and South 
Sudan has not yet been determined.

Notes: Africa: Chad, Congo, Democratic Republic of the Congo, Egypt, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, 
Liberia (marine only), Madagascar, Malawi, Mali, Mauritania (marine only), Morocco (marine only), Mozambique, Nigeria, Senegal, 
Seychelles, Sierra Leone (marine only), South Africa, United Republic of Tanzania, Uganda and Zambia; Americas: Argentina, 
Barbados, Brazil, Chile, Greenland, Mexico, Peru, Saint Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines and United 
States of America (marine only); Asia: Bangladesh, China, India (marine only), Indonesia, Iran (Islamic Republic of), Lao People�s 
Democratic Republic, Maldives, Philippines, Sri Lanka, Thailand, Türkiye and Viet Nam (marine only); Europe: Norway (marine only), 
Spain, and United Kingdom of Great Britain and Northern Ireland (marine only); Oceania: Cook Islands, Fiji, Kiribati, Samoa, Tonga, 
Tuvalu and Vanuatu. 

Figure 2.2 Country and territory case studies conducted in the IHH initiative
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region). For inland small-scale fisheries catch estimates, 
limited availability of suitable predictors, plus the added 
complexity of inland systems, prevented an extrapolation 
approach. Therefore, gaps for non-CCS data for inland 
small-scale fisheries were filled using FAO data.

For other global estimates (e.g. employment, landed 
economic value), relevant non-CCS datasets necessary

 for statistical modelling and extrapolation approaches  
were compiled and used by each cluster according�to 
their needs (see Annex A for more details). It is 
acknowledged that these other datasets and 
sources are not without caveats and shortcomings. A 
more�detailed description of these sources and related 
methods�is provided in the thematic chapter sections 
and in Annex A.

2.4 Thematic studies
To highlight important topics for which global, 
quantitative figures were not relevant or available, 
a series of thematic studies conducted by experts 
in these subjects was integrated into the chapters. 
The thematic studies provided synthesis of certain 
key topics, allowing for a grounded and balanced 

narrative of the multifaceted nature of small-scale 
fisheries contributions to sustainable development. 
Experts for these studies were contacted and 
provided with feedback by IHH team members and 
additional experts at various stages.

2.5 Technical Advisory Group
A Technical Advisory Group (TAG) was formed in 
August 2018 consisting of 13 experts on the different 
aspects of small-scale fisheries from around the 
globe, including participants from academia, 
intergovernmental organizations and independent 
researchers (see Acknowledgements). The role of the 
TAG was to provide general guidance and technical 

advice to the different clusters at different junctures 
of the project, including strategies for analysis of the 
data compiled through thematic studies and CCS. 
The results of the cluster analyses and chapter drafts 
of the IHH report were peer reviewed by IHH team 
members, TAG members and internal FAO experts 
prior to the culmination of the final IHH report.
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3.
The challenge of defining 
small-scale fisheries: 
determining scale of operation by 
identifying general fisheries characteristics
Simon-Funge Smith (FAO), Xavier Basurto (Duke University), Nicolas L. Gutierrez (FAO), 

with contributions from Hunter Snyder (Dartmouth College)
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3.1 Key findings and messages
	� Globally and regionally, small-scale fisheries exhibit 

a range of characteristics that place them along a 
continuum with respect to their scale of operation. 
There are no fixed, universal boundaries that set 
these fisheries apart from large-scale fisheries, 
making it difficult for them to be identified  
and categorized.

	� There are international and regional instruments, 
policies and strategies, including those of FAO,  
that specifically address small-scale fisheries. This 
infers the need for a working definition of these 
fisheries, particularly to ensure that fisheries 
management, conservation, trade and market 
measures support � or at least do not hinder  
� the social and economic development of the 
small-scale fisheries subsector.

	� From a policy and operational perspective, the 
term small-scale fisheries encompasses diverse 
characteristics: a small-scale scale fishery in one 
country may be considered large-scale in another, 
making it difficult to standardize the application of 
basic quantitative metrics at the regional or global 
level. This diversity in how small-scale fisheries 
are defined has hitherto restricted the ability to 
objectively compare small-scale fisheries between 
nations or regions.

	� The Illuminating Hidden Harvests (IHH) study 
resolves this issue by using a matrix approach that 
scores fisheries with respect to the scale of their 
operation across multiple characteristics, to better 
understand the nature of the fisheries found in the 
58 country and territory case studies.

	� As there are no prescribed scoring cutoffs that 
can be used to separate small-scale fisheries from 
large-scale fisheries, data from the matrix do not 
point to a unique, universal definition of small-
scale fisheries. However, the matrix provides a 
standardized approach that can be applied to 
any fishery to determine where it lies along the 
continuum of small-scale to large-scale fishing 
operations, with higher-scoring fishery units 
sharing many if not all of the characteristics of 
large-scale fisheries. Furthermore, by scoring 
each of the fishery characteristics using value 
ranges drawn from a variety of sources (e.g. from 
official censuses to expert elicitation), this matrix 
approach is also suitable for data-limited fisheries.
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More than 94 percent of the fishers and fishworkers 
engaged in capture fisheries globally are employed 
in small-scale fisheries. In Africa, according to the 
findings from this IHH study, these fishers and their 
fisheries make particularly important nutritional 
contributions to vulnerable and disadvantaged 
populations, particularly women. The importance of 
small-scale fisheries runs even deeper, owing to their 
cultural significance and the community resilience 
they support.

Despite acknowledgement of the vital role that 
small-scale fisheries can have in alleviating 
poverty, food insecurity and malnutrition (as well 
as addressing other needs), small-scale fishers 
and fishing communities have frequently been 
afforded low priority in national and international 
policies and actions. They face many challenges 
including competition from large-scale fisheries 
and other subsectors, inadequate representation 
in management, and overexploitation of resources, 
among others (see Chapter 1; Hamilton et al., 2021).

This situation is now changing, as small-scale 
fisheries (and the many challenges they face) are 
receiving greater global, regional and national 
attention, reflected in the agreement on the 
Voluntary Guidelines for Securing Sustainable 
Small-Scale Fisheries in the Context of Food 
Security and Poverty Eradication (SSF Guidelines) 
and the Sustainable Development Goals (SDGs). 
These instruments are intended to improve the 
socioeconomic circumstances of small-scale fishers 
and fishing communities by promoting equitable 
development, as well as strengthening their 
role in eradicating poverty and food insecurity. 
Nevertheless, widespread ignorance and neglect 
of the role and significance of small-scale fisheries 
remain serious obstacles to implementing the SSF 
Guidelines and achieving many of the SDGs. Hence 
this IHH study aims to increase general awareness 
and knowledge of the nature of small-scale fisheries, 
their critical contributions to human well-being and 
their role in ensuring healthy ecosystems.

3.2.1 Why is there a need to identify 
and/or define small-scale fisheries?
In order to demonstrate the importance of small-
scale fisheries, it is necessary to identify clearly 
what is meant by their scale of operation and how 
to differentiate it from the wider fisheries sector. Yet 
this is no simple task: there is no global definition of 
what can be considered a small-scale fishery, and the 
wide heterogeneity of small-scale fisheries around 
the world complicates any attempt to harmonize the 

various national definitions and contexts into one 
universal definition. The issue is further complicated 
by the varied terminology applied to different parts 
of both the small-scale subsector (e.g. small-scale, 
artisanal, subsistence, aboriginal, coastal, nearshore, 
municipal) and large-scale subsector (e.g. large-scale, 
commercial, semi-industrial, industrial) (Chuenpagdee 
et al., 2006; Gillett, 2011; Kittinger, 2013; Smith, 1979; 
Smith and Basurto, 2019).

Globally and regionally, small-scale fisheries exhibit a 
range of characteristics that exist along a continuum, 
rather than an explicit set of fixed measurements. 
Problems can arise with definitions based on a 
limited set of quantitative metrics (such as vessel 
size and power, gear type, or area of operation), or 
simplistic assumptions that all small-scale fisheries 
products are consumed locally or in the household, 
with minimal trade channels. This can lead to disputes 
and general dissatisfaction concerning fisheries 
regulations, and may also have serious economic 
consequences for resources and stakeholders, as well 
as other undesirable impacts. Furthermore, there is 
a concern among fisheries stakeholders that trying 
to formulate a globally standardized definition would 
obscure or devalue unique cultural, operational or 
economic characteristics and contexts that contribute 
to the diversity of small-scale fisheries. Nevertheless, 
there are several reasons why it is important to have 
a common understanding of the general nature and 
characteristics of small-scale fisheries.

Identifying the scale of operation of a fishery is often 
useful and even necessary, both at the policy level as 
well as for operational purposes. This can apply to 
such areas as governance (policy, legislation, access 
and tenure), economics (taxation, subsidies, welfare, 
market access) and fisheries management (regulation, 
licensing, gear and zoning), as well as general 
awareness (i.e. global understanding of small-scale 
fisheries and their role).

Efforts to bring greater attention to small-scale 
fisheries on the regional or global stage, as well 
as global normative processes (such as subsidies 
or differential treatment), require that small-scale 
fisheries be identified so that policies or norms may 
be applied effectively. Moreover, international and 
regional instruments, policies and strategies that 
specifically address small-scale fisheries need a 
working definition thereof to ensure that fisheries 
management, conservation, trade and market 
measures support � or at least not hinder � the 
social and economic development of the small-scale 
fisheries subsector. Furthermore, at the operational 
level, there is frequently a need to differentiate 
between scales of operation for application of 
targeted policies or specific regulations.

3.2 Introduction
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Thus the IHH study was tasked with finding an 
approach that assessed scale without imposing 
a narrow definition and that also allowed, in 
line with the SSF Guidelines, for a participatory 
characterization process. The Guidelines emphasize 
the need for characterization that is relevant to the 
national context, but this was a significant challenge 
in the IHH study, due to the vast diversity of small-
scale fisheries in different countries. Therefore a 
standard definition of small-scale fisheries was not 
prescribed for the development of the national-level 
CCS; instead, the study used the definitions adopted 
by each country.

There was still, however, a need to develop a method 
for comparison between individual case studies and 
across the whole IHH dataset that addressed the 
complexity of small-scale fisheries in a systematic, 
objective manner. The characterization approaches 
previously proposed above had the advantage of 
being based on the type of data that may be routinely 

collected for statistical or fisheries management 
reporting purposes. For this study, a scoring matrix 
was proposed that broadened these approaches 
to include qualitative information, thus enabling a 
much more holistic characterization of each fishery 
(FAO, 2017a).

The approach used in the IHH study is similar to 
that used by García-Flórez et al. (2014) and Gibson 
(2017), but applies a broader range of operational, 
economic/organizational and technological 
characteristics. Further, it is less dependent upon 
quantitative data, using instead a mixture of 
quantitative and qualitative descriptions for the 
attributes in each characteristic. The resulting 
�characterization matrix� provides a characterization 
of the fishery units identified in the CCS for the 
small-scale fisheries subsector at the country level. 
This systematic approach allows for a comparison of 
fisheries between countries and regions, facilitating 
identification of commonalities and differences.

3.3 How the characterization matrix works
The fishing activity characterization matrix consists 
of two different matrices, one covering all activities 
in marine fisheries (Table A.3, Annex A) and the 
other inland fisheries (Table A.4, Annex A). The unit 
of assessment is a �fishery unit�, which constitutes 
a relatively homogenous group of fishing activity in 
terms of the characteristics relevant for grouping 
fisheries (see full definition in the Glossary). The 
matrix applies a range of metrics, which can be used 
in combination to establish the extent to which a 
fishery unit is large- or small-scale.

Each of the characteristics under consideration 
(encompassing vessel and gear type, harvesting 
operation, degree of organization, on up to 
preservation and disposal of catch) is placed on a 
four-category operational scale, ranging from small 
to large. A score is provided for each characteristic 
(for scoring criteria, see example in Box 3.1). Any 
given fishery unit may have characteristics typically 
associated with both small-scale and large-scale 
fisheries, so many will receive lower scores in 
some categories and higher scores in others. The 
characterization carries no value judgement on 
the nature of the fishing operation (i.e. there is 
no implication of �good� or �bad� activity). But the 
aggregation of scores from all categories does allow 
for an objective characterization of the fishery unit, 
indicating whether it tends towards small-scale or 
large-scale operation.

By analysing different scores for different fishery 
units, it is possible to determine if there is a clear 

cutoff between distinctly small-scale operations and 
distinctly large-scale operations for the fishery being 
analysed. In theory, if the matrix is functioning well, 
it should highlight those fisheries which may be on 
boundary between small-scale and large-scale (e.g. a 
small vessel with a high-powered engine and large-
scale level of fishing effort), making it possible to 
assign them their own category.

Furthermore, by incorporating multiple dimensions, 
the matrix approach seeks to avoid misleading or 
inappropriate characterizations of fisheries as small-
scale or large-scale, which can occur when a single 
criterion, such as vessel length, is emphasized.

Characteristics were chosen based on the previous 
approaches described in Section 3.2.2 (Berkes et 
al., 2001; Chuenpagdee et al., 2006; Kesteven, 1973; 
Kurien, 1996; Smith, 1979; Thompson, 1980; World 
Bank, 2012), which are presented in Table 3.1. These 
characteristics are also harmonized with those listed 
in the 2004 FAO Advisory Committee on Fisheries 
Research report (FAO, 2004) and with the description 
of small-scale fisheries found in the SSF Guidelines 
(FAO, 2015).

Although some fisheries (less than 3 percent of total 
fishery units) were not scored due to data or capacity 
limitations, the characterization matrix results 
presented in Chapter 5 and Chapter 8 (on economics 
and governance, respectively) are considered to be 
representative of the fisheries in the CCS.
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Small-scale fisheries production:  
global figures and regional patterns
	� Globally, small-scale fisheries are a significant 

component of capture fisheries, providing an estimated 
36.9 million tonnes of catch per year, with marine 
small-scale fisheries catch (25.1 million tonnes) more 
than double that of inland small-scale fisheries 
(11.8 million tonnes). This corresponds to around 40 
percent of total global capture fisheries production. 
When looking at aggregated (small-scale and large-
scale fisheries together) catches, both country and 
territory case study (CCS) data and FAO FishStat 
capture production data (FAO, 2020a) show similar 
figures for inland and marine fisheries (less than 5 
percent difference). However, as the FAO FishStat 
data are not disaggregated by scale of operation, it is 
not possible to determine any potential differences 
between the two data sources for the small-scale and 
large-scale fisheries subsectors.

	� Asia was the region with the largest contribution 
of small-scale fisheries catch during 2013�2017, 
accounting for 64 percent (23.4 million tonnes) of the 
global total, while Oceania was the region with the 
least absolute contribution, at 0.4 million tonnes.

	� The range of total small-scale fisheries catch per 
capita varied across regions, from 52.6 kg/person/
year in Oceania, down to 3.4 kg/person/year in 

Europe. When looking only at the inland subsector, 
the catch per capita for least developed countries 
was significantly higher (4.5 kg/person/year) than 
that of other developing and developed countries 
or areas (1.0 and 0.4 kg/person/year, respectively).�

Coverage and granularity of small-scale 
fisheries production
	� Total catch values, and particularly those for the inland 

subsector, are likely underestimated mostly due to 
limited availability of information on unreported or 
unmonitored catch for the more remote, smaller-
scale fisheries (e.g. foot fishers and gleaners in small 
freshwater bodies and freshwater, brackish and 
coastal wetlands). The lack of systematic collection of 
reliable and comprehensive catch data and ancillary 
information in many small-scale fisheries hinders 
fisheries assessment and management, as well as a 
proper understanding of the contribution of small-
scale fisheries to sustainable development.

	� Although the Illuminating Hidden Harvests (IHH) 
study was able to achieve considerable taxonomic 
granularity in catch species composition, a substantial 
proportion of small-scale fisheries catch were not 
recorded at the individual species level (40 percent 
and 62 percent of the catch data obtained from CCS 
for marine and inland fisheries, respectively, were not 
associated to individual species), thus constraining 

4.1 Key findings and messages
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Figure 4.1 Key pathways for the contribution of small-scale fisheries to the sustainable use of natural resources

Note: a Reference period 2013�2017.
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4.2 Introduction
A substantial portion of current and future capture 
fisheries production is provided by small-scale fisheries, 
but the full extent of this contribution is poorly 
understood because the catch from this subsector 
is often excluded from, or missed, in national data 
collection systems and statistical programmes. This 
commonly occurs due to the low relative priority given 
to these activities, either because they are perceived 
to be of low importance for the national economy, or 
because the budget to operate these systems is directed 
at large-scale or highly valuable fisheries.

Other important determinants of the effectiveness of 
data collection and analysis are a country�s human and 
financial resources for these efforts and its technical 
capacity to collect, curate and analyse the information 
obtained. In many instances, the dispersed, remote 
and sometimes informal nature of small-scale fishing 
means that data and statistical collection systems 
are unable to cover the subsector in a comprehensive 
manner. Fisheries may be too dispersed to track, and 
the data provided may often not be representative 
of the subsector as a whole. Moreover, the low gross 
value of production of many small-scale fisheries 
can be seen as not justifying the investment in 
data collection protocols at the right spatial and 
temporal scales or the provision of adequate training 
to data enumerators in sampling design and data 
management, resulting in data that are incomplete, 
not disaggregated between small-scale and large-scale 
fisheries subsectors, or unreliable. Furthermore, the 
fishers themselves may have little incentive to report 
catch data, especially if this requires some form of 
registration fees or levies on landings; this reluctance 
is compounded by mistrust as to how data are to be 
used, for example if the catch is obtained using illegal 
methods such as small mesh sizes.

A primary goal of the IHH study was thus to develop a 
comprehensive and reliable global estimate of small-
scale fisheries catch based on a rigorous sample 
consisting of country and territory case studies (CCS) 
using data available at national level. Sections 4.3, 
4.4 and 4.5 of this chapter describe the approach 
to obtain these estimates and the resulting figures, 
including the catch estimates from CCS as well as 
figures extrapolated to the global total, small-scale 
fisheries catch per region and economic classification, 
and the taxonomic composition of the global catch.

The range and importance of benefits obtained 
from small-scale fisheries are evident from this 
chapter and also the chapters on the economic, 
gender and nutrition dimensions (Chapters 5, 
6 and 7), but they can also have impacts on the 
ecosystems and environments in which they occur. 
These impacts need to be monitored and managed 
to promote the contribution of small-scale fisheries 

to an economically, socially and environmentally 
sustainable future for the planet and its people.

The Sustainable Development Goals (SDGs), the 
Voluntary Guidelines for Securing Sustainable Small-
Scale Fisheries in the Context of Food Security and 
Poverty Eradication (SSF Guidelines), the Code of 
Conduct for Responsible Fisheries, and many other 
global instruments demonstrate high awareness of 
the need for conservation and sustainable use of 
aquatic ecosystems. Yet this awareness has not led 
to sufficient action at the global level. Moreover, 
unsustainable pressures on marine and inland waters 
from human activities, including fisheries, continue to 
threaten ecosystems and the benefits they generate 
(Jackson, Woodford and Weyl, 2016; Harrod et al., 2018b;  
Cochrane, 2021). This situation is particularly acute in 
developing countries where most of the small-scale 
fisheries operate, and is primarily due to limited resources 
and weak institutional and technical capacities to 
effectively manage fisheries (Ye and Gutierrez, 2017).

The First Global Integrated Marine Assessment 
reported that all parts of the ocean have been 
affected to some extent by human impacts such as 
increasing use of ocean spaces, species introductions, 
capture fisheries and climate change (Bernal et 
al., 2016). Inland water systems are under similar 
pressures, as well as from sectors using freshwater 
such as agriculture, municipal use, industry and 
others (Harrod et al., 2018b; Kao et al., 2020).

Small-scale fisheries vary in their technological 
and operational scale and complexity, and Section 
4.6 explores how this relates to the catch of these 
fisheries. Some of the variation may be explained 
by differing economic and technological conditions 
found between developed and developing countries; 
otherwise, it may be due to species targeted as 
well as geographic, habitat, ecological or economic 
factors. The strongest variations in catch according to 
technology and operational scale were found between 
marine and inland fisheries, therefore the analysis of 
these two subsectors is treated separately.

Small-scale fisheries are often assumed to have 
predominantly inconsequential environmental 
interactions compared to large-scale fisheries. Yet 
even if the impacts of individual small-scale fisheries 
are limited, these may still be significant in aggregate, 
when considering the number of fishers at local or 
national scales, the size of the fishing fleet operating 
in a given area, or the vulnerability of a species or 
habitat with which the fisheries interact. Indeed, 
research efforts focused on the small-scale subsector 
have illustrated that the combined impacts of small-
scale fisheries on the environment can be substantial, 
widespread and in some cases greater than those of 
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large-scale fisheries (e.g. Shester and Micheli, 2011; 
Jones et al., 2018). Section 4.7 of this chapter provides 
a synopsis of the main interactions that small-scale 
fisheries can have with their environment as well as 
the drivers of these, based on an extensive review of 
scientific, peer-reviewed literature. It then examines 
the severity of the impacts of these interactions, the 
data and monitoring needs related to understanding 
them, and practical solutions to mitigate them.

The pervasive (and often synergistic) cumulative 
impacts of human activities frequently result in 
environmental, social and economic changes to 
ecosystems worldwide. These changes in turn create 
adverse pressures on social-ecological systems, leading 
to complex dynamics that reduce the ability to provide 
accurate forecasts of climate change impacts (Bindoff 

et al., 2019; Polasky et al., 2020). Awareness of the 
impacts of climate change has increased rapidly in 
recent decades, and they are now mostly recognized as 
one of the major drivers of social-ecological system 
change. Warming of the atmosphere and oceans, 
sea level rise, increased frequency and severity of 
extreme events and other consequences of climate 
change have been causing substantial changes in 
the distribution, abundance and life cycles of fishery 
resources across the globe (Paukert et al., 2017; Barange 
et al., eds., 2018; Phillips and PØrez-Ramírez, eds., 2018;  
Free et al., 2019), most often resulting in detrimental 
socioeconomic impacts (Sumaila et al., 2011; Free et 
al., 2019). Section 4.8 draws on a scientific literature 
review to highlight the current challenges for global 
small-scale fisheries in light of these impacts, and some 
current strategies that could be directed to address them.

4.3 Small-scale fisheries production
4.3.1 Background
Statistics on the�small-scale fisheries subsector are 
�typically gathered through national fisheries data 
collection systems. These systems are frequently 
based on�vessel or fisher registrations, logbooks, 
sampling or enumeration of port landings and/or� 
periodic�sample surveys. These�may also be linked to, 
 or complemented by,�broader agriculture sector or  
national�statistical systems (e.g.�household-based surveys).�

There are isolated examples where community-
based data collection programmes have significantly 
improved the knowledge base of data-poor fisheries, 
thus legitimizing this information to inform co-
management processes (Ticheler, Kolding and 
Chanda, 1998; Schroeter et al., 2009; Gutierrez, 2017). 
In general, these programmes are successful when 
they target valuable and/or low-mobility resources 
such as lobster or abalone; in addition, they require 
well-functioning local institutions (Defeo et al., 2014; 
MØndez-Medina et al., 2020). More typically, as a 
result of the challenges outlined in the previous 
section, substantial�areas of�small-scale fisheries�are 
excluded or overlooked by�national fisheries data 
collection systems�and statistical programmes. In 
these cases, not only are catch�and fishing effort 
rarely accounted for, but other important information 
that can be used to inform management and policies 
is also missed (e.g. size data, biological parameters, 
fleet and gear characteristics). Selecting which 
fisheries to monitor may also be a�policy�choice, 
informed�by�the need to focus�limited�resources for 
data collection on priority economic�areas within 
fisheries, or by the fact that the costs of�collecting 
small-scale fisheries�data might not be justified�in 
terms of�the value of the catch.�While understandable, 
the result is a tendency to systematically overlook 
the scope and scale of�small-scale fisheries�and their 
contributions to fish and food supply�(Bennett et al., 
2021; Simmance et al., 2021; also see Box 4.1).�

The inland�fisheries subsector is perhaps�the most 
extreme example of this,�as it is almost entirely 
small-scale. In fact, 99 percent of total inland capture 
production comes from small-scale fisheries, as 
seen in this study as well as in Funge-Smith (2018) 
and Funge-Smith and Bennett (2018). Furthermore, 
inland fisheries are most often remote, sparse and 
seasonal, thus involving more time (and cost) to 
cover a representative sample of the catches for a 
particular region. The�challenges of collecting�reliable 
information and statistics on the inland fisheries 
subsector have been extensively reviewed (Mills�et 
al., 2011;�Welcomme, 2011;�Bartley�et al.,�2015; 
Funge-Smith, 2018). In general, the majority of 
national�inland fisheries monitoring systems 
largely focus�on fisheries and locations where catch 
volumes are significant (e.g.�reservoirs,�large natural 
waterbodies, or large trap fisheries). The dispersed 
catches from smaller fisheries and extensive 
floodplain fisheries are either ignored or estimated 
using crude approximation methods. As a result, 
inland catches are�particularly�under-reported 
��typically with�no accurate estimates�of fishing 
effort ��and the contributions to livelihoods and�local 
economies are�often invisible (Lynch�et al.,�2016).��

4.3.2 Previous efforts to estimate 
small-scale fisheries catch �
There have been periodic efforts to estimate 
small-scale fisheries catch to draw attention to its 
regional or global importance. These have attempted 
to partition aspects of capture fisheries into the 
contributions of small-scale and large-scale fisheries 
(discussed in Chapter 3), including several regional-
level studies, but with fewer attempts to estimate 
global small-scale fisheries catch (Table 4.1).

Chuenpagdee et al.�(2006) developed a database 
of 140 national marine small-scale fisheries using 
a mixture of published official information and 
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A key goal of the IHH study was to develop global 
estimates for small-scale fisheries catch based on a 
representative sample of 58 CCS, 38 for inland and 
52 for marine fisheries, accounting for 63 percent and 
69 percent of the total global catch respectively, as 
estimated by FAO in 2020 (Annex A). For the marine 
subsector, the catch estimates derived from the CCS 
were then used as inputs for an extrapolation model 
to generate global estimates of small-scale fisheries 
catch. For the inland subsector, the data gaps for 
catches of non-CCS countries and territories were 
filled using FAO FishStat inland capture data (FAO, 
2020a; see Annex A).

In order to capitalize on national data and information 
for catch estimates, one of the main objectives of 
the IHH study was to use local experts for the CCS. 
These CCS experts collated and integrated available 
information on catch from different sources (including 
official national data, research surveys, peer reviewed 
and grey literature, and expert knowledge) to produce 
disaggregated estimates of small-scale and large-scale 
fisheries catch, improving as much as possible the 
coverage and accuracy of the often under-reported 
data from small-scale fisheries. For those few 
countries where small-scale fisheries catch data were 
either lacking, not accessible, or not disaggregated 
between small and large scales, CCS experts used 
suitable sampling protocols to collect catch data and 
provide national estimates (see Annex A).

While in some cases national statistics were amended 
or augmented based on these sampling protocols, grey/
scientific literature or expert input, it is recognized that 
the results were still often incomplete and that a more 
accurate account of small-scale fisheries catch at the 
national level will require substantially more resources 
than were available for this study. Typically, this would 
involve routine monitoring programmes targeted at 
deriving accurate estimates of small-scale fisheries 
catch. However, this is probably unrealistic, as the costs 
to collect such data for remote, isolated coastal fisheries 
with low catch volume, or dispersed inland fisheries in 
waterbodies and rivers, are too high to be sustained. 
Periodic sampling assessments of representative 
small-scale fisheries coupled with robust extrapolation 
approaches would be more feasible and could provide 
adequate information for monitoring the status of small-
scale fisheries catch and other necessary information 
aimed at informing management and policymaking.

Overall, the CCS estimates of total small-scale fisheries 
catch tended to rely mostly on official statistics available 
within a given country: the percentage of total small-
scale fisheries catch directly obtained from official 
data was 68 percent and 88 percent for marine and 
inland subsectors, respectively. The rest of the catch 

data were obtained from multiple sources, including 
primary data collection in some cases, various 
estimation methodologies, and/or scientific and 
grey literature. CCS experts were asked to provide 
and justify an estimate of the proportion of the total 
small-scale fisheries catch covered by their data 
collection or collation approach. Their estimates of 
the percentage of catch covered in their datasets was 
variable, with an average of 89 percent, a minimum 
of 21 percent and a maximum of 100 percent. These 
experts also confirmed that most of the small-scale 
fisheries catches that were not covered within their 
studies were associated with non-vessel-based 
fisheries or with those operating in remote and 
isolated areas. Final national CCS estimates of small-
scale fisheries catch were corrected according to the  
coverage estimates provided by the CCS experts to  
raise them to 100 percent coverage. As a result of this,  
2.1 million tonnes overall were added to the marine 
small-scale fisheries catch estimates from the CCS  
(corresponding to 10 percent of the total final estimate) 
and 0.3 million tonnes to the inland small-scale fisheries 
catch estimates (3 percent of the final total).

4.4.1 ​​Triangulation of catch estimates 
with other sources
As part of the data validation process (Annex A), 
catch estimates from the CCS were triangulated with 
two other sources: (i) ad hoc questionnaire responses, 
which provided official national-level total catch 
data disaggregated by small-scale and large-scale 
fisheries; and (ii) the FAO FishStat global capture 
production database (FAO, 2020a), which provides 
national-level total catch data reported by FAO 
Members on an annual basis (Table 4.2; Annex A).

Ad hoc questionnaire responses
More than 100 ad hoc questionnaire responses were 
received, of which 37 were from case study countries 
and territories (16 for inland and 21 for marine fisheries). 
For the marine subsector, there were negligible overall 
differences between aggregated small-scale fisheries 
catch estimated from the CCS and those reported in 
the ad hoc questionnaire (ca. 370�000 tonnes, Table 
4.2). However, the differences between the two sources 
were substantial for some individual countries.

In comparing the two sources, it is important to note  
that CCS catches were provided at a higher level of 
resolution and detail (i.e. at species level, associated 
with gear, fleets, landed economic value and many 
other attributes) than the ad hoc questionnaire, and 
with a high level of transparency in data sources 
and/or estimation procedures. There are several 

4.4 Approach to estimating catch data in  
the IHH study
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by area and species, as well as indicate the number of 
vessels or fishers, gear type used, time commitments, 
and environments where fishing takes place, among 
other relevant information. In addition, this catch data 
and the details on the nature of the fishing operations 
were linked to other data on landed economic value, 
gender, nutrition and governance. Very little or none of 
this type of information is routinely reported to FAO or 
entered into a global database.

The CCS highlight both the substantial amount of 
detail on small-scale fisheries already available in 
national data (even if coverage may be patchy), 
and the many challenges related to systematic and 
comprehensive monitoring and compilation of small-
scale fisheries data at national levels.

4.4.2 Estimation of global catch
Marine catch data collected through the CCS were 
used as inputs to produce marine small-scale fisheries 
catch estimates for a total of 152 countries (Table 4.2; 
Annex A). This extrapolation approach could not be 
applied to inland fisheries due to the complexity of 

inland systems, which are typically driven by large 
seasonal and inter-annual variations, as well as the 
limited availability of suitable predictors (waterbody 
area and productivity, population engaged in full- or 
part-time fishing, etc.).

For non-CCS countries and territories, inland fisheries 
catch figures were taken from the FAO FishStat global 
capture production database (FAO, 2020a). This 
approach was justified given that most of the CCS 
estimates for inland fisheries were primarily based on 
official data, with the general assumption that close to 
100 percent of inland catch would come from small-
scale fisheries (as confirmed by the available CCS data).

However, the estimation of global large-scale fisheries 
catch (particularly marine fisheries) provided in this 
study is not considered an accurate estimate and 
should not be interpreted as such, but rather as a 
reasonable term of comparison to compute the relative 
contribution of small-scale fisheries to global fisheries 
production. As the study was focused on the small-
scale fisheries subsector, there is a likelihood that the 
values for large-scale fisheries are underestimated.

4.5.1 CCS catch estimates
The CCS catch estimates show that small-scale fisheries 
represent a substantial contribution to capture fisheries 
in the case study countries and territories (Figure 4.2, 
Figure 4.3, Figure 4.4, Table 4.2): marine small-scale 
fisheries catches added up to 20.2 million tonnes (N 
= 52 countries and territories), contributing 36 percent 
of total marine fisheries production; for inland fisheries, 
the small-scale fisheries catch was 7.6 million tonnes 
(N = 38 countries and territories), representing nearly 
100 percent of total inland production. Only four CCS 
reported data on inland large-scale fisheries (total of ca. 
30�000 tonnes); these are not common, and some of the  
largest have already been discontinued due to policy 
changes (e.g. the �Fishing Lot� fisheries of TonlØ Sap  
in Cambodia).

It is important to note that case study countries and 
territories were selected according to a series of indicators 
suggesting the importance of their fisheries sector, and  
of the small-scale fisheries subsector in particular (see  
Annex A). Therefore, the share of small-scale fisheries catch 
with respect to total catch for the CCS is expected to be 
higher than for the global estimates (see Section 4.5.2). 

4.5.2 IHH estimates of global small-
scale fisheries catch and comparisons 
with other studies
The IHH global estimates reveal that the overall 
small-scale fisheries catch in marine and inland 
waters accounts for 40 percent of the world�s total 
capture fisheries production: 25.1 million tonnes for 

marine and 11.8 million tonnes for inland small-scale 
fisheries. This corresponds to 31.2 percent of total 
marine and 99.7 percent of the total inland capture 
production, respectively (Table 4.2).

The total marine catch from small-scale fisheries 
estimated by the IHH study (25.1 million tonnes) as 
well as the proportion of total global marine catch 
attributed to small-scale fisheries (31.2 percent) are 
in line with other studies (21�34 million tonnes and 
25�38 percent, Table 4.1). The amount of inland catch 
identified in the IHH study is in line with FAO FishStat 
data (FAO, 2020a), however this strongly suggests 
that the CCS were unable to effectively quantify the 
unreported and unmonitored catch of inland small-
scale fisheries.

It is challenging to make direct comparisons between 
global estimates of small-scale fisheries across the 
different studies, as time frames, definitions of small-
scale fisheries and methodological approaches differ. 
But all studies confirm the data-limited nature of 
small-scale fisheries catches, underscoring the strong 
need to develop and implement better mechanisms 
for monitoring and reporting of these catches.

The IHH database identified only a small amount of 
inland catch from large-scale fisheries (0.03 million 
tonnes); likewise, FAO FishStat data were assumed 
to belong entirely to small-scale fisheries, with no 
additional large-scale fisheries identified. There are, 
however, examples of inland fisheries that demonstrate 
operational characteristics that are arguably not small- 
scale (see Box 4.2 for an example), and thus it is assumed 
that the large-scale fisheries value for inland fisheries 
presented in Table 4.2 is somewhat underestimated.

4.5 Small-scale fisheries catch estimates
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4.6 Technological and operational scales of 
small-scale fisheries catch

Table 4.9 Small-scale fisheries harvest efficiency in tonnes/kW/year for marine and inland subsectors by national 
economic classification, in IHH country and territory case studies (average annual values, 2013�2017)

National economic 
classi�cation

Marine 
(tonnes/kw/year)

Marine 
countries (N)

Inland 
(tonnes/kw/year)

Inland 
countries (N)

Least developed 
countries 1.29a 12 0.51 7

Other developing 
countries or areas 0.35 29 0.52 11

Developed countries 
or areas 0.28 4 na na

Notes: Table based on 82 percent of total marine small-scale fisheries catch and 72 percent of total inland small-scale fisheries 
catch from IHH country and territory case studies (i.e. 16.6 and 5.5 million tonnes respectively). The remaining catch could not be 
associated to any specific motorization level. a Catch highly dominated by small pelagic fish.

Globally, small-scale fisheries vary in their technological 
and operational scale and complexity. Some of these 
differences can be explained by variations in economic 
and technological conditions between developed and 
developing countries or areas; in other cases this may 
be due to geographic, habitat, ecological, or market 
differences between the target species. Some of the 
strongest variations are seen between marine and 
inland fisheries, thus the following analysis treats the 
two subsectors separately.

In order to understand the small-scale fisheries catch 
distribution across technological and operational 
scales, the total cumulative catch from the 58 CCS 
was plotted (Figure 4.11) against the characterization 
matrix scores (see Chapter 3), highlighting the 
following patterns:

	� While there is very little catch recorded (3.4 percent) 
from marine small-scale fisheries with scores of 
0 to 9 (i.e. fisheries activities typically involving 
foot fishers or small canoes with passive gear), 
inland fisheries in the same scale range account 
for 26.4 percent of the catch. This highlights how 
a significant proportion of inland fisheries catch 
comes from activities at a low scale of operation 
(i.e. foot fishers operating passive gear in rivers, 
floodplains or small waterbodies). As noted in 
previous sections, these are likely the type of 
fisheries to be mostly under-represented in official 
statistics and thus underestimated in this study.

	� For both marine and inland small-scale fisheries, the 
majority of the catch (75.6 percent and 65.8 percent, 
respectively) is produced by fishery units scoring 
between 10 and 25, which corresponds to a wide 
range of small-scale fisheries from mid-size canoes 
to mid-size motorized vessels with some onboard 
refrigeration facilities and crews of 3�8 fishers.

	� Looking at the upper scale range, 16.3 percent 
of the total marine small-scale fisheries catch is 
landed by fisheries scoring between 26 and 33, 
while only 1.5 percent of the inland small-scale 
fisheries catch is landed by fisheries in the same 
range. This is rather intuitive, as marine small-
scale fisheries may target offshore resources (e.g. 
tuna) and/or small pelagic species that are highly 
abundant (e.g. anchoveta), but which require 
larger-sized vessels and engines as well as storage 
and refrigeration to exploit them effectively.

	� While operational definitions of small-scale 
fisheries at national level are common and 
needed in order to define and implement suitable 
management frameworks, as well as to define 
adequate social and economic policies, this 
global analysis highlights the patterns along the 
operational and technological scales and their 
associated challenges in defining a cutoff between 
small-scale and large-scale fisheries.
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scale fisheries catch, while 30.6 percent of the catch 
comes from regular fishing or all-day trips. This 
illustrates the particularly diverse nature of inland 
small-scale fisheries livelihoods, where a proportion 
of fishers undertake seasonal or occasional fishing 
activities as part of a diversified livelihood, and 
others (but fewer of them) pursue inland fisheries as 
a full-time livelihood. Only 4.0 percent of the inland 
small-scale fisheries catch comes from multi-day 
fishing trips, due to the limited number of inland 
waterbodies where such extended fishing activities 
can take place (e.g. larger waterbodies such as the 
Caspian sea or the African Great Lakes).

In the inland small-scale fisheries subsector, most catch  
(60.5 percent) is gathered within 5�km from shore, 
indicating that the activity is largely based around small  
waterbodies and rivers. A further 22.4 percent comes 
from large waterbodies and inland seas and 13.3 percent 
from seasonal waterbodies and wetlands. It is interesting 
to note that, even though rivers and medium perennial 
waterbodies provide the majority of the inland catch, 
inland fisheries activities are often seasonal, part-time  or 
occasional (see above paragraph). One caveat with this 
observation is that the most dispersed and elusive fishing 
takes place in seasonal waterbodies, small streams 
and wetlands, and this remains poorly quantified.

4.7 The environmental interactions of small-
scale fisheries
4.7.1 Introduction
The environmental interactions of small-scale 
fisheries are often assumed to be mostly 
inconsequential compared to large-scale fisheries 
(Jaquet and Pauly, 2008). However, even if small-
scale fisheries have limited environmental impacts 
when evaluated individually, the impacts may still 
be significant in the aggregate, depending on the 
number of fishers at local or national scales, the size 
of the fishing fleet operating in a given area, the 
vulnerability of a species or habitat that the fisheries 
interact with, or the gear types used. Increased 
research efforts focused on small-scale fisheries have 
illustrated that the combined environmental impacts 
of these fisheries can be significant, widespread 
and in some cases greater than those of large-scale 
fisheries (e.g. Shester and Micheli, 2011; Jones et 
al., 2018; Exton et al., 2019). The severity of these 
impacts is case-specific, largely determined by the 
health of the ecosystems in which a given fishery 
operates and the aggregated fishing intensity and 
nature of its operations. It is therefore important to 
remember that �small does not mean insignificant� 
(McCluskey and Lewison, 2008).

Evaluating the environmental impacts of small-scale 
fisheries is often complex because these fisheries 
commonly interact with (and are in turn impacted 
by) other fisheries, industries and climate processes, 
and are typically situated within complex coastal or 
freshwater ecosystems. The environmental interactions 
of small-scale fisheries can be both direct and indirect, 
and the impacts may be felt beyond the target species 
and habitats around which the fishing activities take 
place. For example, the destruction of coral reefs from 
blast fishing causes direct reductions of live coral 
biomass in the immediate vicinity of a blast, but can 
also cause significant reductions in coral recruitment 
in neighbouring areas where such activities may never 
have taken place (Fox and Caldwell, 2006).

Through a review of a broad range of scientific, 
peer-reviewed literature, this section provides a 
synopsis of the main interactions that small-scale 
fisheries have with their environment, and attempts 
to respond to the following key questions:

	� What are the principal environmental interactions 
of small-scale fisheries?

	� What determines the severity of the impact of 
these interactions?

	� What are some of the practical solutions to 
mitigate the impacts of the environmental 
interactions of small-scale fisheries?

	� What are the data and monitoring needs related to the 
environmental interactions of small-scale fisheries?

The primary focus of this section is on the interactions 
of small-scale fisheries with habitats and non-target 
species; it does not cover impacts of fishing pressure 
on fish populations and associated ecosystems.

4.7.2 Small-scale fisheries interactions 
with non-target species
Bycatch, or the incidental capture of non-target 
species, can include species and sizes not specifically 
targeted in a fishery; species that are protected, 
endangered or threatened; juvenile fish; and 
organisms for which there is no intended use.

A standard definition of bycatch is difficult to 
determine because of the very diverse nature of 
the world�s fisheries, historical differences in how 
bycatch has been defined nationally, ambiguities 
associated with bycatch-related terminology, and 
choices of individual fishers on how different portions 
of their catch are valued and used (FAO, 2011b). 
Simply put, �bycatch is in the eye of the beholder�, 
as this classification of a species depends very much 
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are unlikely to be available to decision-makers. 
Nonetheless, these assessments are certainly needed 
to fully understand how much small-scale fisheries 
activities contribute to environmental degradation 
compared to other activities. Data collection efforts 
covering a wide array of indicators therefore need 
to be implemented with continuity and consistency 
to effectively monitor these fisheries and their 
environmental interactions. Holistic assessments of 
small-scale fisheries activities must include data and 
information on fishing gear, selectivity, fishing effort, 
captures, habitat and ecosystem characteristics, 
and the behaviour of fishers � including the reasons 
fishers engage in activities that have negative 
environmental outcomes. Likewise, catch records 
should include target, bycatch and discarded 
species. In almost all cases, the involvement of local 
communities and fishers in monitoring programmes 
is a helpful approach for obtaining cost-effective 
and reliable data, especially given that small-scale 
fisheries are often characterized by sparse and 
numerous landing sites. Better monitoring of pre- and 

post-harvest activities (and their own interactions 
with the environment) is also required to fully understand 
the environmental interactions of the subsector.

Finally, while the need for more data on the 
environmental interactions of small-scale fisheries is 
clear, emphasis also needs to be placed on measuring 
the success or failure of different measures to 
reduce those interactions that are harmful to the 
environment. Success stories in which small-scale 
fisheries have reversed or halted environmental 
degradation, to the benefit of fishers and their 
communities, need more promotion (as in this report, 
for instance) to highlight those interventions and 
practices that show promise. Without such reporting, 
defining best practices for diverse small-scale 
fisheries to build on will be difficult. Furthermore, this 
information must also be linked to non-environmental 
data in such areas as food security and nutrition, 
well-being and poverty to provide a truly holistic 
picture of these environmental interactions and their 
drivers, and how best to address them.

4.8 Impacts of climate change on small-scale 
fisheries
4.8.1 ​​Introduction
Human activity on coastlines and in water basins is 
increasing in intensity, frequently resulting in the loss 
or degradation of coastal and freshwater ecosystems 
worldwide, in some cases at even higher rates than other 
ecosystems (Bindoff et al., 2019; Halpern et al., 2019a; He 
and Silliman, 2019; Paukert et al., 2017). Many coastal (i.e. 
marine) and freshwater social-ecological systems (SES) 
are facing three major threats: (1) increasing urbanization 
and industrialization, (2) increasing use of aquatic space 
and resources, and (3) climate change and its related 
stressors (Defeo and Elliott, 2021). Moreover, the effects 
of the first two threats are making coastal and inland 
fisheries more susceptible to the impacts of the third. 
Climate change stressors are altering oceanographic and 
hydrological processes as well as the biogeochemical 
and physical properties of water, sediment and the 
biota in many regions, in turn altering the structure 
and functioning of ecosystems and related SES (He and 
Silliman, 2019; Defeo et al., 2021a). These detrimental 
effects are weakening the ability of coastal areas and inland 
waters to provide ecosystem services and societal goods 
and benefits, such as fisheries and tourism (Barbier, 2015; 
Elliott et al., 2015; Bindoff et al., 2019; Duarte et al., 2020).

Freshwater ecosystems are more strongly influenced 
by natural processes and human activities occurring 
upstream or adjacent to lakes, reservoirs, rivers or 
wetlands. This is of particular concern, as many human 
activities are detrimental to fisheries, including river 
damming for hydropower and habitat restructuring for 
agricultural purposes, as well as industrial and municipal 

uses that discharge contaminants. In many freshwater 
ecosystems, climate change also has a pronounced 
effect (Harrod et al., 2018a, b). It has been estimated that 
65 percent of inland waters are moderately or highly 
threatened by anthropogenic stressors (Vörösmarty et al., 
2010), limiting their ability to support human populations 
and fisheries-related livelihoods. Evidence of the impacts 
of climate change on these ecosystems and the fisheries 
they support have also been widely documented in 
the literature, although long-term data are still lacking 
for many of the critical regions and countries (e.g. the 
tropics) where productive inland fisheries are found. 
Furthermore, global and regional studies addressing the 
impacts of climate change on fisheries have been biased 
towards the marine subsector.

Small-scale fisheries operate in and rely on these 
ecosystems, constituting complex SES that make critical 
contributions to food and nutrition security and to 
the livelihoods of millions of people. They generate 
income and economic stability through the harvesting, 
processing and marketing of fish products (see Chapter 
5; FAO 2015; Cohen et al., 2019). Small-scale fisheries 
account for 40 percent of global fish catch (Table 4.1) 
and employ more than 90 percent of the world�s fishers 
(Chapter 5). The urgency of promoting responsible 
and sustainable fishing practices and securing the 
socioeconomic development of small-scale fisheries is 
the primary justification for this IHH report, one that 
has been raised in FAO (2015) and related work (e.g. 
Jentoft et al., 2017; Westlund and Zelasney, eds., 2019). 
In addition, it is explicitly addressed within SDG 14 
(Chuenpagdee and Jentoft, eds., 2019; FAO, 2020b).
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Economic value of small-scale  
fisheries production
	� Extrapolating from 58 country and territory case 

studies (CCS), the average annual landed economic 
value of the global small-scale fisheries catch during 
2013�2017 was estimated to be almost USD�77.2 
billion in nominal terms, including more than 
USD�58.1 billion from marine small-scale fisheries 
and over USD�19.0 billion from inland small-scale 
fisheries. This estimate is approximately 49 percent 
higher than the figure obtained in the initial Hidden 
Harvest study in 2012, though different sources and 
methods were used.

	� The estimated total revenues from the harvesting 
segment of small-scale fisheries are comparable 
to the total revenues generated by some of the 
largest industries in the ocean economy.

	� In comparison with large-scale fisheries, for the 68 
CCS (representing 70 percent of the global catch 
reported in FAO FishStat [FAO, 2020a]), small-scale 
fisheries generated 44 percent of the total landed 
economic value of the catch. This share reflects 
the significant portion of catch value generated by 
small-scale fisheries in many countries worldwide.

Small-scale fisheries livelihoods: 
employment, subsistence, and additional 
livelihoods dependent upon fisheries
	� Estimates extrapolated from 78 national household-

based surveys show that 60.2 million people were 
employed part or full time along the small-scale 
fisheries value chain in 2016 (compared to 7.3 
million people estimated for large-scale fisheries). 
This confirms that small-scale fisheries account for 
almost 90 percent of global fisheries employment.

	� Of these, an estimated 27.5 million were employed 
part or full time in the harvesting segment of the 
value chain (14.6 million in inland and 12.9 million in 
marine small-scale fisheries).

	� Women account for 35 percent of the total 
employment along the small-scale fisheries value 
chain (20.9 million).

	� Women represent roughly one-half (49.8 percent) 
of the people employed part or full time in the 
post-harvest segment of the small-scale fisheries 
value chain.

5.1 Key findings and messages
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	� The total employment along small-scale fisheries 
value chains in 2016 was equivalent to 1.9 percent 
of the globally employed population, or 1 out of 
every 50 jobs worldwide, and equivalent to 6.7 
percent of agricultural employment (i.e. crop, 
livestock, forestry and fisheries). Marine small-
scale fisheries are likely the subsector with the 
largest employment in the ocean economy.

	� Additionally, an estimated 52.8 million people 
were engaged in small-scale fisheries harvesting 
or processing for subsistence at least once a year: 
36.0 million (68.1 percent) in inland fisheries and 
16.8 million (31.9 percent) in marine fisheries. Of 
these, 23.8 million were women (45.2 percent).

	� Together, these estimates show that 113.0 million 
people were either employed in small-scale 
fisheries along the value chain or engaged in 
harvesting or processing for subsistence in 2016.

	� These 113.0 million people have an estimated 378.7     
million additional household members. Therefore, 
considering all of those employed in small-scale 
fisheries along the value chain, plus those engaged 
in subsistence activities3 and their dependents, 
the number of those whose livelihoods are at least 
partially dependent upon small-scale fisheries is 
491.7 million people.

3 Assuming this engagement is sufficiently frequent to allow for some dependence upon fisheries for livelihoods.

	� These 491.7 million people represent 6.6 percent of the 
world population as of 2016 and 13.2 percent of the 
population in the 45 least developed countries. Under 
the current methodology, which is based on national 
surveys, there are likely still more people unaccounted 
for who are dependent on small-scale fisheries.

Role of small-scale fisheries in exports  
of fish and fish products
	� International trade was a significant feature 

of small-scale fisheries in the CCS (inclusive of 
informal trade), across all regions. According to 
estimates for 22 countries studied, representing 
48 percent of global marine capture fisheries 
production, on average almost 26 percent of the 
marine small-scale fisheries catch by volume was 
exported during the period 2013�2017.

	� According to estimates for nine countries studied, 
representing 25 percent of global inland capture 
fisheries production, on average just over 16 
percent of the inland small-scale fisheries catch 
was exported in the period 2013�2017.

Figure 5.1 provides an overview of the economic and 
livelihood benefits of small-scale fisheries, and how these 
benefits can contribute to sustainable development.

5.2 Introduction
The social and economic roles played by small-scale 
fisheries have been well recognized by scholars since 
at least the middle of the twentieth century, and 
the serious plight of many small-scale fishers and 
fishing communities has been acknowledged for just 
as long. For example, in the early 1970s FAO wrote 
of small-scale fisheries that �the people engaged in 
these activities and their families continue, with few 
exceptions, to live at the margin of subsistence and 
human dignity� (FAO, 1974, cited in BØnØ, 2003). At 
much the same time, Smith (1979) referred to poverty 
as being a global characteristic of traditional fishing 
communities and, using the example of four South-
eastern Asian countries, pointed out that the average 
incomes of fishers in all of those countries were 
lower than the average national incomes per capita. 
Nevertheless, the author reported that the traditional 
fisheries in those countries made important 
contributions to their national economies.

Since then, as shown by the many references 
included in this chapter, much has been written on 
the conflicting characteristics of small-scale fisheries, 
where their importance for nutrition and livelihoods 
stands in stark contrast with the high levels of 
poverty and low standards of living so prevalent in 
the subsector. A common perception is that these 

fisheries are typically among the poorest of the poor, 
and the subsector is often an employer of last resort 
(BØnØ, 2003; Schuhbauer and Sumaila, 2016). While 
the reality is more complex, that basic position has 
not changed and, as noted in the Voluntary Guidelines 
for Securing Sustainable Small-Scale Fisheries in the 
Context of Food Security and Poverty Eradication (SSF 
Guidelines), �Despite their importance, many small-
scale fishing communities continue to be marginalized, 
and their contribution to food security and nutrition, 
poverty eradication, equitable development and 
sustainable resource utilization � which benefits both 
them and others � is not fully realized� (FAO, 2015).

The reasons for the desperate conditions of so many 
small-scale fishers and communities has also been 
widely studied. Early interpretations fell into two 
interconnected categories: the first, that fishers were 
poor because open access to limited natural resources 
had resulted in these resources being overexploited; 
and the second, that fishers were poor because they 
did not have access to any better alternatives (BØnØ, 
2003). Current understanding recognizes that these two 
hypotheses are too simplistic, and that poverty and its 
causes are multidimensional. It is not just that incomes 
are low: there are many related challenges, including 
the remoteness of the areas where small-scale fisheries 
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Figure 5.2 presents the global annual landed economic 
value estimated for this report (average of the period 
2013�2017) from marine and inland small-scale fisheries 
catch, expressed both in nominal terms and adjusted by 
inflation patterns (using 2012 as the base year).

Extrapolating from the 58 CCS the average landed 
economic value of small-scale fisheries catch over the 
period 2013�2017 is estimated to be USD�77.2 billion 
in nominal terms, including more than USD�58.1 billion 
from marine small-scale fisheries, and over USD�19.0 
billion from inland small-scale fisheries (Table 5.2, 
Figure 5.2, Figure 5.3).

5.3.1 Geographic distribution of small-
scale fisheries production value
In terms of geographic distribution (Figure 5.3), the 
majority (69.1 percent) of the landed economic value 
from small-scale fisheries estimated in this study 
for the period 2013�2017 was generated in Asia, 
followed by the Americas (13.8 percent) and Africa 
(12.9 percent)). In Africa, inland small-scale fisheries 
generated more landed economic value (USD 5.6 
billion) than marine small-scale fisheries (USD 4.2 
billion) � the only region for which this was the case 
(and reflecting the estimates of inland fisheries for 
a small number of countries). Looking at national 
economic classification, the contribution from inland 
small-scale fisheries in least developed countries 
(LDCs) is quite significant, generating an estimated 
10 percent of the global landed economic value, as 
opposed to inland small-scale fisheries in developed 
countries or areas, which generated less than 1 
percent of the global total, and almost 14 percent 
of the contribution from inland small-scale fisheries 
generated by other developing countries or areas. 
Across LDCs, the majority of the estimated landed 
economic value from small-scale fisheries catch was  
generated by inland small-scale fisheries (58.2 percent), 
whereas in developed countries or areas a much higher  
majority of the total catch � almost 92 percent � was 
generated by marine small-scale fisheries.

5.3.2 Labour productivity in small-
scale fisheries
Consistent with the focus of international policy on 
the labour productivity of small-scale food producers 
(SDG Target 2.3), estimates based upon the CCS of 

5.3 Size and scale of the economic contributions 
of small-scale fisheries: landed economic value
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Figure 5.2 Summary results of the analysis of global 
landed economic value of small-scale fisheries, 
extrapolated from 58 IHH country and territory case 
studies (average annual values, 2013�2017)

the last month or week), many of the surveys allow 
for estimates of the number of people who engage in 
small-scale fisheries harvesting or processing solely 
for subsistence. In this way, the survey data provide 
perhaps the clearest picture to date of the role that 
small-scale fisheries play in supporting livelihoods 
worldwide. Beyond the new information they add 
to the 2012 Hidden Harvest study, the surveys may 
also provide an additional data source for future FAO 
estimates of small-scale fisheries.

Methods and data sources for estimating 
the level of exports.
For exports, with a few exceptions, official country 
statistics do not currently provide any indication 
of the production system from which their traded 
products originate, and hence whether they originate 

from small-scale fisheries as well as from large-scale 
fisheries or aquaculture. There have been studies 
focusing on specific cases, such as sea cucumber 
exports from Pacific small-scale fisheries (Purcell 
et al., 2017), shrimp product exports from Senegal 
(Ziegler et al., 2011) and mud crab exports from a 
fishery in Madagascar (Zelasney et al., eds., 2020), 
but there are few estimates at the regional or even 
national level (though broader studies of aggregated 
aquatic food exports from low-income countries have 
been conducted) (UNCTAD, 2017)2016. As such, this 
report provides the most extensive review to date 
of the interaction of small-scale fisheries with global 
aquatic food markets, and the first effort to estimate 
the contribution of small-scale fisheries to formal 
national export volumes of aquatic foods in selected 
CCS (see Annex A, Section A.4.3).
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Figure 5.8 presents an overview of the IHH study  
estimates of the number of people who are dependent, 
either directly or indirectly, on employment and 
subsistence activities in small-scale fisheries.

5.4.1 Total small-scale fisheries 
employment and subsistence fishing
The concept of employment is distinguished from the 
concept of subsistence in labour statistics (see Glossary 
for definitions used, and Box 5.2). The two concepts are 
measured differently, yet both are required in order to 
better understand the diversified and often opportunistic 
strategies individuals and households employ in small-
scale fisheries in order to support livelihoods (Allison 
and Horemans, 2006). Such measurement often poses 
a challenge given that an estimated 61�percent of the 
world�s workforce is informal (ILO, 2018),8 particularly in 
small-scale fisheries. Participation in these fisheries may 
be the primary work activity conducted by households in 
parallel with other work activities not related to fisheries, 
or a complementary effort that provides additional income 
to support livelihoods, particularly to fill �livelihood gaps� 
during agriculture off-seasons (BØnØ and Friend, 2011; Mills 
et al., 2011). Like other primary economic activities (e.g. 
agriculture), employment along the small-scale fisheries 
value chain can often be characterized as irregular and 
seasonal, leading to a substantial variety of livelihoods 
involving multiple occupations, often characterized by 
vulnerability (BØnØ, 2009; Davis, Di Giuseppe and Zezza, 
2017; Oya, 2015). As such, for many households, the 
definition of employment in this subsector extends far 
beyond the typical conception of a �full-year� activity, 
particularly in inland fisheries where participation is 
primarily part time (Funge-Smith and Bennett, 2019). 
Moreover, the average income (at least from the harvesting 
segment of the value chain) in this subsector is likely below 
the nationally determined minimum living wage in 
many countries (Giron-Nava et al., 2021)9

Given the nature of household participation in small-scale 
fisheries, the estimates presented here include both part- 
and full-time employment across the different segments 

8 Informality is characterized by the International Labour Organization (ILO) in terms of either (i) employment in the informal sector: an 
enterprise-based concept defined in terms of the characteristics of the place of work (e.g. enterprises that are not registered); or (ii) 
informal employment: a job-based concept defined in terms of the employment relationship and protections associated with the job itself 
(e.g. entitlements to pension schemes) (ILO, 2018).

9 The minimum living wage is consistent with measures to determine the poverty line, though wage is only one component of income considered.
10 With the uncertainties around this estimate between a lower and upper bound of 100.2 million people and 139.9 million people, respectively.
11 Estimated by the ILO at 3.2 billion (ILO, 2021).
12 The lower and upper bound for engagement in subsistence activities in small-scale fisheries was 43.2 and 61.9 million, respectively.

of the small-scale fisheries value chain and engagement 
in subsistence activities (harvesting or processing).

To generate global estimates of participation in small-
scale fisheries activities, this study used standardized 
household-level data systematically collected through 
national labour force surveys and household income 
and expenditure surveys conducted over the last 
decade. These surveys allowed for estimates of 
the total number of people involved in small-scale 
fisheries activities from a larger dataset than previously 
available, disaggregated by gender and including data 
on employment along small-scale fisheries value chains 
and on subsistence activities (harvesting or processing), 
providing perhaps the clearest picture to date of the 
role that these fisheries play in supporting livelihoods 
worldwide (see Section A.4.2 in Annex A).

The data from these surveys in 78 countries and 
extrapolated to the global level show that, in 2016, an 
estimated 120.4 million people were either employed 
throughout the value chain in all capture fisheries 
(both small- and large-scale combined), or engaged 
in subsistence activities (harvesting or processing) at 
least once during the year10 (though more frequently in 
surveys that recorded shorter reference periods), with 
small-scale fisheries accounting for 93.9 percent of this 
total, equivalent to 113.0 million people (Table 5.4).

Of the 120.4 million people participating in capture 
fisheries, an estimated total of 67.5 million people, 
equivalent to 2.1 percent of the globally employed 
population,11 were employed full or part time in 2016 
along the fisheries value chain. Of these, an estimated 
60.2 million were employed in the small-scale 
fisheries subsector either part or full time across all 
value chain segments and 7.3 million were employed 
in large-scale fisheries, suggesting that 89.2 percent of 
global fisheries employment was in small-scale fisheries 
that year. In the same year, an estimated 52.8 million 
additional people were engaged in small-scale fisheries 
for subsistence (harvesting or processing) at some 
point during the year, based on surveys covering 
respondents� activity over the full year12 (Table 5.4).

5.4 Livelihoods supported by small-scale fisheries: 
employment, subsistence activities, and additional 
livelihoods dependent upon these fisheries
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Figure 5.17 shows the average estimated share of catch 
exported from marine and inland small-scale fisheries, 
using a sample of 26 countries and territories.18

5.5.1 Proportion of small-scale 
fisheries production exported
The growing participation of small-scale fisheries 
in global aquatic food markets has been viewed 
with both optimism and caution: it presents an 
opportunity to increase incomes and reduce poverty 
(Steenbergen et al., 2019), but at the same time poses 
a risk in terms of increased resource exploitation, 
inequality and food insecurity. Increasing prices, 
for instance, could lead to an increase in fishing 
effort (Crona et al., 2016). Global aquatic food export 
data do not allow for distinguishing whether the 
product originates from large-scale fisheries, small-

18 Argentina, Bangladesh, Barbados, Brazil, Chile, China, Ghana, Greenland, Indonesia, Kenya, Liberia, Madagascar, Maldives, Morocco, 
Norway, Peru, Philippines, Saint Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, Senegal, South Africa, Thailand, Uganda, 
United Kingdom of Great Britain and Northern Ireland, and Viet Nam.

19 Export data are expressed in net product weight. The share in quantity is provided for indicative purposes only, as the total might result 
to be not fully comparable due to the different compositions of the product forms being exported by these countries and at global level 
(i.e. the total of net product tonnes is the result of the sum of whole fish, fillets, fishmeal, fish oil, etc).

scale fisheries or aquaculture. Therefore, in order 
to assess the extent of participation of small-scale 
fisheries in international trade, expert judgement and 
other available information were consulted by local 
researchers in the 58 CCS and used to estimate the 
share of small-scale fisheries catch exported (at the 
level of functional group of species). These data were 
available for at least 85 percent of the small-scale 
fisheries catch in 26 countries and territories (see 
Section A.4.3 in Annex A).

These 26 countries and territories are responsible 
for a significant portion of the world�s total aquatic 
food exports � almost 44 percent of the volume19 and 
46 percent of the value of these exports during the 
2013�2017 period, according to FAO FishStat trade 
statistics of fisheries and aquaculture products (FAO, 
2020a). In the corresponding 26 CCS, 22 had

5.5 The role of small-scale fisheries in 
international trade of fish products
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	� An estimated 44.7 million women worldwide 
participate in small-scale fisheries value chains or 
engage in subsistence activities, which translates into 
39.6 percent of the total people active in the subsector. 
Women represent 15.4 percent of total employment 
in the pre-harvest segment of the small-scale fisheries 
value chain (e.g. gear fabrication and repair, bait 
and ice provisioning, boat-building), 18.7 percent 
in the harvesting segment (including vessel-based 
and non-vessel-based activities), 49.8 percent in the 
post-harvest segment (e.g. processing, transporting, 
trading, selling) and 45.2 percent of the total actors 
engaged in small-scale fisheries subsistence activities.

	� Women participate in small-scale fisheries most 
commonly through informal and unpaid activities, 
limiting their social protections and security. While 
this participation can be partially highlighted through 
estimates of engagement in subsistence activities, 
much of it continues to be systematically excluded 
from official fisheries data collection and analysis, 
and thus women�s contributions are insufficiently 
considered in fisheries decision-making.

	� Women are over-represented in intertidal, low-gear, 
invertebrate fisheries due to limitations in access 
to gear and fishing habitats. These fisheries are less 
likely to be defined as fishing, and thus may not be 
monitored, resulting in underestimations of catch, 
social importance and environmental impact.

	� Women in many contexts have less access to small-
scale fisheries, but also stand to significantly benefit 
from that access, with broad societal implications for 
food security and nutrition and poverty alleviation.

	� Women continue to be under-represented in small-
scale fisheries governance systems, and those who do 
participate are typically only able to engage in limited 
ways. Barriers include gender-blind small-scale fisheries 
policy, and lack of capacity to implement existing policy.

	� The Illuminating Hidden Harvests (IHH) study 
illustrates that gender-disaggregated fisheries data 
are still rare, especially in official national-level 
fisheries statistics. Gender disaggregation should 
be the minimum requirement for all monitoring 
and research that informs fisheries policies and 
programmes. Gender-blind data or biased data 
collection methodologies overlook women in 
fisheries, obscuring the full contributions of small-
scale fisheries towards the realization of the 
Sustainable Development Goals (SDGs) and towards 
achieving gender-inclusive fisheries policies and 
practices, as called for by the Voluntary Guidelines 
for Securing Sustainable Small-Scale Fisheries in the 
Context of Food Security and Poverty Eradication 
(SSF Guidelines).

Figure 6.1 provides an overview of key pathways through 
which gender considerations in small-scale fisheries 
support their contribution to sustainable development.

6.1 Key findings and messages
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Small-scale fisheries cannot be understood without 
considering gender, and this requires confronting the 
continued absence of women in the already limited 
data available on small-scale fisheries (Kleiber, Harris 
and Vincent, 2015; Harper et al., 2017). The first 
attempt to gauge the scale of women�s engagement 
in small-scale fisheries globally was done in the 
2012 Hidden Harvest study (World Bank, 2012). 
The findings in this study underscored the need for 
commitments to gender equity and equality, which 
have been further articulated in international policy 
guidance, specifically the SSF Guidelines and the 
SDGs (FAO, 2015). However, it has proven elusive 
to translate these into action, in particular the 
commitment to closing the gender data gap.

The gender data gap in small-scale fisheries is a 
sexist phenomenon whereby the vast majority of 
information gathered by fisheries management and 
related agencies and institutions refers only to men. 
This data gap persists because fisheries, as with 
many other sectors, are caught in a self-reinforcing, 
gender-blind24 feedback cycle (Figure 6.2; adapted 
from FAO, 2017b). In this cycle, sexist data are both a 
product and a reinforcer of structures25 that present 
a limited view of the contributions of the small-scale 
fisheries subsector to economies, food security and 
nutrition, and sustainable development (Lentisco 
and Lee, 2015). The gender data gap is not unique 
to small-scale fisheries. It has been documented 
at a global scale in many labour markets, and is 
identified as a major barrier to the realization of the 
SDGs (Buvinic and Levine, 2016). Investigating how 
sexist data are perpetuated, and more importantly 
where these data are being challenged in small-
scale fisheries, can elucidate best practices for data 
collection processes that are gender-aware and 
gender-inclusive, and also take into account other 
intersecting identity characteristics such as age, class, 
race and religion (Box 6.1; Figure 6.3). These practices 
can add insights on means to strengthen small-scale 
fisheries contributions to sustainable development.

This chapter seeks to address the challenge 
sexist data present and outline the opportunities 
associated with gender-inclusive small-scale fisheries 
structures. It does so by assessing gender-related 
gaps and barriers that persist in the collection 
and analysis of small-scale fisheries data, with 

24 This can include policy documents that do not address gender, but also research and development that ignores the roles, rights and responsibilities 
associated with women and men as well as power dynamics between women and men, and girls and boys (Kleiber et al., 2019).

25 These structures include data collection, monitoring and evaluation systems, policies, institutions, and norms that characterize and 
govern small-scale fisheries.

26 See glossary of IHH terms.
27 To integrate gender across the IHH study, a team of 28 gender advisors (79 percent women, 21 percent men) with national or regional 

expertise from around the world was assembled (see Annex A for a list of countries and names). 

examples that highlight pathways towards gender 
inclusivity and equality,26 as critical information for 
the implementation of the SSF Guidelines and for 
fully understanding the contributions of small-scale 
fisheries to the SDGs. Specifically, the chapter focuses 
on answering the following:

	� What are the gendered patterns of participation  
in the pre-harvest, harvesting and post-harvest 
segments of small-scale fisheries value chains? What 
types of activities are recorded, and which are missing 
from small-scale fisheries economic analyses?

	� What species do women and men harvest, using 
what gear types and in which habitats? Which 
species are included, and which are missing from 
the analysis?

	� How does gender determine access to the nutritional 
and livelihood benefits of small-scale fisheries? What 
are the current data limitations to understanding 
differences in access to these benefits?

	� How is gender addressed in small-scale fisheries 
governance in terms of representation, distribution 
of authority and mechanisms of accountability? 
What are the monitoring gaps to assess gender 
equity in governance?

In responding to these questions, the chapter 
illuminates a fuller picture of the contributions from 
small-scale fisheries as they relate to four thematic 
areas of the SDGs: economics, environment, nutrition 
and governance. It concludes by returning to the 
challenge of sexist data structures to identify key 
actions to catalyse the transition from �gender-blind� 
to �gender-inclusive� small-scale fisheries research, 
policy and practice.

This chapter is informed by qualitative and 
quantitative data from three main sources: 58 country 
and territory case studies (CCS), IHH employment 
datasets for 78 countries, and input from 28 IHH 
gender advisors.27 Together these sources were used to 
identify gaps and barriers to collecting and reporting 
gender-inclusive small-scale fisheries data, while also 
illuminating what is known about gender and small-
scale fisheries. The data sources are described in 
Annex A; Table 6.1 outlines which sources were used to 
answer questions across each thematic area.

6.2 Introduction
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From bookkeeping and provisioning for fishing trips, 
to informal processing and transport and sale of fish 
and invertebrates, many small-scale fisheries activities 
are neither enumerated nor remunerated, and these 
activities tend to be disproportionately done by women 
(Gopal et al., 2020). Without these activities and inputs 
(i.e. informal employment and unpaid work, including care 
work), essentially all fishing operations and communities 
would not function, and fish would not make it to market 
or consumers. Yet, many of these activities continue to be 
invisible to policymakers and managers. This is because 
fisheries continue to be mainly considered from the 
harvesting (and environmental) perspective and to some 
extent the market for the product, but rarely include the 
full picture of actors and activities, including the entire 
fisheries value chain, subsistence fishing and processing, 
and all relevant inputs.

Of the 58 CCS included here, 25 had some (but often 
limited) gender-disaggregated data. Data extracted 
from labour force surveys and household income and 
expenditure surveys (rather than fisheries surveys) 
provided a more comprehensive set of gender-
disaggregated data to understand gendered patterns 
of participation in small-scale fisheries. These data 
suggest that women represent 15.4 percent of total 
employment in the pre-harvest segment of the 
small-scale fisheries value chain (e.g. gear fabrication 
and repair, bait and ice provisioning, boat-building), 
18.7 percent in the harvesting segment (including 
vessel-based and non-vessel based activities), 49.8 
percent in the post-harvest segment5 (e.g. processing, 
transporting, trading, selling) and 45.2 percent of total 
actors engaged in subsistence fishing and processing. 
Overall, data collected for this study suggest that 44.7 
million women worldwide participate in small-scale 
fisheries employment along the value chain or engage 
in subsistence activities (harvesting and processing), 
meaning that women represent an estimated 39.6 
percent of total participation in the subsector (Table 
6.2). While this number appears to be less than the 
previous global estimate of 46 percent from the 
Hidden Harvest study (World Bank, 2012), this latest 
estimate is more broadly based, as it involves a much 
larger dataset of countries and different estimation 
approaches. However, the figures presented here likely 
still underestimate the contributions from women in 
small-scale fisheries because of overall limitations in 
the availability of small-scale fisheries data.

Gendered patterns of participation in fisheries are 
dynamic, with gender roles and responsibilities 
shifting over time in relation to social, economic and 
environmental pressures and trends (Gustavsson, 
2020; Thomas et al., 2021). However, in many 

contexts, fisheries-related activities are segregated along 
gender lines with other identity factors intersecting to 
determine who does what and where (Pedroza-GutiØrrez, 
2019). Input from gender advisors in the IHH study 
indicated a commonly observed pattern where men are 
involved in full-time and year-round fishing activities, 
whereas women�s involvement tends to be in occasional, 
seasonal and unpaid/informal activities, often labelled an 
extension of their domestic responsibilities.

Some of the barriers to collecting gender-
disaggregated fisheries data identified in this study 
involve a lack of institutional capacity, such as low 
funding, no gender training for staff, and not enough 
women researchers. The structural focus is on fishing 
and the market, but women are not assumed to 
be key players in the sector; hence the collection, 
analysis and dissemination of gender-disaggregated 
employment data is given lower priority.

6.3.1 Pre-harvest segment
Data reflecting the scope and scale of participation in 
pre-harvest activities, such as making/repairing nets 
and gear and bait acquisition, are limited in official 
datasets, especially those activities performed by 
women. For example, in Galicia, Spain, net-weavers 
(who are predominantly women) are not recognized 
or represented in fisher guilds or accorded labour 
rights (E. Ojea, 2020, Gender Advisor, Spain). By 
contrast, in Chile some national-level data exist for 
pre-harvest segment employment, disaggregated 
by gender, while in one region of Brazil official 
data include the number of women engaged in 
gear repair and bait acquisition (Brazil and Chile 
CCS). Where pre-harvest employment data exist, 
whether disaggregated or not, the numbers likely 
under-represent women�s contributions due to the 
invisibility and devaluation of certain activities and 
employment. For instance, in Nigeria, net-making is 
considered an extension of women�s reproductive 
or household activities and is therefore not included 

6.3 Participation by women in small-scale 
fisheries value chains and subsistence activities

Women�s work is often excluded 
from fisheries data collected by 
the Department of Fisheries. This  

is particularly the case for processing, but 
also the other kinds of �shadow work� 
that sustain fishermen. 

(J.L. Johnson, Gender Advisor for Uganda,  
 personal communication, 2020)
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Zanzibar, over the last two decades the number of 
women fish traders in local markets has increased 
substantially, such that they are now commonly 
seen there in equal numbers to men (Fröcklin et al., 
2013; M. Torre-Castro, 2020, Gender Advisor, United 
Republic of Tanzania). Nevertheless, structurally, many 
fisheries agencies continue to focus on production, and 
thus the data lack accurate representation of post-
harvest activities, especially those associated with the 
small-scale subsector. An exception to this is India�s 
National Marine Fisheries Census, where, although 
not counted under the category of �fisher�, women are 
enumerated in the table of �fishing allied activities�, 
i.e. fish marketing, making or repairing nets, curing/
processing, peeling, labourer and others (Central 
Marine Fisheries Research Institute, 2010).

6.3.4 Subsistence harvesting and 
processing
Many small-scale fishing activities are not counted 
as �employment� in fisheries data because they are 
not market-oriented, nor are they done in exchange 
for pay or profit. Here, these contributions have 
been partially captured through data extracted from 
labour force surveys and/or household income and 
expenditure surveys, which indicate that globally 
23.3 million women participate in marine and inland 
harvesting and processing activities for subsistence, 
representing 45.2 percent of all those engaged in 

28 See Chapter 5 for more detail on these estimates.

subsistence activities in the subsector.28 Participation 
by women in subsistence activities is highest in 
Africa and Oceania where women represent 56.8 
percent and 50.4 percent, respectively, of all those 
participating in small-scale fisheries, without 
remuneration, to feed their families. Because 
subsistence activities are informal and unpaid, 
women�s participation is under-represented in 
fisheries datasets that focus on commercial species 
and paid work. For example, in Ghana and the 
Gambia, women glean for oysters and shellfish in 
estuaries, but data representing these activities are 
not reflected in national fisheries statistics (Bilecki, 
Torell and Owusu, 2015; Njie and Drammeh, 2011; 
UNCTAD, 2014; A. Fent, 2020, Gender Advisor, the 
Gambia). Likewise in processing, activities that take 
place in plants and factories may be recorded in 
national employment datasets, but those that take 
place in informal or private spheres are not. Examples 
of this are found in Rio Grande, Brazil, where women 
work in sheds or backyards at home, processing 
occasionally whenever they have fish (L. Hellebrandt, 
2020, Gender Advisor, Brazil); and in the United 
Republic of Tanzania, where women occupy informal 
market spaces (M. de la Torre-Castro, 2020, Gender 
Advisor, United Republic of Tanzania). These spaces 
are not captured in the data, especially where surveys 
have not been adapted to local contexts, but they still 
constitute an important part of small-scale fisheries 
value chains.

6.4 Women�s fishing activities: methods, 
habitats and species
Women and men engage in small-scale fisheries 
activities all over the world (Kleiber, Harris and 
Vincent, 2015). But, as the following quotes illustrate, 
the types of fishing they engage in varies greatly, 
shaped by context-specific societal expectations of 
women and men (Frangoudes and Gerrard, 2018; de 
la Torre-Castro et al., 2017; Lentisco and Lee, 2015; 
Short et al., 2020; Thomas et al., 2021), as well as 
differential access to fisheries resources including 
capital, gear, and fishing grounds (Wosu, 2019).

Mirroring the gender data gaps in small-scale 
fisheries employment data, how fishing and fishers 
are defined and valued often renders women invisible 
(Kleiber, Harris and Vincent, 2014; Smith and Basurto, 
2019). Boat-based, gear-driven fishing activities that 
are income-earning and full time are often elevated 
in data collection and policy priorities, precisely 
overlooking the contribution of women and other 
marginalized groups (Kleiber, Harris 

and Vincent, 2015; Thorpe et al., 2014; Williams, 
2015). Taken together, this leads to women�s fishing 
contributions being largely unaccounted for in official 
fisheries data (Harper et al., 2017). Moreover, from 
an environmental perspective, this also results 
in underestimations of catch volume and species 
targeted, as well as the habitat impacts of women�s 
fishing activities (Harper et al., 2020; Kleiber, Harris 
and Vincent, 2014).

The intertidal zone is for women, 
the coral reef is for men. Shells are    

                 for women, fish are for men.

(Siar, 2003)





138 I Illuminating Hidden Harvests

Access to small-scale fisheries is not evenly 
distributed, and a lack of attention to gender and 
other identity factors in fisheries policy and practice 
may perpetuate such inequality (Ferguson, 2021). 
This section provides insights for understanding 
how social differences influence who has access to 
� and who subsequently benefits from � small-scale 
fisheries, illuminating the need to go beyond gender 
and focus on other aspects of identity when gathering 
data on small-scale fisheries actors and beneficiaries.

6.5.1 Nutritional benefits from small-
scale fisheries
�Hidden hunger� refers to a deficiency in micronutrients 
often found among women of reproductive age and 
children under the age of five (O�Meara et al., 2021). The 
nutritional value of fish, whether obtained from small-
scale fisheries or other sources, plays a crucial role in 
addressing this hunger (see Chapter 7 on nutrition), 
especially for certain regions of the world (FAO, 2020d; 
Thilsted et al., 2016) and certain populations (Bennett et 
al., 2018). Women during certain life stages and young 
children experience greater nutritional needs than 
men, yet have insufficient access to fish from which 
to obtain these vital nutrients (O�Meara et al., 2021), 
and this can have ripple effects across generations. 
Some evidence highlighted in this study by the gender 

advisor for Nigeria indicates that, �compared to women, 
men characteristically derive more nutritional benefits 
[from small-scale fisheries] because they are served the 
greatest portion of the fish in the household� (K. Fakoya, 
2020, Gender Advisor, Nigeria), a finding that is in line 
with an earlier study of intrahousehold fish consumption 
and distribution in the country (Gomma and Rana, 
2007). Previous work has highlighted the variation in 
nutrient content of fish and aquatic foods (FAO, 2020d), 
and now there is increased focus on equity issues and 
access to aquatic foods (Blue Food Assessment, 2021b; 
Hicks et al., 2019). However, there is still a lack of data 
on access to the food security and nutritional benefits 
of small-scale fisheries disaggregated by gender and 
other identity factors, data which are paramount for 
developing targeted programmes that can improve 
women�s access to these critical benefits.

6.5.2 Beyond gender in understanding 
differential access to small-scale 
fisheries benefits
Insights shared by gender advisors from 17 CCS suggest 
that access to small-scale fisheries is influenced by 
gender but also by intersecting identity factors, such 
as ownership of capital, land or equipment; age; class; 
ethnicity; education; kinship ties, social networks or 

6.5 Beyond gender in understanding access to 
nutritional benefits of small-scale fisheries

Figure 6.6 Species primarily fished by women and men in 11 IHH country and territory case studies in 2020, by 
seven functional groups of species 
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Notes: The sample size for each functional group is the number of countries with gender-disaggregated data on fished species.  
The information presented here was provided by IHH gender advisors.
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cooperative membership; marital status; migration 
status; religion; and indigenous identity. These factors 
vary greatly across contexts. For example, in the 
Gambia, class, ethnicity, marital status, migration 
status and age are highly relevant in shaping access to 
fisheries opportunities and their associated benefits 
(A. Fent, 2020, Gender Advisor, the Gambia). Likewise 
in coastal Kenya (Matsue, Daw and Garrett, 2014) 
and Lake Victoria (Medard, 2012), marital status is a 
factor in employment, as seen in the high proportion 
of female fish processors who are single, divorced or 
widowed. In Malawi, less-educated, resource-poor 
women fish traders are concentrated in smaller 
rural markets and face greater barriers to obtaining 
fish (Nagoli, Binauli and Chijere, 2018). Similarly, in 
Bangladesh, Muslim women fishers from wetland 
regions have inferior access to semi-urban markets 
than Hindu women fishers from the coast (Deb, Emdad 
Haque and Thompson, 2015). Furthermore, a high 

proportion (80 percent) of marine and inland catch 
in small-scale fisheries is mediated by licensing (see 
Chapter 8 on governance), which requires fishers to 
navigate bureaucratic processes where gendered roles 
and responsibilities in many cases put women, and 
especially certain groups of women, at a disadvantage 
for gaining recognition as small-scale fishers while also 
fulfilling their domestic responsibilities. In these cases, 
membership in fisheries organizations may be a critical 
entry point for overcoming barriers to access.

Taken together, these insights reinforce the need to 
explore gender further and beyond to understand 
the multiple, overlapping and compounding factors 
that differentiate people�s abilities to participate 
in and benefit from small-scale fisheries, including 
the potential for small-scale fisheries to support 
food security, and especially to prevent further 
marginalization of those already at risk of malnutrition.

6.6 Women in small-scale fisheries governance

As seen in this study, women�s access to small-scale 
fisheries decision-making forums is often limited. The 
number of women and men participating in decision-
making and governing institutions is not often tracked. 
The IHH governance cluster (see Section A.1.2.3 in Annex 
A) documented 707 fisheries civil society organizations 
(CSOs), of which 127 (18 percent) provided gender-
disaggregated data on leadership or membership (see 
Chapter 8). Among these 127, the proportion of women 
members ranged from <�1 percent to 100 percent (mean 
= 44 percent, median = 35 percent). However, it may 
be that gender-disaggregated data is more likely to be 
collected in institutions that are more gender-inclusive, 
meaning that these CSOs may not be representative 
of the other 580 that did not provide gender-
disaggregated data.

This study only found a very small amount of 
quantitative gender-disaggregated data on the 
representation of women as leaders and members 
of small-scale fisheries organizations. However, the 
IHH gender advisors were able to provide qualitative 
information on the barriers to women�s participation 
as well as their agency in decision-making processes.

At the national level, five of the gender advisors found 
strong engagement from women in small-scale fisheries 
governance. In the Philippines, Saint Vincent and the 
Grenadines, and Spain, women occupy 46�70 percent 
of national and regional fisheries leadership positions. 

While no numbers were available for Greenland, 
�women play a majority role in the management of 
fisheries and their governments�� (H. Snyder, 2019, 
Gender Advisor, Greenland), which reflects the over-
representation of women in Greenland government 
positions overall. In Peru, women�s participation was 
also described as extensive.

At the subnational organizational scale, numbers 
from Malawi (43 percent women) also indicate 
significant levels of participation from women in 
governance. Likewise, in Nigeria and Ghana women�s 
involvement is concentrated in post-harvest 
organizations, where they dominate (Aduomih, 2019; 
Akintola and Fakoya, 2017; Bilecki, Torell and Owusu, 
2015). However, in Senegal, women�s inclusion in the 
Local Artisanal Fishery Councils is limited because 
women�s roles, and thereby their right to leadership 
representation, are limited to the post-harvest 
segment (USAID, 2017), illustrating that strong 
representation of women in one segment does not 
necessarily translate into overall inclusion in small-
scale fisheries decision-making overall.

The gender advisors identified several access barriers 
for women in small-scale fisheries governance. First 
is the assumption that women do not fish, and are 
therefore at best peripheral stakeholders in fisheries 
governance (C. Pedroza, 2019, Gender Advisor, Mexico). 
This is then reflected in male-dominated fisheries 
organizations and further reinforced by development 
policies that are narrowly focused on fisheries 
production (N. Gopal and H. Hapke, 2019, Gender 
Advisors, India). Additionally, social and cultural norms 
can suppress women�s voices and hinder their active 
participation (A. Choudhury, 2019, Gender Advisor, 
Bangladesh), making it more difficult for them to have 
an influence on patriarchal systems (S. Mangubhai, 
2019, Gender Advisor, Fiji).

[W]omen have not had a strong 
voice in fisheries management and 

governance, but not for lack of trying.

(H. Hapke, Gender Advisor for India, 
 personal communication, 2019)
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6.7.1 Moving away from gender-blind 
approaches to small-scale fisheries
As illustrated in this study, gender-disaggregated 
fisheries data are still rare, especially in official 
national-level statistics. Data collection methods 
are commonly gender-blind or gender-biased, which 
tends to overlook the contributions of women 
(Kleiber, Harris and Vincent, 2015). In turn this leads 
to policies, programmes and management being 
designed with only men�s experiences and roles in 
mind. For data collection to accurately represent the 
experiences of the millions of people (men, women 
and children) involved in and/or dependent on 
small-scale fisheries, specific, targeted categories 
are required. The ways in which fisheries activities 
and workers are defined is critical, as these directly 
influence where future efforts, energy and resources 
are to be focused. �Without the right categories, 
the right data can�t be collected. And increasingly, 
without the right data, there can be no social change� 
(D�Ignazio and Klein, 2020). The lack of gender-
disaggregated data limits opportunities to improve 
livelihoods, food security and nutrition, and agency in 
governance, resulting in gender inequalities becoming 
more deeply entrenched or widened. To advance 
gender equality and counteract the structural 
devaluation of women and their contributions, 
knowledge and priorities, a foundational shift is 
required to acknowledge and value all small-scale 
fisheries actors and their management needs.

6.7.2 Reframing small-scale fisheries 
to include all activities and actors
Using labour force surveys and household income and 
expenditure surveys from 78 countries, this study 
found that 44.7 million women worldwide participate 
in small-scale fisheries value chains or subsistence 
activities (Table 6.2), representing 39.6 percent of the 
total number of people employed or engaged in the 
subsector. The study approach highlighted aspects 
of small-scale fisheries that are less visible, such 
as foot fishing and informal trade, which are also 
dominated by women. In focusing on these activities, 
the study has helped to rebalance commonly skewed 
national views of fisheries and food systems so that 
they include all activities and actors, both women 
and men. This is a needed precursor to other, deeper 
changes that would progress gender equality, as is 
called for by the SSF Guidelines and SDG 5.

6.7.3 Embracing gender-inclusive 
approaches throughout all 
dimensions of small-scale fisheries
Prioritizing gender equality in fisheries not only 
changes how fisheries are understood (e.g. which 
activities are important, who contributes, who 
benefits, who gets to make decisions), it also changes 
how fisheries institutions, research and actions 
are shaped. This requires acknowledgement of and 
engagement with existing power structures that 
currently reinforce the status quo, including gender-
blind approaches to small-scale fisheries (Figure 6.2). 
The shift to a gender-inclusive approach (Figure 6.3) is 
fundamental to operationalizing the human rights-
centred vision of the SSF Guidelines, which provides 
a leading example of how strong integration of SDG 
5 (Gender equality) with all other SDGs is required 
for the equitable governance of natural resources. 
While there is no single or �correct� entry point for 
this shift, several key actions are outlined below that 
are necessary in making the transition. If acted upon, 
these actions would accelerate meaningful progress 
towards gender equality in small-scale fisheries, as 
articulated in the SSF Guidelines and SDG 5.

1. Start with gender disaggregation 
as a minimum requirement. The quest to 
understand the full scope and value of small-scale 
fisheries is inextricably linked to efforts to uncover, 
catalogue and quantify the contributions of women 
and men in this subsector. Gender-disaggregated 
data is a minimum requirement for quality, complete 
data, as is recognized in the SSF Guidelines (FAO, 
2015). This minimum requirement was reinforced 
in 2021 by the FAO Committee on Fisheries, which 
�reaffirmed the importance of FAO�s role in collecting, 
analysing and disseminating statistics on fisheries 
and aquaculture, including gender-disaggregated 
data when possible, and requested FAO to inform 
Members on additional needs to improve data 
collection systems, in particular for small-scale and 
artisanal fisheries and aquaculture� (FAO, 2021d). 
However, gender-disaggregated data are not 
sufficient to explain the patterns that emerge in 
how men and women contribute to and benefit from 
small-scale fisheries. Deeper gender research is also 
required to identify the (frequently invisible) norms, 
relations and beliefs held by individuals and societies 
that constrain or enable women and men differently, 
including the ability to access, participate in and 

6.7 Committing to gender inclusivity and 
equality in small-scale fisheries
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Contributions of small-scale fisheries  
to nutrition
	� The nutrient potential of fish is measured as the sum 

of the nutrients contained in the catch at the time of 
landing. In this study the concentrations of iron, zinc, 
calcium, vitamin A, selenium and omega-3 fatty acids 
in each functional group of fish were investigated 
by analysing publicly accessible databases and 
novel methods of predictive modelling to estimate 
the nutrient potential of global inland and marine 
fisheries catches. Understanding nutrient potential 
provides an important new method to assess the 
impacts of fisheries policy on nutrition outcomes.

	� While all fish are highly nutritious, the most nutritious 
species from both inland and marine fisheries are 
small (< 25 cm body length), pelagic species. For adult 
women, a 100 g portion of small fish provides on 
average 26 percent of the recommended nutrient 
intake (RNI) for calcium and 72 percent of RNI for 
omega-3 fatty acids, while a 100 g serving of large 
fish on average provides 12 percent and 51 percent, 
respectively, for the same nutrients.

	� Fish species harvested by large- and small-scale  
fisheries contain similar quantities of most nutrients, 
although the average catch from large-scale fisheries 
contains 25 percent more omega-3 fatty acids than 
that of small-scale fisheries. This may reflect the 

relatively high latitude and deep-water focus of  
large-scale fisheries, where species tend to be  
richer in omega-3 fatty acids.

	� Finfish catches from small-scale fisheries in all regions 
(but less so in Europe) can play an important role in 
addressing known nutrient deficiencies. For example, 
the finfish catch from small-scale fisheries in Africa 
has the potential to contribute the equivalent of 20 
percent of RNI of calcium, selenium, zinc and omega-3 
fatty acids to over 50 percent of women (137.0 million) 
of reproductive age. In Asia, where calcium intakes are 
estimated to be well below requirements, finfish catch 
has the potential to contribute the equivalent of 20 
percent of RNI of calcium for 25.2 percent of women 
(271.0 million) of reproductive age.

	� Country and territory case studies from Lake Victoria 
found that a serving of small indigenous dagaa 
(Rastrineobola argentea) contains six times the 
calcium, twice as much iron, three times more zinc, four 
times more vitamin A and twice the omega-3 fatty acids 
as an equivalent serving of the introduced Nile perch 
(Lates niloticus).Loss of fish quality and quantity from 
inadequate handling, processing and storage frequently 
reduces the contributions of small-scale fisheries to food 
security and nutrition. The introduction of appropriate 
food safety standards and education programmes for 
fishers, fishworkers and households would contribute 
to improved nutrition and livelihoods.

7.1 Key findings and messages

'
FA

O
/B

er
na

l V
ile

la
, E

qu
at

or
ia

l G
ui

ne
a



Contributions of small-scale fisheries to food security and nutrition I 147

Small-scale fisheries and physical and 
economic access to food: new insights in 
sub-Saharan Africa�
	� An analysis of World Bank Living Standards 

Measurement Study data from the African Great 
Lakes region found that households living close 
to small-scale fisheries, and engaging in these 
fisheries, were less likely to be income-poor (down 
by 9�15 percent); had increased fish consumption 
(about twice as often per week and up to three 
times as much); and had higher rates of household 
food security (up by 12.6 percent).

	� Proximity to small-scale fisheries is also associated 
with lower inequality in fish consumption (i.e. 
between wealthy and poor households), by an 
average of 30 percent. Dried fish is more important 
to the diets of rural households (by a factor of 1.3 
to 1.8) compared to urban households) and those 
living far from fishing grounds.

Small-scale fisheries and fish consumption 
during the first 1 000 days of life
	� The first 1�000 days of life (from conception to 2 

years of age) represent a critical window of child 
development, when children and their mothers 
require a nutrient-rich diet to ensure proper growth.

	� Proximity to small-scale fisheries increases access 
to fresh fish by a factor of up to 13 and increases 
dietary diversity in children.�Moreover, small-scale 
fisheries are an important source of nutrient-rich 
foods for rural children from 6 to 24 months of age,  
especially in low- and lower-middle-income countries.�

Illuminating the magnitude and 
distribution of nutritional benefits from 
small-scale fisheries
	� Strategies are needed to ensure the nutritional 

benefits from small-scale fisheries and fish 
products are shared across value chains to include 
vulnerable groups.

	� Initiatives are required to ensure that the benefits 
to health from fish consumption by infants, 
children and lactating mothers are widely known 
and incorporated into practice in order for the 
nutrition benefits from small-scale fisheries within 
households to be optimized.

Figure 7.1 details the pathways through which small-
scale fisheries can impact hunger and malnutrition.

7.2 Introduction
Through a number of global agreements, including 
the declaration �The future we want� from the 
2012 UN Conference on Sustainable Development, 
the Voluntary Guidelines for Securing Sustainable 
Small-Scale Fisheries in the Context of Food Security 
and Poverty Eradication (SSF Guidelines), the 2030 
Agenda for Sustainable Development (and associated 
Sustainable Development Goals) and others, the 
countries of the world have committed to eradicating 
hunger and improving nutrition for all. The urgency 
of achieving these goals is clear: an estimated 720 to 
811 million people faced hunger in 2020, an increase 
of approximately 118 million � but possibly as high 
as 161 million � compared to the previous year. 
Considering moderate or severe food insecurity, 2.8 
billion people (nearly one in three worldwide) did not 
have access to adequate food in 2020, representing 
an increase of nearly 320 million people compared 
to 2019. This is equal to the combined increase 
over the previous five years. More than half of the 
undernourished people in the world live in Asia, and 
more than one-third in Africa (FAO, 2021e).

The global and regional consequences of this food 
insecurity and malnutrition are profound. For 
example, an estimated 22 percent of children under 
the age of 5 were affected by stunting in 2020 

and 6.7 percent by wasting, while 5.7 percent were 
overweight. Again, Africa and Asia accounted for a 
large majority of those children. Anaemia is another 
indicator of malnutrition, with 29.9 percent of women 
between 15 and 49 years of age suffering from anaemia  
globally (FAO, IFAD, UNICEF, WFP and WHO, 2021).

Sustainable Development Goal (SDG) 2 includes 
targets to end hunger, achieve food security and 
improve nutrition. Achieving these targets will 
not be possible without sustained, strengthened 
contributions from the aquatic foods sector, and 
most notably from small-scale fisheries. Accordingly, 
SDG Target 2.3 aims to double the productivity and 
incomes of small-scale food producers, including 
fishers. The vital role of small-scale fishers is also 
recognized in the SSF Guidelines, which are intended, 
among other purposes, �to contribute to global and 
national efforts towards the eradication of hunger 
and poverty� (Preface, FAO, 2015). Specifically, 
Objective 1.1a of the Guidelines aims �to enhance the 
contribution of small-scale fisheries to global food 
security and nutrition and to support the progressive 
realization of the right to adequate food�. The 
recognition of this core function highlights the key 
role played by small-scale fisheries organizations in 
the development of the SSF Guidelines.
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These goals and objectives reflect the fact that for 
millions globally, including vulnerable people and those 
living beyond the reach of formal markets, aquatic 
foods from small-scale fisheries represent a crucial 
and sometimes irreplaceable source of micronutrients 
and fatty acids needed for growth and good health. 
The nutritional benefits from small-scale fisheries 
accrue directly and indirectly. Direct nutritional 
benefits are realized by providing nutrient-rich food 
to families, either from fish eaten by members of 
fishing households, or from fish acquired through gift, 
trade or purchase. Indirect benefits accrue through 
economic pathways (see Chapter 5), with small-
scale fisheries providing livelihoods for men and 
women, and thus income for them to purchase food. 
A better understanding of the values and functioning 
of these pathways is central to developing policy 
actions, programmes and investments that enable a 
sustainable and equitable future for the small-scale 
fisheries subsector and the livelihoods it supports. In 
the decade since the original Hidden Harvest report 
(World Bank, 2012), the global focus on the SDGs has 
built momentum towards transforming food systems 
to provide sustainable healthy diets for all. With this, 
strengthened efforts to highlight the importance of 
fish in food systems (Simmance et al., 2022a; Hicks et 
al., 2019) have spurred an increase in the quantity and 
quality of data on the nutritional profile of fish (Byrd et 
al., 2021; Golden et al., 2021).

This chapter leverages these new data and innovative 
predictive models to illuminate the global, regional 
and national nutritional contributions from small-scale 
fisheries. Where data do not yet support large-scale 
synthesis, a focus on certain data �bright spots� provides 
examples of how analysis of quality data can highlight 
entry points and policy directions. These illustrate 
where and how data and research can change to better 
understand the contributions of small-scale fisheries 
to food security and nutrition. Modifications to existing 
demographic, agricultural or fisheries survey systems 
that account for the idiosyncrasies of small-scale fisheries 
can substantially improve the quality and relevance of 
data for improved fisheries management. Specifically,  
the chapter focuses on the following questions:

	� What is the profile of nutrients important to human 
health that are found in small-scale fisheries catches?

	� How do small-scale fisheries provide physical and 
economic access to nutritious food for urban and 
rural people?

	� How do small-scale fisheries contribute to the diets 
and healthy growth of rural children during their 
first 1�000 days of life?

	� How can national fisheries information systems be 
improved to reflect the nutritional contributions of 
small-scale fisheries?

7.3 The contributions of small-scale fisheries 
to nutrition
7.3.1 Fish as an important source of 
nutrition throughout the life cycle
A new understanding has emerged over the past 
decade, reinforced by global efforts towards achieving 
the SDGs, that ending malnutrition will require just and 
sustainable transformations of food systems (Herrero et 
al., 2020; Sachs et al., 2019). Yet these transformations 
are already underway, driven by a diversity of economic, 
environmental and cultural factors. As small-scale 
fisheries have increasingly become part of a globalized 
food system, power imbalances have played out in ways 
that often do not promote or prioritize local food supply 
and food justice in general (Cohen et al., 2019; Arthur et 
al., 2021). Navigating the governance challenges that lie 
at the heart of reshaping food systems, and optimizing 
the contributions small-scale fisheries can make within 
these, will benefit from a deeper understanding of 
the nutrient potential of aquatic foods. Therefore, 
to achieve SDG targets in many regions � most 
notably those targets under SDG 2 (Zero hunger) � it 
is essential to focus research efforts on the role and 
function of aquatic foods within food systems, as well 
as tools to integrate new knowledge into policy and 
management practice.

Eating aquatic foods supports nutrition through 
all stages of human life, from foetal development 
during pregnancy through to adult health. Meeting 
SDG Target 2.2 � eliminating malnutrition in all of its 
forms (undernutrition, micronutrient deficiencies, 
overnutrition) � requires radical improvements in 
global dietary quality, with aquatic foods playing a 
significant role in sustainable healthy diets worldwide 
(HLPE, 2014; Willet et al., 2019; Hallstrom et al., 
2019; UN Nutrition, 2021). While long recognized 
as an important source of protein, aquatic food 
consumption benefits human health by increasing the 
diversity and availability of micronutrients in diets, 
providing one of the few dietary sources of essential 
omega-3 fatty acids, and displacing consumption of 
less healthy ASFs such as red and processed meats 
(Golden et al., 2021). Indeed, aquatic foods are a 
significant source of key micronutrients including 
vitamin B12, calcium, vitamin D, iodine and selenium, 
and of essential fatty acids in the omega-3 family 
(Byrd, Thilsted and Fiorella, 2020; Hicks et al., 2019), 
as well as vitamin A, iron and zinc when fish are 
consumed whole (Roos, Islam and Thilsted, 2003; 
Hasselberg et al., 2020; Aakre et al., 2020; Reksten 
et al., 2020). Fish, particularly small fish eaten whole, 
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small-scale fisheries to improve food security and 
nutrition and human health outcomes.

The food safety concerns that arise from land-based 
pollution of waterways are likely to be mitigated by 
the actions of governments and the private sector. 
Consumers have some agency in addressing food 
safety issues by demanding safer food from actors 
higher up the value chain, and also by implementing 
hygienic food preparation and storage options in wet 
markets and households. Programming to educate 
consumers can include information on the five keys 
to safer food: 1) keep food clean; 2) separate raw and 
cooked food; 3) cook food thoroughly; 4) keep food 
at a safe temperature; and 5) use safe water and 
raw materials (WHO, 2006). The Code of Conduct for 
Responsible Fisheries (FAO, 1995) includes provisions 
(11.1.2, 11.1.3) on post-harvest practices and trade that 

encourage states to protect consumer health; establish 
and maintain effective national quality and safety 
assurance systems, with minimum standards that 
are effectively applied throughout the value chain; 
and promote the implementation of the international 
food safety standard Codex Alimentarius (also called 
the Food Code). Low- and middle-income countries 
face challenges in engaging in Codex Alimentarius 
processes, and as much as implementation of the 
Alimentarius is needed, so too is adjustment of 
the code to better reflect opportunities to improve 
food safety in small-scale fisheries food systems. 
Moreover, the international community needs to assist 
with building capacity to improve the participation 
of developing countries or areas in international 
standard-setting processes within the Codex 
Alimentarius, so that the views and practices of the 
small-scale fisheries subsector are included.

7.4 Small-scale fisheries, poverty, and food 
security and nutrition: quality data provide 
new insights in sub-Saharan Africa
Sub-Saharan Africa has some of the highest rates of 
poverty, food insecurity and malnutrition in the world, 
with predictions that this will worsen in the years 
ahead due to drivers including climate change and 
increased competition for natural resources (FAO, IFAD, 
UNICEF, WFP and WHO, 2020). Small-scale fisheries 
provide the main supply of fish for people in this region 
and will continue to do so in the coming decades (Chan 
et al., 2019). The nutrient potential of these fisheries in 
Africa is the highest of any global region (see Table 7.2).

High-resolution data linking fisheries livelihoods, food 
security and nutrition and poverty status over large 
geographic scales are rare, but can provide powerful 
insights for making impactful policy choices. The 
World Bank�s Living Standards Measurement Study 
and Integrated Surveys on Agriculture (LSMS-ISA), a 
nationally representative survey undertaken in sub-
Saharan Africa, is unique in that it provides data on 
poverty and food security and nutrition linked to fish 
consumption and fisheries livelihoods. A fishery module 
appended to the survey was designed by fisheries 
researchers to address key questions for the small-
scale fisheries subsector (BØnØ et al., 2012). Survey 
data included fish consumption by quantity and form 
(dried, fresh and smoked) and household engagement in 
livelihoods related to small-scale fisheries (harvesting, 
processing and trade activities). Georeferenced data 
were used to compare rural and urban environments 
and the impacts of living in proximity to waterbodies 
where small-scale fisheries operate.

LSMS-ISA data from Malawi, Uganda and the United 
Republic of Tanzania were used to investigate the 
flow of benefits from the abundant inland (African 

Great Lakes) and marine (coastal Western Indian 
Ocean) small-scale fisheries found in sub-Saharan 
Africa. Detailed spatial data on livelihoods (small-scale 
fisheries, agriculture or neither), fish consumption, 
food consumption profile (as measured by the 
World Food Programme�s food consumption score) 
and monetary poverty (based on national poverty 
line) were analysed to understand how distance 
from waterbodies affects households� physical and 
economic access to fish (see Annex A) (Simmance 
et al., 2022b). The food consumption score provides 
a measure of adequate food consumption, which 
acts as a proxy for energy sufficiency (Leroy et al., 
2015; WFP, 2008). Data availability on fish and 
fisheries was similar across country surveys, except 
for Uganda where data on livelihoods were limited 
to fishing activities only, not extending to the post-
harvest segment of small-scale fisheries value chains. 
These data are used in the following subsections to 
determine where, and for whom, fish and small-scale 
fisheries are most important at the subnational level.

In rural and urban contexts across all three countries, 
more households consume fish than any other ASF 
(Figure 7.8). In the analysis, the price of fish was 
almost always lower than other ASFs (except for 
eggs in Uganda), a likely driver of relatively high fish 
consumption. More households reported consuming 
fish (33�73 percent) than other ASFs (< 40 percent for 
eggs and beef; < 20 percent for poultry, goat or pork); 
this predominance was most evident in Malawi, but 
much less so in Uganda. Fish is particularly important 
in the diets of rural and poor (i.e. living below the 
national poverty line) households, which consume few 
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Where malnutrition is pervasive, young children are 
among the most vulnerable in terms of both immediate 
and lifelong impacts of poor diets (Leroy et al., 2020). 
The critical window of growth and development from 
conception to two years of age is commonly known as 
the first 1�000 days of life. During this period, infants 
and young children require a higher ratio of nutrients 
per kilogram of bodyweight than at any other time in 
their lives (Adu-Afarwuah, Lartey and Dewey, 2017). 
Once children start to eat complementary foods they 
require foods that are nutrient-rich, as their small 
stomachs dictate a higher concentration of nutrients 
per gram of food and per calorie (WHO, 2008). Poor 
nutrition during this time can lead to irreversible 
negative health impacts that persist into adulthood 
(Victora et al., 2008; Leroy et al., 2020). Pregnant or 
breastfeeding women also require a nutrient-rich 
diet because they are the only source of nutrition for 
infants in utero and during the exclusive breastfeeding 
period from birth to 6 months of age (Figure 7.11) (Adu-
Afarwuah, Lartey and Dewey, 2017).

In low-income countries, diets tend to be monotonous, 
consisting of a large portion of a starch-rich staple 
food, a small selection of vegetables, and (in some 
areas) a small amount of flesh foods, including fish 
(Popkin, 2004). Fish is often one of the most nutrient-
rich components of diets in communities that live near 
lakes, rivers or the ocean (Alva et al., 2016; van Vliet 
et al., 2018; O�Meara et al., 2021; Albert et al., 2020); 
many of these waterbodies are home to small-scale 
fisheries (FAO, 2020b). Whole, small fish species are 

often among the most affordable and accessible ASFs 
in many least developed countries or areas. When 
dried and crushed into fish powder they are highly 
nutrient-rich, and can often be purchased in small, 
affordable portions. This makes them ideal during 
the first 1�000 days of life (Byrd, Thilsted and Fiorella, 
2020) and, due to their preservation as a powder, a 
secure source of fish throughout the year (Kawarazuka 
and BØnØ, 2011).

Various country examples attest to the nutritional 
advantages of fish in the diets of women and children. 
In one study in Kenya, adding 3�5 servings per week 
of small pelagic omena (Rastrineobola argentea) to 
the diets of children aged 6�23 months optimized 
intake of vitamin B12, iron, zinc and calcium (Ferguson 
et al., 2015). In the small islands of Maldives, where 
the national per capita fish consumption is among the 
highest in the world (91 kg/year in 2017, compared to 
the global average of 20 kg/year [FAO, 2020b]), fish 
contributes to adequate intakes of riboflavin, vitamin 
B6, vitamin A and protein in women and children 
under 3 years of age (Golder et al., 2001).

Similar results are seen in Bangladesh, where women 
and children who regularly consume small, indigenous 
pelagic fish are more likely to have adequate nutrition 
(Bogard et al., 2015a). In Pacific Island countries, 
high rates of vitamin B12 intake � a vitamin only 
found in ASFs � have been attributed to the high fish 
consumption in Samoa, Solomon Islands, Kiribati and 
the Marshall Islands (EPPSO, FAO and SPC, 2021; SBS 
and FAO, 2019; FAO and SPC, 2020; KNSO, FAO and 

7.5 Small-scale fisheries and fish consumption 
during the first 1�000 days of life
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However, the analysis also revealed that markets 
typically fail to distribute fish to areas distant from 
fished waterbodies, as already highlighted in Section 
7.4. At the same time, intrahousehold distribution 
of fish and social norms around children eating fish 
can mean limited or delayed introduction of fish to 
children�s diets (Bogard et al., 2015a; Gibson et al., 
2020). These results support the ongoing need for 

interventions and management approaches that 
target improvements in fish distribution to leverage 
fisheries to improve food security and nutrition of 
children during the first 1�000 days of life. But it 
should be cautioned that local availability does not 
ensure access; the multiple dimensions that shape 
access to food � physical, economic and sociocultural 
� must also be considered.

7.6 Improving data quality to illuminate the 
magnitude and distribution of nutritional 
benefits from small-scale fisheries
Increasingly, the importance of small-scale fisheries 
as a vital source of nutrition in regions where 
deficiencies are commonplace is being recognized. 
Understanding both the magnitude and distribution 
(both spatially and among groups in society) of 
nutritional benefits from small-scale fisheries is 
fundamental to improving the management and 
sustainability of the subsector.

Shifting fisheries management towards incorporating 
nutrition indicators (or perhaps indicators of healthy 
diets) presents a challenge, but this goal is important 
to optimize the contribution of small-scale fisheries to 
SDG 2. As the most comprehensive global data effort 
on the diverse benefits of small-scale fisheries, the 
IHH initiative had ambitions to provide new data on a 
range of key nutrition indicators, synthesized across 
broad geographies. While a number of these exercises 
ultimately provided only limited new data, they offer 
important lessons for improving nutrition data for 
small-scale fisheries management.

7.6.1 Understanding national fish 
consumption
As a component of the CCS, national teams were 
requested to provide available data on consumption 
of fish from small-scale fisheries at representative 
scales (national and subnational), disaggregated 
by social groups vulnerable to undernutrition (e.g. 
women and children, the poor) (see Annex A for a 
more detailed description of case selection criteria 
and data collected). None of the 58 CCS provided 
consumption data specific to small-scale fisheries 
at scales beyond single communities or locations. 
Only 8 of 58 CCS teams were able to provide 
nationally representative consumption data for fish, 
obtained from national or subnational consumption 
surveys administered through governments or 
international organizations. Further, none provided 
data disaggregated by source (small- or large-scale 
fisheries, aquaculture, imports).

Where national-scale consumption data do not 
exist, fish supply is often used to calculate apparent 
fish consumption; accordingly, several CCS teams 
provided this in place of consumption data. Fish 
supply is calculated from fish production statistics, 
adjusted for international trade (import and export) 
and in some cases for non-food use. In this way, 
it provides what is often the best estimate of the 
quantity of fish available per capita for consumption. 
Although fish supply estimates provide a universal 
standardized metric to assess fish availability, they 
can be an inaccurate proxy for consumption due 
to challenges in monitoring and reporting of fish 
production and trade (e.g. informal and unregulated); 
losses along value chains prior to consumption that 
are not accounted for in calculations; and inequities 
in access, particularly among disadvantaged 
population groups (Box 7.3). Monitoring issues in 
particular become acute for small-scale fisheries 
(Desiere et al., 2018; Fluet-Chouinard, Funge-Smith 
and McIntyre, 2018), where quality statistics are 
most needed. This is primarily due to the dispersed 
catch of these fisheries, as well as a lack of financial 
incentives to invest in monitoring (de Graaf et al., 
2011). As a result, the full contribution of small-scale 
fisheries to fish supply is not well known, and the 
subsector is substantially undervalued in global and 
national assessments of healthy and sustainable diets 
(Halpern et al., 2019b).

7.6.2  Fish consumption among 
vulnerable population groups
Consumption data disaggregated by vulnerable group 
provide a critical input for better managing fisheries 
and meeting the targets of SDG 2, in particular 
ensuring that no one is left behind. Again, very few 
CCS teams were able to provide these data. Where 
available, disaggregation was by one or more of the 
following categories: sex, income, pregnant/lactating 
women, rural/urban women, and age (Box 7.4).
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The management of small-scale fisheries 
and governance of tenure
	� The analysis of small-scale fisheries in this chapter 

showed that management rights are formally granted 
to fishers in nearly 75 percent of countries included 
in the study,33 governing more than one-third of the 
marine (35 percent) and inland catch (39 percent) 
reported for these countries.

	� Co-management policies and the amount of catch 
governed by them were analysed for 55 percent of  
the estimated global small-scale fisheries catch 
estimated by this study. Results show that at the 
national level, 40 percent of the catch comes from 
fisheries with formal co-management provisions, 
but according to experts� perceptions, only half of 
these involve a high level of fisher participation in 
co-management arrangements. Co-management is 
more common at the local level but, nevertheless, 
while 90 percent of the catch comes from fisheries 
with local co-management provisions that are 
formal, only 40 percent are perceived to involve a 
high level of fisher participation.

33 Similar results were found by an independent survey conducted by FAO in 2020, where 81 percent of FAO Member Nations (n = 92) 
reported involvement of fishers in fisheries management (FAO, 2021g). 

	� In order to further strengthen the role of fishers in 
decision-making processes, more effort is needed 
to create local enabling conditions for them to be 
able to exercise their tenure rights. This can be 
accomplished through local supporting institutions, 
such as civil society organizations (CSOs) and 
decentralized fisheries agencies with clear roles 
and responsibilities.

	� Combining management rights with the rights 
of exclusion and transferability can also increase 
fishers� empowerment to manage their fisheries, as 
long as processes and the outcomes for exclusion 
and transfers respect the principles of fairness 
and equity in line with the Voluntary Guidelines for 
Securing Sustainable Small-Scale Fisheries in the 
Context of Food Security and Poverty Eradication 
(SSF Guidelines). This fuller form of devolved rights 
is currently very limited in formal small-scale 
fisheries laws and regulations, governing less than 
5 percent of catch.

	� For most fishers, there is often a lack of clear 
mechanisms for participation in national decision-
making processes. The majority of formal small-
scale fisheries policies that grant management 

8.1 Key findings and messages
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rights to fishers only have jurisdiction in small 
geographic areas, not throughout the entire 
country. As a consequence, fishers� ability to 
participate in and influence national-level decision-
making processes is likely to be limited. Developing 
national-level spaces for the participation of 
fishers, their organizations and their supporters 
could help to address current limitations.

	� State�policies have often failed to protect 
indigenous fishers� tenure rights, who have as a 
result experienced loss of rights to access, harvest 
and manage resources, thus threatening the survival 
of their culture and way of life.�Attempts to correct 
colonial legacies�have prompted some states to 
take measures distinguishing indigenous fishers 
from non-indigenous�small-scale fisheries,�and 
to legally recognize indigenous rights to land and 
water. Although six countries in the Illuminating 
Hidden Harvests (IHH) dataset reported fisheries 
laws that acknowledge distinct rights for indigenous 
fishers, these laws are rarely implemented; yet their 
existence creates leverage for indigenous fishers.

Factors influencing governance and 
management effectiveness
	� Social and cultural identity plays a vital role 

in the viability and day-to-day organization of 
small-scale fisheries, determining who is part 
of a group and who is not. This influences how 
management and governance is locally received, 
shaped or resisted, and ultimately how effective 
it is. Incorporating social and cultural identity 
into small-scale fisheries policy research requires 
complementing quantitative and technical research 
with qualitative and interpretative studies of how 
small-scale fisheries work in practice, as well as 
acknowledging fishers and fishing communities 
themselves for the valuable insights they can give.

Civil society organizations
	� The analysis of the goals of more than 424 producer 

organizations shows that there is high alignment 
between the goals of fishers and the goals of 
the SSF Guidelines, indicating fishers are active 
contributors to SSF Guidelines implementation and 
not passive recipients of state action.

	� The analysis also shows that most fishers� 
organizations see high compatibility between 
sustainable fisheries management and human 
well-being, as practically all of them expressed 
goals related to harvesting and sustainable fisheries 
management, with about 60 percent also expressing 
goals related to human well-being, labour rights, food 
security, or to human and environmental health.

Contributions to the Sustainable 
Development Goals (SDGs), in particular 
Target 14.b
	� An analysis of coastal preferential access areas for 

small-scale fisheries showed they are a commonly 
used spatial tool in all regions of the world for marine 
fisheries. In a sample of 52 countries the median 
coverage of such areas was 3 percent of the exclusive 
economic zone (EEZ). While coverage varies between 
countries, this median shows that preferential access 
for small-scale fisheries globally is very low. As small-
scale fisheries are likely to be the largest employer 
in the ocean economy, greater attention to securing 
access to resources for small-scale fisheries through 
preferential access areas could also be an important 
mechanism towards achieving SDG 1 (No poverty).

	� Licensing is the most commonly used tool in legislation 
for regulating access to resources for small-scale 
fishers. While licensing regulations govern about 70 
percent of marine and inland small-scale fisheries 
catch, only about 45 percent of the catch they 
govern is paired with devolved rights. Licensing 
on its own is least likely to empower fishers and 
fishworkers, and thus their ability to participate in 
decision-making processes concerning their fisheries 
is limited. With some less commonly used access 
strategies such as place of residence or history 
of use, tenure rights are devolved in more than 95 
percent of cases, thereby making them better suited 
to contribute to SDG Target 14.b (�Provide access 
for small-scale artisanal fishers to marine resources 
and markets�). Yet, currently these alternative 
management approaches govern less than 30 percent 
of marine and inland small-scale fisheries catch.

Figure 8.1 describes the ways in which small-scale 
fishers can secure fishing rights, ultimately supporting 
their contributions to sustainable development.

8.2 Introduction
Governance has been a fundamental component of 
societies since the beginning of human civilization, but 
in recent decades the concept of governance has been 
discussed more and more frequently as the world grapples 
with the many challenges of sustainable development 
at local, national and global levels. The importance of 
good governance cannot be overestimated: it has been 
described by the United Nations as being �perhaps the 
single most important factor in eradicating poverty 
and promoting development� (UN, 1998).

From these discussions, many definitions of governance 
have been put forward by organizations and individuals, 
including FAO (FAO, 2021f), the World Bank (Ringold et 
al., 2012) and the United Nations Economic and Social 
Commission for Asia and the Pacific (UNESCAP, 2008), 
among others. The definition used for the purposes of 
this chapter can be summarized as, �the formal policies in 
place to manage small-scale fisheries through interaction 
between governments and the public in particular 
regarding access to and use of fishing resources...�
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The analyses provided in this chapter were mostly 
based on three independent sources of data. The first 
source was the IHH governance dataset, consisting 
of 976 formal policies from the IHH case studies of 
52 countries and territories,38 plus the associated 
catch (in tonnes) and other metadata related to 
these policies. All of these policies influence the 
management of the 2�169 fishery units around the 
world covered in this study. The IHH approach has 
made it possible, for the first time, to link policies 
to small-scale fisheries catch as a way to estimate 
the relative importance of different policy types.39 
A detailed description of country and territory case 
study (CCS) selection criteria and the general IHH 
methodology is provided in Annex A (with specific 
caveats and methodological nuances described in 
footnotes throughout this chapter, as relevant). 
Altogether, the policies analysed formally govern 
about 83 percent of the reported small-scale fisheries 
catch, representing 55 percent of estimated global 
catch. The second data source for this chapter was 
the FAOLEX fisheries legislation database.

38 Six countries did not provide governance data. However, including the 58 IHH countries and territories was appropriate for certain 
analysis. The number of countries included in each analysis is indicated where appropriate. 

39 Important caveats: It was assumed that the entirety of a fishery unit was governed by an arrangement. As such, an arrangement was 
assumed to apply to the full spectrum of particular attributes of the fishery unit (its catch, the species included, etc.) that it governed. Given 
that countries define fishery units in different ways, it is likely that some governance arrangements in the study did not apply to entire 
fishery units: for example, when the arrangement covered an area smaller than the fishery unit, or when the arrangement was restricted 
to only some species caught or to certain types of gear used in that unit. In these cases, the analyses possibly led to the overestimation of 
the catch governed by certain arrangements. It is also important to note that not all fishery units had available catch data. Therefore, all 
results that took catch into consideration should be understood in terms of reported catch. In addition, for 17 percent of this global reported 
catch there was no information on governance arrangements. However, this catch was still included as the denominator of calculations for 
�percent of total catch�. For this reason, the amount of governed catch is likely an underestimation. Given the sources of overestimation and 
underestimation, no artificial weights were implemented in the estimations of governed catch to account for these issues.

40 FAOLEX is a natural resources policies database maintained by FAO for all Member Nations. It is the most comprehensive depository of 
fisheries legislation to date. While it cannot be guaranteed to contain the most up-to-date legislation for all Member Nations, it is to our 
knowledge the best source available to complement the governance arrangements provided by the CCS. 

 The database was consulted throughout 2019 and 
2020, mostly to verify and complement the policy 
information obtained through the CCS (for example, 
38 of the CCS were missing policies). This review also 
resulted in the addition of inland countries to the 
analysis, which is noted in the text where relevant. 
To build confidence that the most complete dataset 
on small-scale fisheries policies was being analysed, 
the entire body of fisheries policies found in FAOLEX 
was coded for the 19 top producing countries (in 
terms of catch).40 The third data source was a global 
database of 717 fisheries CSOs compiled by Duke 
University, consisting of CSO characteristics (type of 
organization, location, main goals, membership, etc.) 
captured through an online survey. The survey was 
deployed in English, French and Spanish through a 
network of Duke and FAO contacts, using a �snowball� 
sampling approach. In addition to these data sources, 
thematic studies on social and cultural identity in 
small-scale fisheries and on indigenous small-scale 
fisheries were undertaken by experts in these fields.

8.3 Methods

8.4 Small-scale fisheries policy framework
The small-scale fisheries policy framework refers to the 
laws, regulations, policies, plans or strategies (hereafter 
referred to as �policies�) governing small-scale fisheries: 
i.e. concerning what, where, when and how to fish. 
The diversity and complexity of these policies cannot 
be overstated. Different national, subnational and 
local fisheries policies can have jurisdiction over the 
same fishery at any given time, sometimes regulating 
different components or sometimes governing the same 
activity. The issue can be confounded when multiple 
authorities have jurisdiction over the same areas of 
fishing activity, as it can be with energy generation, 
shipping or protected areas (for inland fisheries cases, 
see Song et al., eds., 2017).

While it was not possible to attend to all the complexity 
surrounding the governance of small-scale fisheries, 
this section contributes to the development of an 
initial, basic understanding of the characteristics of 
marine and inland small-scale fisheries frameworks 
by identifying three major characteristics of policies 
affecting governance: (i) policy focus � whether policies 
apply to all fisheries or only to small-scale fisheries; 
(ii) policy level � whether policies apply to all national 
waters or only to local jurisdictions; and (iii) policy 
integration � whether policies focus only on production 
or incorporate other considerations that affect fishers� 
livelihoods, in line with the aims of the SSF Guidelines 
(e.g. social, environmental and economic sustainability, 
or participation in management). Finally, the amount of  
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8.5 Access and harvesting management in 
small-scale fisheries
Many fishers, fishworkers and their communities, 
including vulnerable and marginalized groups, are 
directly dependent on access to fisheries resources 
(FAO, 2015). The importance of this access to 
sustain small-scale fisheries livelihoods has also 
been recognized in SDG Target 14.b. The diverse 
ways in which small-scale fishers access resources, 
as well as the challenges they face, have been 
amply documented in the literature (e.g. Jentoft 
and Chuenpagdee, eds., 2015). Yet, providing a 
global estimate of the main access strategies used 
remains elusive, due in part to the informality of 
the subsector. It is possible, however, to provide a 
global snapshot of the formal or de jure policies on 
access that countries have put in place.43 This section 
provides such a snapshot as a first step towards 
improving understanding of how access is managed 
in small-scale fisheries. The importance of different 
access strategies is quantified using the amount of 
catch (in tonnes) governed under each strategy.  
In addition, the percentage of devolved rights  
associated with each access strategy is also reported, 
providing an indicator of the involvement fishers  
can have in the management of access recognized by 
the state.

43 The analysis in this section does not distinguish between access granted to specific areas or territories and that granted to resources, or 
between access granted to communities/organizations and that granted to individuals, because these different dimensions are not independent. 

Achieving adequate access to small-scale fisheries 
constitutes an important aim of the SSF Guidelines. 
Of the countries and territories analysed, 85 percent 
acknowledged not having formal access controls in 
place for all their small-scale fisheries. For those that 
are formally managed, it was assumed that the four 
main categories or criteria used around the world 
to manage access are licensing, vessel registration, 
place of residence and historical use. Figure 8.8 
(right panel) shows licensing is the most important 
formal strategy for controlling access in small-scale 
fisheries in terms of the amount of catch governed. 
This is not particularly surprising; it is significant, 
however, that less than half of these licences involve 
the devolution of rights to fishers. This means that 
most of the time, fishers have no say in decision-
making concerning various characteristics of access 
covered by the licences, such as type of species, areas 
of operation, and when harvesting can take place. In 
contrast, other criteria such as �place of residence� 
and �historical use� are associated with a much higher 
proportion of devolved rights (> 95 percent of catch).  
Yet, these access criteria govern a significantly 
smaller portion of the total marine and inland small-
scale fisheries catch (Figure 8.8, right panel).
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8.6 Governance of tenure in small-scale fisheries
The SSF Guidelines advocate the empowering of 
men and women in small-scale fishing communities 
to participate in decision-making processes and 
to assume responsibilities for sustainable use 
of fisheries resources (FAO, 2015). Over the past 
50 years, the devolution of tenure rights (i.e. 
management, exclusion and transferability)44 has been 
central to policy reforms shifting fisheries governance 
away from command-and-control approaches 
and toward co-management or community-based 
management of the use of natural resources 
(d�Armengol et al., 2018; Evans, Cherrett and Pemsl, 
2011; Sen and Nielsen, 1996). This section provides 
an initial global overview of the devolution of formal 
rights, followed by a comparison between formal 
and customary governance systems and analyses of 
the effects of income and scale of operation. It also 
includes a subsection on customary governance and 
management in indigenous fisheries.

8.6.1 Devolution of formal rights
The analysis of small-scale fisheries in this chapter 
showed that management rights are formally 
granted to fishers in nearly 75 percent of countries,45 
governing more than one-third of the marine (35 
percent) and inland (39 percent) catch reported for 
these countries (Figure 8.12). For the portion of catch 
that has devolved rights, most of it involves �mostly 
devolved� rights (meaning that fishers have been 
granted two out of the three types of tenure rights), 
accounting for 19 percent of marine and 22 percent of 
inland catch (Figure 8.13).

44 Enforcement and enforcement rights fell outside the scope of this chapter. 
45 Similar results were found by an independent survey conducted by FAO in 2020, where 81 percent of FAO Member Nations (n = 92) 

reported involvement of fishers in fisheries management (FAO, 2021g). 

Fishers enjoying fully devolved rights have been 
granted all management, exclusion and transferability 
rights over the catch. This implies that they are 
involved in management, but not necessarily in full 
control of it. In some settings, transferability rights 
(i.e. the right to transfer management, exclusion and 
transferability rights to someone else) constitute the 
defining element for private property. This does not 
usually apply to small-scale fisheries, and while a more 
nuanced analysis of how transferability rights operate 
in these fisheries is beyond the scope of this chapter, 
findings reveal that these rights have a very limited 
application in the subsector, as most of the marine (9 
percent) and inland (8 percent) small-scale fisheries 
catch comes from only six countries (Figure 8.12).

8.6.2 Customary governance systems
The SSF Guidelines call on states and all other parties,  
in accordance with their legislation, to respect and  
protect all forms of legitimate tenure rights, taking into 
account (where appropriate) customary rights to aquatic 
resources, land and fishing areas (FAO, 2015). When 
fishers and their communities have tenure rights, the 
various harvesting management restrictions (i.e. spatial, 
temporal, gear, species and access) they implement are 
often designed to manage conflict, improve equity of 
access, or prevent the most environmentally egregious 
forms of fishing, among others (Berkes, ed., 1989; 
Cinner and Aswani, 2007; Johannes, 1978, 2002; McCay 
and Acheson, 1987; Ruddle, 1994). These multifaceted 
management objectives are more closely aligned with 
the aims of the Guidelines, in contrast with management 
objectives that are focused almost exclusively on 
production and rent extraction (see Figure 8.5).

indicating that if these areas were increased they 
could potentially benefit small-scale fisheries by 
reducing competition with large-scale fisheries. The 
other two clusters of countries shown in the figure 
have designated their entire continental shelf area as 
preferential access for small-scale fisheries, but differ 
in how much it represents of their EEZ. The cluster 
of Small Island Developing States (SIDS) mostly from 
the Oceania region (upper-left quadrant in Figure 8.11) 
have small continental shelfs; therefore small-scale 
fishers cannot use the rest of the EEZ under current 
technology (because of its depth), so this portion 
is used by large-scale fishing fleets. The cluster 
of several SIDS mostly from the Americas (upper-
right quadrant in Figure 8.11) have large, shallow 
continental shelfs, which is reflected in their provision 
of preferential access to small-scale fisheries in 100 

percent of the ocean in their national jurisdiction. 
These countries seem to have no or very limited 
large-scale fishing fleets.

One of the challenges to fulfilling the potential that 
preferential access areas offer to small-scale fisheries 
is the lack of adequate management of access. A 
study of 33 African maritime countries and territories 
bordering the Atlantic and Indian Oceans (but not 
the Mediterranean) cited enforcement as a particular 
governance challenge. Using satellite technology to 
predict fishing operations by large-scale fleets, it found 
these fleets spent 3�6 percent of their fishing time 
within preferential access areas during 2012�2016 
(Belhabib et al., 2020). Even without competition from 
large-scale fleets, without adequate management 
these preferential access areas can suffer from 
overexploitation from small-scale fishers themselves.
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Active, free, effective, meaningful and informed 
participation of fishers, fishworkers and their 
communities constitutes one of the Guiding Principles 
of the SSF Guidelines. This section begins with 
an overview of how social and cultural identity is 
important to governance, then provides a global 
overview of the level of participation of fishers 
in management processes, according to the CCS 
authors. It then responds to the call in the SSF 
Guidelines for overcoming barriers to participation by 
briefly highlighting three examples of these: power 
imbalances in the value chain, gender inequality, and 
the privilege afforded to certain forms of knowledge 
over others.�(For a fuller exploration of gender, please 
refer to Chapter 6.)

8.7.1 Social and cultural identity
Small-scale fisheries play an important role in the 
formation of social and cultural identities, particularly 
for Indigenous Peoples (see Box 8.5). Identity 
formation is a fundamental element of social and 
cultural practice, as it revolves around how people 
understand themselves and are seen by others 
(BØland, 2017). Identity influences what people 
do, how they interact, and where they feel they 

belong. While it is subject to change, identity may 
nevertheless be perceived as the essence of who one 
is, and hence be used to sustain collectivity, or rather 
to emphasize differences instead.

It is in this dynamic of sameness and difference, and of 
stability and change, that identity plays a vital role in 
the viability and day-to-day organization of small-scale 
fisheries. The practice of fishing as well as pre- and 
post-harvest activities sustain a diversity of specialized 
skills and knowledge systems connected to coastal, 
marine and freshwater environments. Hence, the 
value of small-scale fisheries for both fishers and the 
broader society extends beyond livelihoods and food 
security to include heritage and well-being. Moreover, 
how and where fishers and fishing communities feel 
they do or do not belong affects how approaches to 
fisheries governance are locally received or resisted, 
making identity also relevant for policymaking. In turn, 
customary governance and management arrangements 
in these fisheries can also affect and shape identities 
and cultural practices related to fishing.

Nevertheless, the value of small-scale fisheries in 
terms of identity and heritage has often remained 
hidden. It is hardly quantifiable, which is probably a 
major reason for it not being given due attention. Yet, 

8.7 Factors influencing governance and 
management effectiveness
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In this report, CSOs mostly refer to fisher and fish 
harvester organizations including producers, non-
state supporters, hybrid federations or platforms, 
and private corporations. These organizations have 
a strong role to play in the development of enabling 
conditions that will allow fishers to secure and exercise 
tenure rights, protect their human rights, increase 
their participation in decision-making processes and, 
overall, become central actors in the implementation 
of the SSF Guidelines (Jentoft and Chuenpagdee, eds., 
2015). Yet there is little basic systematic knowledge 
about their characteristics and capabilities available, 
particularly from a global perspective.

To this end, this report conducted a global survey 
of 717 CSOs in three languages: English, Spanish 
and French. Organizations were selected using a 
�snowball� sampling approach, with FAO as the initial 
source of information. When large hybrid federations 
or platforms were identified, such as the African 
Confederation of Artisanal Fisheries Professional 
Organizations (CAOPA) or the International Collective 
in Support of Fishworkers (ICSF), their assistance 
was requested to survey their members or affiliates. 
Other surveys were also deployed through networks 
of non-state supporter contacts, such as the Oak 
Foundation�s network of grantees. The global 
distribution of the CSOs surveyed (Figure 8.24) 
indicates that 40 percent are found in Africa, 20 
percent in Asia, 19 percent in Europe, 18 percent 
in Latin America and the Caribbean, 3 percent in 
Oceania and 0.6 percent in Northern America, with 
the remaining 0.3 percent consisting of organizations 
that categorize themselves as global.

As an initial exploration of the potential role for 
CSOs in the governance of small-scale fisheries 
and the implementation of the SSF Guidelines, 
the stated objectives of producer organizations 

50 Using a coding book developed with definitions for each theme, three coders independently coded the data with at least 85 percent of 
intercoder reliability. Table 8.1 findings represent the average results for the three coders.

were identified and mapped against important 
SSF Guidelines themes (Table 8.1).50 Of the 424 
producer organizations surveyed, only 151 provided 
information about their stated objectives. Overall, 
findings show that small-scale fishers form producer 
organizations with varied and multiple objectives, 
not only for production or fisheries management 
motivations. Findings cannot be considered 
representative of the subsector, as some regions 
such as Africa are likely to be overrepresented, and 
others like the Americas underrepresented. Often, 
organizations listed more than one objective; each 
objective was counted only once per organization and 
coded under the SSF Guidelines theme considered 
most applicable. All objectives were assumed to have 
the same importance within the organization. With 
these caveats taken into consideration, the findings 
provide some initial understanding of what issues 
fishers themselves consider to be important and 
worth organizing for.

Given that this assessment pertained to producer 
organizations, it should not be surprising that SSF 
Guidelines themes most related to harvesting and 
fisheries management were mentioned by almost 
all organizations (n�=�149). These themes are most 
closely aligned with SDG Target 14.b, highlighting 
the priority producer organizations put on having 
adequate access to fishing resources and markets. 
SSF Guidelines themes related to various dimensions 
of well-being were mentioned by fewer organizations 
(n�=�90), but this still helps illustrate that the goals 
of producer organizations go beyond harvesting and 
fisheries management. For instance, the theme of 
�social development, employment and decent work� 
was mentioned by 73 organizations, ranking third out 
of all themes mentioned.

8.8 Civil society organizations

when underlying values and assumptions related 
to the socioecological systems being considered go 
unquestioned. While local and traditional knowledge 
has been understood to include a subjective component, 
incorporating values, norms and beliefs from the larger 
social context, this knowledge also consists of important 
facts and historic understanding (Berkes, 2015). 
Yet, too often, scientific knowledge is still treated as 
superior, and sufficient by itself to guide management 
decisions. This type of knowledge is poorly suited to 
most fisheries and especially small-scale fisheries, 
where there tends to be deep and comprehensive ties 
between the harvesting of resources and local social 
contexts. As such, meeting the objective of sustainability 

requires learning from a diversity of knowledge types 
and recognizing multiple worldviews (Berkes, 2017; 
Reid et al., 2021). Scientific knowledge is a key part of 
the information and insight required, but it may omit 
important questions and thus provide misleading or 
incomplete information to managers. Incorporating 
local knowledge can allow managers to better account 
for and correct shortcomings. In some instances, 
researchers have found more effective and equitable 
management solutions where they have heeded local 
knowledge, including indigenous knowledge and fishers� 
customary rule-making processes (Hauzer, Dearden and 
Murray, 2013b; Allison et al., 2020; Reid et al., 2021; see 
also Box 8.7).
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8.9 Contributions of governance systems to 
the SDGs, in particular Target 14.b
The varied analyses conducted in this chapter shed 
some light on the contributions that small-scale 
fisheries governance systems can make in regard 
to securing access to fishing areas (Target 14.b). To 
link governance with Target 14.b it is assumed that 
the more different types of rights are devolved (see 
Figure 8.3), the more empowered fishers are to 
govern their fisheries, and hence the more likely they 
are to ensure rights of access for their fishers.

The first observation is that the current policy 
frameworks under which small-scale fisheries are 
governed generally hinder the achievement of the 
SDGs. The analysis of these frameworks suggests 
that most small-scale fisheries are governed under 
general fisheries policies that are not sufficiently 
tailored to their characteristics. Future policy design 
for the subsector must have a broad enough national 
scope and provide the necessary enabling conditions 
so that subsidiary policies and regulations can be 
drafted at the local level (or the level appropriate to 
specific small-scale fisheries) to address the diverse 
needs and community objectives of particular marine 
or inland fisheries in relation to important livelihood 
issues, such as food security and nutrition (SDG 2), 
poverty alleviation (SDG 1) and life underwater (SDG 
14), to name a few.

The analyses of access strategies provide a more 
direct measure of the contribution of small-scale 
fisheries governance systems to Target 14.b. They 
show that licensing is the dominant access strategy 
governing most of the global catch, yet it is the least 
likely to involve the devolution of rights to fishers in 
comparison with access strategies based on place of 
residence or historical use. The latter two are used 
to manage access for more than 95 percent of catch 
with devolved rights, yet overall represent less than 
half of the overall marine and inland small-scale 
fisheries catch (Figure 8.8). When conditions for 
access are associated with the devolution of rights to 
fishers, it is more likely that local fishers can develop 
governance arrangements in a way that benefits their 
livelihoods, while also benefiting the conservation of 
their fishing resources, and therefore their potential 
contribution to Target 14.b. A number of ethnographic 
(Basurto et al., 2012; Johannes, 1978) and wide-scale 
studies of customary governance regimes support 
these claims (Cinner et al., 2012b).�

Furthermore, there are two drawbacks most likely 
to be associated with licensing systems (which are 
mentioned in the literature) that can hinder the 
contributions of small-scale fisheries to Target 14.b. 

The first is that licences (or regulations) can lock 
fishers into a single gear type, species, or taxonomic 
group regime. Limiting the ability of these fishers 
to switch between gear type and target species 
can limit their adaptive capacity to ecological and 
socioeconomic changes (Coulthard, 2008; Finkbeiner, 
2015; Stoll, Fuller and Crona, 2017). Rather, devolving 
rights to small-scale fishers gives them greater 
flexibility, which should increase their adaptive 
capacity. For example, this allows them to devise 
socially and ecologically appropriate combinations of 
gear � i.e. combinations that are not destructive to 
key habitats, while at the same time are well-tailored 
to local species assemblages, local weather patterns 
and culturally appropriate fishing techniques. The 
second drawback is that payments for licences may 
not be reinvested in local management. Often, this 
revenue is centralized and spent elsewhere, instead 
of being reinvested in the local small-scale fisheries 
activities that generated it (Silver and Stoll, 2019). 
When this happens, the geographically dispersed or 
lower-value small-scale fisheries (especially those 
that are inland), where such investments are usually 
most needed, are the most negatively affected.

Similarly, the potential contribution of spatial 
restrictions, such as preferential access areas, to 
Target 14.b is currently hindered by the lack of 
devolved tenure rights, which represent less than half 
of catch caught under these restrictions. Managers 
must better understand the enabling conditions 
required for fishers to be able to exercise devolved 
rights, as well as the barriers to devolving tenure 
rights, and when these can generate undesirable 
outcomes (e.g. Cohen, Cinner and Foale, 2013; 
Gelcich et al., 2006). When fishers can participate 
in governance and decision-making, institutional 
arrangements that might increase the effectiveness 
of local access restrictions are more likely to emerge. 
For instance, fishers are often willing to become 
local monitors of their fishing grounds, because the 
unauthorized entry of other fishers can have negative 
effects on their income and overall livelihoods. As it 
has been well documented, the use of local monitors 
then has positive effects on the health of common-
pool resources due to the local knowledge of these 
monitors2, which allows for the design of monitoring 
and enforcement schemes that are more effective 
than those designed by authorities from outside a 
given fishery (Coleman, 2009). 
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The Illuminating Hidden Harvests (IHH) study was 
undertaken to deepen understanding of the rich 
and diverse benefits derived from small-scale 
fisheries. The study has generated new information 
and knowledge on these fisheries in terms of 
species targeted; the diversity of the subsector 
across operational, economic and technological 
characteristics; gender aspects; contributions to 
nutrition and other livelihood dimensions; and 
governance mechanisms. The findings presented in 
the report underscore how foundational small-scale 
fisheries are to the livelihoods and culture of an 
extensive and diverse component of humanity. These 
fisheries employ the large majority of women and 
men who work in the fisheries sector, particularly 
in developing countries or areas, thereby playing a 
vital role in the provision of fish in all its forms, not 
only locally but also worldwide This chapter reflects 
on the findings of the study and considers some of 
the fundamental changes required in policies and 
practice to secure and enhance the role of small-scale 
fisheries in sustainable development.

The endorsement of the SSF Guidelines by Members 
of the FAO Committee on Fisheries (COFI) in 2014 was 
a recognition of the immensely important role that 

small-scale fisheries have to play in the context of 
the fight against hunger and poverty. The Guidelines 
constitute a milestone in acknowledging the role 
of these fisheries in sustainable development, 
and in providing an agreed policy framework for 
realizing their potential contributions towards 
the 17 Sustainable Development Goals (SDGs) of 
Agenda 2030. Now, efforts and actions need to be 
accelerated in support of small-scale fisheries to 
achieve these goals, calling for innovative, holistic and 
multidisciplinary solutions underpinned by principles 
of fairness, equity and inclusiveness.

The IHH study offers a new, broader perspective 
on small-scale fisheries data in support of the 
implementation of the SSF Guidelines as a pathway to 
achieving the SDGs. This report provides quantifiable 
evidence and motivation for policymakers � not 
only in the fisheries sector but also those dealing 
with food systems, sustainable development and 
livelihoods more broadly � to give greater attention 
to small-scale fisheries. It offers input to inform 
decision-making, and also points to knowledge gaps 
and weaknesses in information systems that need to 
be addressed to ensure these fisheries do not remain 
�hidden� or marginalized.

9.1 Acting on policy commitments in a 
changing world
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Addressing the challenges faced by small-scale 
fisheries and capitalizing on related existing and 
potential opportunities will require changes in 
perceptions and attitudes, both within and outside 
the subsector. These changes should be guided by 
a focus on achieving sustainable livelihoods, food 
security and nutrition, gender equality and effective 
resource management. This requires multidisciplinary 
solutions, as well as an understanding of the causes 
and effects of these feedback loops to inform 
decision-making.

Appropriate actions are needed at global, national 
and local levels to ensure that small-scale fisheries 
fully realize their contributions to the SDGs. The 
engagement of all stakeholders is critical, but the 
long-term sustainability of these fisheries will largely 
depend on whether government-led interventions 
provide adequate recognition of and support to the 
subsector, and at appropriate scales. With the SSF 
Guidelines providing the overall policy framework and 
global direction, the IHH study findings can be used 
as a basis for making the necessary decisions.

This chapter discusses the various ways the IHH 
study results can be used to catalyse the required 
transformational change, together with new ways 
of characterizing small-scale fisheries and improved 
methods for collecting small-scale fisheries data and 

information. These three pathways towards realizing 
the contributions of small-scale fisheries to sustainable 
development are summarized in Figure 9.1.

9.2.1 The IHH study findings
By collating and analysing the best evidence 
available, the IHH study set out to demonstrate 
the importance of supporting small-scale fisheries 
to fully realize their contributions to sustainable 
development. The key findings, embracing harvesting 
and production, livelihoods and economic value, 
gender, governance, nutrition and other important 
features and properties, are summarized in Figure 9.2 
and each area is discussed further to indicate actions 
that can be taken.

9.2.2 Harvesting aquatic foods
Small-scale fisheries are a significant component of 
global capture fisheries, reaching around 40 percent 
of global production. According to the IHH study, 
the subsector contributes an estimated 36.9 million 
tonnes of catch, corresponding to around one-third 
of global marine catch and nearly the entire inland 
catch. While these numbers alone are already 
significant, it should be remembered that they have 
almost certainly been underestimated, particularly 
on the inland fisheries side, due to the limited 
information available for subsistence and smaller-
scale fisheries in more remote areas.

The findings of the IHH study highlight the importance 
of small-scale fisheries to global fisheries production. 
Although production varies across regions (Figure 9.3) 
and national economic classifications, it can be quite 
significant in some areas: for example, a large majority 
(83 percent) of total capture production in least 
developed countries comes from small-scale fisheries. 
With reference to species composition, small pelagics 
and tuna, bonito and billfish are highly represented 
in marine small-scale fisheries catch, and likewise 
cyprinids and tilapia for inland catch.

The environmental interactions of small-scale fisheries 
vary according to the nature of each fishery, with some 
having among the lowest footprints across all types of 
food production. These interactions depend on various 
factors: for example, gear type, intensity of fishing 
operation, and the particular environment in which 
the fisheries operate. Coupled with local and global 
environmental changes (including climate change) that 
are imposing unprecedented challenges at a broad 
scale, these interactions have consequences for future 
small-scale fisheries catches and production systems, 
and the benefits that these create. While small-scale 
fisheries could, by definition, have a lower impact on 
the environment than large-scale fisheries, there is not 
sufficient evidence to conclude what their aggregate 
impact is. 

9.2 Taking action for transformational change

Figure 9.1 Pathways to fully realize the contributions 
of small-scale fisheries  (SSF) to sustainable 
development, using IHH study findings
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to manage their fisheries responsibly. The processes 
and the outcomes for exclusion and transfer within 
those rights should respect the principles of fairness 
and equity in line with the Guidelines. The study also 
found that mechanisms to increase the provision of 
preferential access areas for small-scale fisheries, 
which are currently very limited, would have 
substantial benefits for the subsector. Preferential 
access to fishery resources for small-scale fishers is 
supported by both the SSF Guidelines (paragraph 5.7) 
and the Code of Conduct for Responsible Fisheries 
(Art. 6.18). SDG Target 14.b addresses the need for 
small-scale fisheries to have access to resources (and 
markets), which in turn could play an important role 
for achieving other goals such as SDG 1 (No poverty).

The IHH study found that the goals of the fisheries 
organizations surveyed were generally well aligned 
with the SDGs, reinforcing the importance of 
strengthening small-scale fisheries organizations and 
supporting fishers and fishworkers � both men and 
women � to participate in governance processes. In 
this context, it is essential to recognize that social 
and cultural identity plays a vital role in the viability 
and day-to-day organization of small-scale fisheries, 
determining who is part of the same group and who 
is not, which in turn influences how management and 
governance is locally received, shaped or resisted, 
and ultimately how effective it is.

It is therefore crucial that fisheries governance and 
development systems consider the social and cultural 
identity and values of their constituents at all scales. 
The importance of this is made clear in the SSF 
Guidelines, where the need to respect the cultures in 
these fisheries, including those of Indigenous Peoples 
and ethnic minorities, and to promote justice, fair 
treatment and equal enjoyment of human rights for 
all people (Guiding principles 2 and 5), is emphasized.

Compared to large-scale fisheries, small-scale 
fisheries have distinctive social and cultural aspects. 
Their activities are often not just economic, but also a 
way of life, centred around knowledge that has been 
passed down through generations. Incorporating 
social and cultural identity in small-scale fisheries 
policies and decisions requires appreciating fishers, 
fishworkers and fishing communities for the valuable 
insights they can give and the knowledge they 
can coproduce for socially and environmentally 
sustainable small-scale fisheries. Accordingly, 
fisheries policies should explore and build on 
approaches and frameworks that incorporate these 
aspects as central to development, such as the well-
being approach, the Buen Vivir movement or the 
Human Development Index, among others.The issue 
of social and cultural identity is particularly important 
in the context of indigenous fisheries. Indigenous 
fisheries� sustainability is typically built on knowledge 
developed through centuries of territorial tenure and 
encompasses a diversity of techniques, denominations 
and human�environment interactions that need to be 
specifically addressed while collecting, assessing and 
analysing data, and developing policies related to small-
scale fisheries. Violations of indigenous fishing rights 
threaten all these elements, just as encroachment 
on indigenous cultural sovereignty threatens the 
habitats in which indigenous fishers live. Support 
for indigenous fisheries begins with explicit 
recognition and implementation of indigenous rights, 
as outlined in guiding international agreements 
like the United Nations Declaration on the Rights 
of Indigenous Peoples�(UNDRIP), Convention 169 
of the International Labour Organization and the 
SSF Guidelines, to set a path by which managers, 
scientists and policymakers can seek informed 
consent and invest in indigenous expertise as a key 
component of decision-making.

9.3 New ways of characterizing small-scale 
fisheries
The scale of fishing operations exists along a continuum 
(from foot fishers to large-scale vessels) and can look  
different in different settings and geographical locations. 
As a result, there is no universal definition of the 
small-scale fisheries subsector, nor any agreed cutoff 
separating small-scale from large-scale operations. Most 
countries have their own informal or formally recognized 
operational definitions, but problems can arise when 
these are based on a limited set of quantitative metrics. 
Simplistic assumptions may exclude legitimate small-
scale fishers or enable large-scale vessels to be included 
as part of the small-scale fleet, leading to misguided 
policy decisions with unintended consequences.

There are attributes that can be used to distinguish 
between the different scales of small-scale fishing 

operations and which allow the multidimensional 
and interlinked contributions of small-scale fisheries 
to sustainable development to be recognized. Using 
these attributes to identify and categorize various 
data on fisheries helps illuminate the important role 
of small-scale fisheries, demonstrating the need to 
prioritize them (according to the specific context) 
through better-informed policies and management 
decisions. Categorizing the information means that 
the characteristics and distinct contributions of 
the subsectors to sustainable development can be 
defined, including inter alia how small-scale fisheries 
value chains are integrated in local economies and 
livelihood strategies, their mode of operation, and 
their role in food security and nutrition.
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The IHH study included 58 CCS which collected data  
on a broad set of indicators covering the environmental, 
economic, gender, nutrition and governance dimensions 
of small-scale fisheries. These data were compiled and 
analysed to arrive at the results presented in this report, 
but there is still a wealth of national-level data that can 
be further analysed and used, including ample scope  
for further multidisciplinary analyses at the country 
level, e.g. by bringing together the data collected on  
vulnerable species, gender implications, nutritional values, 
employment, governance structure and other aspects.

By better integrating data already collected through CCS 
and expanding their application, there is potential for 
uncovering and then monitoring important dimensions 
that are currently poorly measured. Also, CCS data 
can be linked to other publicly available data, such as 
censuses, surveys or remote-sensing datasets. For 
example, specific indicators collected through the CCS 
(e.g. catch by species or employment) were typically 
geo-referenced (e.g. geospatial data on waterbodies 
and location of fishery units), which allows them to 
potentially be matched with spatial remote-sensing 
data capturing rainfall and temperature, or with 
biophysical data measuring environmental drivers such 
as sea-level rise or saltwater intrusion of freshwater 
resources. Some indicators can be explored through 
thematic linkages, for example by integrating small-
scale fisheries areas into poverty maps derived from 
survey data. Better integration of available data on and 
relevant to small-scale fisheries can not only provide 
additional information needed for policymakers on a 
more frequent basis, but it can also make currently 
unused but relevant data sources part of the small-scale 
fisheries statistical system.

Despite the goals of the IHH study and the great effort 
involved, it is clear from the results that much data on 
small-scale fisheries are still missing. On average, 80 
percent of the total catch from the CCS was obtained 
by compiling official information. Given the nature and 
complexities of small-scale fisheries and the limited 
human and financial resources for data collection, 
particularly in developing countries or areas where 
most of these fisheries operate, it is almost certain 
that small-scale fisheries are under-represented in 
national information systems. To mitigate this, the IHH 
study used expert judgement to better understand the 
extent at national level of this under-representation, 
and values were estimated accordingly in an attempt 
to achieve a more representative figure for small-scale 
fisheries catch globally.

In order to improve on what is now recognized 
to be still limited data coverage of small-scale 
fisheries, it is critical to look at the individual country 

data collection processes in order to identify the 
best approaches to fill these gaps. Conventional 
data collection systems based on censuses or 
sampling protocols are not always cost-effective to 
operationalize, particularly in the context of how 
some small-scale fisheries operate (e.g. involving 
activities in sparse locations and remote areas 
and/or in streams and small rivers). Conventional 
systems therefore need to be complemented with 
approaches that are operationally effective in places 
that are harder to reach and monitor, including 
drawing on expert judgement, local and traditional 
knowledge, and other sources of quality data (e.g. 
labour force surveys). Modelling approaches should 
also be developed and used in order to improve such 
estimates at appropriate spatial and temporal scales.

Implementing systematic collection of reliable and  
comprehensive small-scale fisheries data and information 
is critical for evidence-based assessment and 
management as well as for a proper understanding 
of the contribution of the subsector to sustainable 
development. It is also important for fisheries 
management, where small-scale fisheries data need 
to be combined with large-scale fisheries data to 
provide the full picture. The current structures and 
processes for data collection, analysis and decision-
making will need to be transformed to allow for 
improved coverage of fisheries, disaggregation where 
needed (e.g. by gender, scale of operation, species), 
and multidisciplinarity and cross-sectoral linkages. In 
particular, it needs to be recognized that collecting 
data on women is more difficult than collecting 
data on small-scale fisheries in general. Appropriate 
strategies for addressing this weakness include 
ensuring data collection focuses not only on fishing 
but also on the whole value chain. Collaboration 
between government departments, researchers and 
small-scale fisheries actors should be promoted so 
that environmental, economic, gender, nutrition and 
governance information can all be part of the data 
available and used in governance of these fisheries.

For this change to take place, the technical capacity to 
develop and implement rigorous and cost-effective data 
and information systems needs to be strengthened 
at the local, national and regional levels, with an 
emphasis on participatory, gender-sensitive data 
collection programmes (see SSF Guidelines Chapter 11 
on information, research and communication) together 
with data management, curation and analysis capacity 
in order to maximize the use of the available information. 
Moreover, the science�policy dialogue needs to be 
improved by developing capacity in communicating and 
translating data and information into science-based 
management, governance and policies.

9.4 Improving how small-scale fisheries data 
and information are collected, analysed and used
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9.5 The way forward
Each chapter of this report includes findings and key 
messages, including actions and support needed to 
achieve the objectives of the SSF Guidelines and as 
a pathway to achieving the SDGs. The following are 
some of the major steps and actions that have been 
identified through the IHH study that are needed to 
secure sustainable small-scale fisheries and enhance 
their contributions to sustainable development.

Further explore and build on the CCS data
The richness of information that has been collected 
through the CCS should be further explored to enhance 
knowledge and construct indicators that can help 
monitor the diverse small-scale fisheries dimensions, 
guiding policymakers in prioritizing key areas of 
intervention and informing those interventions. 
Moreover, the comprehensive set of innovative 
methods used by the IHH study can be replicated and 
built on in order to acquire enhanced knowledge in the 
future, at national, regional and global levels.

Reconsider how small-scale fisheries are 
characterized and defined

There are a number of reasons why it is important to 
be able to identify small-scale fisheries and distinguish 
them from their larger-scale neighbours (and often 
competitors), ranging from local management to 
implementation of global instruments focused on the 
subsector. The characterization matrix developed and 
applied in the IHH study provides a standardized tool 
that can be readily used for this purpose. Use of the 
tool at local, national and international levels can show 
where a fishery lies along the range from small- to large-
scale, enabling appropriate management and policy 
interventions to be made with greater certainty. Scale 
is a determining characteristic of the subsector, but 
characterization and understanding must go beyond to 
also consider the full nature of these fisheries and the 
benefits they provide across the value chain � such as 
livelihoods and incomes, nutrition, and cultural values, 
among others � if those benefits are to be sustained and 
improved as intended in the SSF Guidelines.

Incorporate the multidimensional 
contributions of small-scale fisheries 
across policies and actions
Small-scale fisheries�should be conceptualized and 
governed as multidimensional livelihood portfolios 
that provide the enabling environment for sustainable 
development, and not just as an economic activity. 
Strategies are needed to leverage the full range of 
benefits of small-scale fisheries and fish products 
across value chains, particularly for vulnerable groups, 
including improving intrahousehold distribution of fish. 
Within these strategies, policies beyond the fisheries 
sector, in particular with regard to food security and 

nutrition and local economies, should incorporate the 
actual and potential contributions of the small-scale 
fisheries subsector in their goals and actions.

Incorporate nutrition and other livelihood 
outcomes into management decisions and 
design
Ensuring that fisheries are sustainable is fundamental 
to ensuring the sustainability of their benefits, but 
management and governance need to go further: 
namely, adopting policies and implementing 
management measures that strive towards optimizing 
the benefits from small-scale fisheries for fishers, 
fishworkers and their communities, as well as for 
society at large. These should include, for example, 
taking into account the nutrition potential of species 
and optimizing the contribution of small-scale fisheries 
to food security and nutrition and human health; 
ensuring equitable access of women to resources 
and leadership; and respecting and protecting the 
sociocultural values of small-scale fishers.

Recognize the needs and benefits of 
effective participatory approaches, and 
put them into practice
The knowledge, culture, traditions and practices of 
small-scale fishing communities are clearly important 
and must be recognized and supported, including 
particular attention to Indigenous Peoples, by 
enabling them to participate effectively in decisions 
concerning their livelihoods. This will require greater 
and more equitable participation in all aspects of 
management of those involved in the small-scale 
fisheries value chain and will necessitate shifts 
towards greater institutional diversity, accompanied 
by changes in power and decision-making authority, 
at all levels of governance. Fishers and fishworkers 
in small-scale fisheries � both men and women 
� and their organizations should be empowered 
and provided with the space to co-lead in national, 
regional and international fisheries governance and 
management decision-making settings.

Improve data and information for 
promoting SSF Guidelines implementation
The SSF Guidelines provide a clear and comprehensive 
framework �to support the visibility, recognition 
and enhancement of the already important role of 
small-scale fisheries and to contribute to global and 
national efforts towards the eradication of hunger 
and poverty� (Preface, SSF Guidelines), which will also 
enhance the contribution of these fisheries to the 
achievement of the SDGs. To implement the Guidelines 
there must be continued efforts to fill the knowledge 
gap and improve the understanding of the nature and 
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Glossary

Term IHH De�nition

Apparent consumption

A proxy measure to indicate the supply of food available in a country for 
an indicated reference period. For a given food commodity, it refers to 
a country�s total production plus imports, minus exports and non-food 
uses, and can be further adjusted for food in storage. It differs from actual 
consumption, which is measured through household or individual food 
consumption surveys. Apparent food consumption per capita is obtained by 
dividing national consumption by population size (based on FAO, 2022a).

Aquatic food
In the context of the results presented in this report, aquatic foods include 
�n�sh, crustaceans, molluscs, tunicates and echinoderms that are harvested 
from the water.

Catch

Catch �gures within the IHH report refer to �nominal catch�, which is de�ned 
as the live weight equivalent of the landings (i.e. landings on a round, fresh 
basis; landings on a round, whole basis; or landings on an ex-water weight 
basis), excluding discards (based on FAO, 1990).

Civil society organizations (CSOs)

In this report, CSOs mostly refer to �sher and �sh harvester organizations 
including producers, non-state supporters, hybrid federations or platforms, 
and private corporations. More broadly, a civil society organization (CSO) or 
non-governmental organization (NGO) is any non-pro�t, voluntary citizens� 
group which is organized on a local, national or international level. Task-
oriented and driven by people with a common interest, CSOs perform a 
variety of services and humanitarian functions, bring citizens� concerns to 
governments, monitor policies, and encourage political participation at the 
community level. Typically, they are organized around speci�c issues, such as 
the UN pillars of peace and security, human rights, and development (based 
on UN, 2021b).

Co-management

A partnership arrangement in which government, the community of local 
resource users (�shers), external agents (NGOs, research organizations), and 
sometimes other �sheries and coastal resource stakeholders (boat owners, 
�sh traders, credit agencies or money lenders, tourism industry, etc.) share 
the responsibility and authority for decision-making in the management of 
a �shery, particularly as it relates to the access and/or withdrawal of �shing 
resources. For co-management to take place the state has to be willing to 
devolve management, exclusion and/or transferability or alienation rights 
to individuals, groups and communities. Thus co-management encompasses 
various types of partnering arrangements and degrees of power-sharing, and 
can be instructive, consultative, cooperative or delegated (based on FAO, 2013; 
Berkes et al., 2001; Sen and Nielsen, 1996; Schlager and Ostrom, 1992).

Country and territory case study (CCS) 
authors

National and international small-scale �sheries experts who conducted the 
IHH country and territory case studies. In this report, the terms CCS authors 
and CCS experts are used interchangeably.

Customarily managed small-scale 
�shery

�Customary management� is de�ned as �local practices that are designed to 
regulate the use, access, and transfer of resources�. Applied here, this would 
indicate a small-scale �shery that is governed or self-governed by �shers, 
their leaders, or other local stakeholders usually outside of a management 
framework determined by the state (based on Berkes, ed., 1989; Cinner and 
Aswani, 2007; Johannes, 1978).
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A.1.1 Background and initial scoping 
of the study
The new IHH initiative responded to a call for better 
understanding of the contributions of small-scale 
fisheries to sustainable development. Towards this 
end, an inception workshop to update the initial 
Hidden Harvest study took place in June 2017. The 
workshop hosted by FAO in Rome, Italy, gathered 
about 40 external experts from around the world 
and FAO staff from a diversity of departments. A 
result from this workshop was a refined �wish list� 
of indicators and available datasets on potentially 
relevant contributions of small-scale fisheries to 
sustainable development and the challenges faced in 
maintaining those contributions. The wish list focused 
on the three dimensions of sustainable development: 
i.e. social, economic and environmental, while also 
including food security and nutrition and governance 
issues around small-scale fisheries.

A.1.2 Methodological tapestry of 
approaches

A.1.2.1 Different approaches for different 
types of data
The indicators were assessed according to data 
availability and feasibility of operationalization through 
a systematic review of the scientific literature (covering 
the period from 2012 to 2017), technical reports, ad hoc 
searches and expert queries, as described in the FAO 
Workshop Proceedings (FAO, 2017a). The indicators 
were associated with three types of data: global/
regional (e.g. FAO Food Balance Sheets), subregional 
(e.g. national fisheries accounting datasets, labour force 
surveys, household income and expenditure surveys), 
and local or context-specific (e.g. local case studies).

The association of these small-scale fisheries indicators 
with the three types of data was necessary to approach 
the challenges of using multiple types of data for a 
global study (e.g. rich data at the subregional level for a 
sample of countries could be exploited when utilized in 
concert with other national-level data, or as a baseline 
for extrapolation). To best access the richness available 
through these available data, a tailored methodology 
for data collection, validation and analysis (hereafter 
IHH methodology) was designed and implemented to 
ground the IHH report (Figure A.1).

The inception workshop recognized that comprehensive 
datasets covering global small-scale fisheries holistically 
 as socioecological systems across the world would 
not be available, in part due to the difficulty in 
disaggregating small-scale and large-scale fisheries 

data. The workshop concluded that considerable 
information did exist but in a fragmented manner, 
and that the use of an approach using country and 
territory case studies (hereafter CCS) would be 
necessary to collect this information. The goal of 
these CCS was to collect and collate the information 
and data available at national level for the estimation 
of key indicators, disaggregated by marine and 
inland small-scale fisheries. The CCS were conducted 
by national and international small-scale fisheries 
experts through the compilation of existing secondary 
sources of data (with a few exceptions where primary 
data collection was deemed essential).

Results were corroborated with available global 
databases and used as the basis for extrapolation to the 
global level for certain key indicators (more in Section 
A.3.2). For triangulation and corroboration, an ad hoc 
questionnaire was distributed by FAO to all Members for 
collection of official national-level data on an abridged set 
of indicators (more in Sections A2.1.4 and A2.2).

To highlight important topics for which global, 
quantitative figures were not available or where 
available figures were not relevant, a series of 
thematic studies conducted by experts in these 
subjects was implemented. These studies provided 
syntheses of certain key topics and a grounded and 
textured narrative about the multifaceted nature of 
contributions of small-scale fisheries to sustainable 
development (more in Section A.2.3).

A.1.2.2 Selection of indicators
The final list of indicators to be measured was decided 
during a second expert workshop that took place in May 
2018 at the University of Washington with 12 experts 
from multiple disciplines specializing in small-scale 
fisheries from around the world. This process solidified 
the emerging research strategy for the IHH study and 
helped identify and prioritize resources, methodologies 
and strategies for data collection efforts on each 
indicator, as well as criteria for selecting countries for 
data collection. Table A.1 provides the final list of the 
indicators highlighted in the IHH report for marine 
and inland small-scale fisheries, and full details on the 
research strategy are explained in Section A.2.

A.1.2.3 IHH Workflow organization and 
Technical Advisory Group
Environmental, economic, social, nutrition and 
governance experts within the IHH team were 
identified and organized into thematic clusters to 
develop and implement tailored methodologies for 
data collection and analyses around each dimension 
of sustainable development. Experts in each thematic 
cluster provided input for data collection on their 

A.1 Overall approach
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respective indicators according to their data needs, 
as well as feedback throughout the data collection 
process. Gender was considered a cross-cutting 
theme throughout the whole IHH initiative. Therefore, 
gender experts provided feedback to all clusters 
to ensure the data collection process considered a 
gender perspective for collecting available gender-
disaggregated data and identifying gender data gaps.

A Technical Advisory Group (TAG) was formed in 
August 2018 with the participation of 13 experts on the 
different aspects of small-scale fisheries from around 

the globe, including participants from academia, 
intergovernmental organizations and independent 
researchers (see Acknowledgements). The role of the 
TAG was to provide general counsel and technical 
advice to the different clusters at different junctures of 
the initiative and related to their own area of expertise, 
including strategies for analysis of the data compiled 
through thematic studies and CCS. The results of 
the cluster analyses and chapter drafts of the IHH 
report were peer reviewed by IHH team members, 
TAG members and internal FAO experts prior to the 
culmination of the final IHH report.

Figure A.1 Overall process of the IHH initiative

A.2 Data collection process
A.2.1 Country and territory case studies
Country and territory case studies (CCS) were the most 
important data collection instruments for estimating 
measures for the key indicators to accurately describe 
small-scale fisheries at country or territory level. These 
CCS provided the basis for disaggregation between 
small- and large-scale fisheries, as well as for global 
extrapolations of key indicators. The IHH methodology 
was carefully designed to harness existing data from 
the best available sources at national, subnational 
and/or local levels, and ensure comparability across 
countries and territories. The CCS also provided an 
opportunity to develop and document methodologies 
that are suitable for each country�s context and data 
availability to assess the contribution of small-scale 
fisheries to sustainable development, and that can be 
replicated and improved in future studies.

A.2.1.1 Country and territory selection criteria
Resources for CCS were allocated prioritizing those 
countries and territories where the fisheries sector played 
an important role in terms of production of capture 
fisheries (especially small-scale fisheries), employment, 
and nutrition according to existing databases including 
FAO data, the Sea Around Us database (Zeller and Pauly, 
2016) and Watson�s Global Marine Catch database 
(Watson, 2017). Those countries are shown in Figure A.2. 
In particular, prioritization considered countries where: i) 
the absolute contribution of fisheries to the global figures 
for production and employment was high, and ii) the 
relative importance of the fisheries sector within the 
individual countries was high (i.e. looking at production 
and employment per capita). Those countries where 
fish was an important source of protein in people�s 
diet (according to FAO data) were also prioritized.
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A.3.1 Catch data for small-scale and 
large-scale fisheries

A.3.1.1 Catch data collection
As described in Section A.2.1, CCS experts compiled 
existing data on catch for small- and large-scale 
fisheries for the years 2013 to 2017 (and in some 
cases authors included data from 2018) and following 
the IHH methodology and training. CCS were 
conducted in 58 countries and territories, of which 32 
displayed data on catch from both inland and marine 
fisheries, 6 had data only for inland fisheries, and 20 
had data on marine fisheries only.

57 The full list of 13�060 species can be found at http://www.fao.org/fishery/collection/asfis/en

Data on the volume of catch (expressed in tonnes) for 
the 58 countries and territories were collected at the 
species level and disaggregated between marine and 
inland, and small- and large-scale fisheries. For each 
collected record, CCS reported on the full taxonomy 
of each species (i.e. species, genus, subfamily, family, 
order, class, superclass, phylum and kingdom), as 
well as its corresponding ASFIS Species for Fishery 
Statistics Purposes code following the FAO species 
list (i.e. a three-letter code that uniquely identifies 
each of the 13�060 potentially available species in the 
ASFIS classification57).

A.2.3 Thematic studies

A.2.3.1 Study selection
The information provided through the thematic 
studies illustrated the importance of small-scale 
fisheries within specific contexts and at local levels, 
providing valuable insights that can easily be lost 
when aggregating data to the national, regional 
or global levels. Indicators addressed via thematic 
studies were considered relevant for allowing a 
discussion on the importance of these contributions 
despite the lack of widespread data to quantify them 
more broadly and highlighting topics where data 
collection challenges for small-scale fisheries persist 

and require improvements. Indicators for which 
thematic studies were considered suitable were 
selected during the final prioritization of the IHH 
indicators in 2018 (Table A.7).

Authors for these studies were selected based on 
availability and expertise in the topics relevant to 
the thematic indicators. All thematic authors were in 
constant communication with the different cluster 
leaders throughout the building of their respective 
studies, and multiple iterations of the studies were 
reviewed by the IHH team prior to completion. Most of 
these studies conducted literature reviews that covered 
a diversity of approaches, geographies and case studies 
to identify common subthemes and narratives.

Table A.7 List of thematic studies within each cluster

Dimension Thematic studies

Environmental
	� The environmental interactions of small-scale fisheries

	� Impacts of climate change on small-scale fisheries

Economic
	� Analysis of the value added by small-scale fisheries value chains, and the 

hidden contribution to GDP (Malawi, Peru, Sierra Leone)

	� Role of employment at subnational level

Social
	� Indigenous small-scale fisheries: rights, resources, and sustainable policy

	� The value of small-scale fisheries: social and cultural identity

Nutrition
	� Small-scale fisheries, poverty and food security: quality data provide new 

insights in sub-Saharan Africa

	� Small-scale fisheries and fish consumption during the first 1 000 days

A.3 Environmental data analyses
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A.4 Economic data analyses
A.4.1 Landed economic value of small-
scale fisheries

A.4.1.1 Price and landed economic value 
data collection and processing
CCS experts were recruited to compile existing data on 
catch and ex-vessel prices or landed economic value 
(among others) for small- and large-scale fisheries in 
the 58 countries that formed the CCS, for the years 
2013 to 2017, according to a standard IHH protocol and 
training. The indicators estimated for these 58 CCS 
formed the basis for global extrapolation.

For small-scale fisheries, CCS experts compiled data 
on nominal catch (in annual tonnes of live weight 
equivalent) and average annual ex-vessel prices by 
species within fishery units (e.g. multiple species caught 
within a fishery unit as defined in each country, and 
average annual ex-vessel prices per species). The aim 
was to use average annual ex-vessel prices per species 
caught within a fishery unit, and the annual catch of 
the species within that fishery unit, to calculate landed 
economic value per species, and then aggregate to a 
total landed economic value for small-scale fisheries. 
Admittedly, applying an average price for the year to the 
total catch of a given fishery unit does not capture the 
heterogeneity of fleets that constitute a fishery unit, nor 
even the heterogeneity of catch (and value) for a specific 
vessel. However, the aim was to capture the average 
across different product qualities and supply chains. 
Finally, while the catch was reported in nominal weight, 
the ex-vessel prices were reported for the landed 
weight of the catch. For calculation of landed economic 
value, the nominal weight of the catch was assumed to 
equal the landed weight (i.e. no processing of the catch 
occurred before landing), unless specified otherwise � in 
which case nominal weight was converted to landed 
weight for the calculation of landed economic value. 
For large-scale fisheries, researchers compiled data on 
nominal catch and landed economic value.

As a first step, the data were reviewed according to 
the following protocols:

	� Choice of ex-vessel prices or landed economic 
value for small-scale fisheries: Data for small-scale 
fisheries were provided as landed economic value 
in some cases and accepted as such, rather than 
just the average annual ex-vessel price. Both were 
accepted as long as catch was also included so that 
it was possible to convert landed economic value 
to average annual ex-vessel price.

59 See https://data.worldbank.org/indicator/PA.NUS.PPP
60 The Cook Islands and Greenland prices were reviewed in USD and not converted to PPP, as rates were not available from the World Bank. 

	� Choice of ex-vessel prices for small-scale fisheries 
catch in nominal or landed weight: Based on the 
protocol given to CCS experts, all small-scale 
fisheries catch volumes recorded were assumed to 
be in nominal weight unless otherwise specified, 
and nominal weight was assumed to equal landed 
weight unless specified otherwise. If ex-vessel 
prices were specified in landed weight of the 
catch, and this weight was confirmed to differ 
from nominal weight, conversion factors were 
requested to ensure that nominal weight could be 
converted to landed weight (where nominal weight 
was assumed always to be greater than or equal to 
landed weight), before the catch was multiplied by 
the price to calculate landed economic value. If no 
conversion factors were given, the nominal weight 
was assumed to equal landed weight, for purposes 
of calculating the landed economic value.

During the CCS iterative review process, feedback 
pertaining to ex-vessel prices and landed economic 
value most often focused on confirming the units the 
data were provided in and on ensuring that nominal 
weight equalled landed weight of catch, or if not, 
that a conversion factor was provided. Once the CCS 
data review was completed and any clarifications and 
amendments completed, the data were processed 
and harmonized to generate a uniform set of average 
annual ex-vessel prices for small- and large-scale 
fisheries catch, associated with the catch in nominal 
and landed weight (if differing), as a basis for landed 
economic value calculations. The datasets of average 
annual ex-vessel prices throughout the CCS were 
both harmonized to USD and converted to purchasing 
power parity (PPP59 � price in local currency * PPP�
GDP conversion factor), for purposes of comparison 
to identify outliers. All currency conversions were 
conducted with World Bank conversion factors.

A.4.1.2 Outlier detection and analysis
Once the dataset of average annual ex-vessel prices 
was converted to PPP,60 an outlier detection protocol 
was run to identify anomalies for review by subject 
matter experts, and by CCS experts as well if needed. 
Outliers were identified for individual prices (i.e. prices 
considered outliers because of how high or low they 
were) and for time series of prices (i.e. prices entered 
for one year that deviated significantly from the mean 
for the time series). All catch entries for which prices 
were not available (entered as �NA�) were excluded 
from the review and treated as missing data.
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utilization (with catch labels standardized to the IHH 
functional group classifications), and inconsistent data 
were clarified with the authors or flagged for removal. 
The percentages of small-scale fisheries catch that 
were �commercially exported� in the resultant dataset 
were aggregated to the species level (using weighted 
proportions of the total catch recorded in the catch 
use data sheet for that species), and percentages 
were joined with the complete small-scale fisheries 
species and catch volume dataset for each country. The 
resulting export percentage dataset with full species list 
was aggregated by functional groups for comparison, 
and missing species were identified for imputation.

A.4.3.2 Assessing reliability of export data
Data coverage after processing and cleaning

Of the 58 CCS, 31 provided catch use data for all 
small-scale fisheries catch, 7 provided data for some 
but not all species, 17 provided no catch use data, 
and 3 stated that they did not have any small-scale 
fisheries exports. The resulting dataset of the 

70 Bangladesh, Barbados, Brazil, Chile, China, Greenland, Indonesia, Kenya, Liberia, Madagascar, Maldives, Morocco, Norway, Peru, 
Philippines, Senegal, South Africa, Saint Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, United Kingdom of Great Britain 
and Northern Ireland, and Viet Nam.

71 Argentina, China, Ghana, Madagascar, Peru, Senegal, South Africa, Thailand and Uganda.
72 China, Madagascar, Peru, Senegal and South Africa. 

percentages of small-scale fisheries catch that was 
commercially exported occurred mainly at the species 
level, but occasionally as a larger group of species or 
at the national level.

Data reliability and final selection of countries

On the basis of expert judgment and the evaluation 
of data capturing the portion of small-scale fisheries 
catch exported, a dataset of the percentage of the 
small-scale fisheries catch exported was generated. At 
the end of the evaluation process, reliable data on the 
share of catch exported at functional group level and 
disaggregated by marine and inland small-scale fisheries 
were included in the dataset for a total of 26 countries, 
distributed as follows: 22 countries70 with reliable data 
on the share of catch exported from marine small-scale 
fisheries, and 9 countries71 with data on the share of 
catch exported from inland small-scale fisheries only. Of 
the total countries with data on export, five countries 
had reliable data on the share of catch exported from 
both marine and inland small-scale fisheries.72

A.5 Food security and nutrition
A.5.1 The importance of nutrient 
contributions from small-scale 
fisheries to diets
The concentration of calcium, iron, selenium, zinc, 
vitamin A, and omega-3 fatty acids were estimated 
for all 879 species in the IHH catch database. Species 
predictions were generated using a trait-based model 
fitted to nutrient analysis of 539 marine and freshwater 
species (Hicks et al., 2019; MacNeil et al., forthcoming). 
Nutrient data were obtained from 183 published 
studies, primarily reporting analysis of wet samples 
of muscle tissue and whole fish (dried fish samples 
were converted to wet weight equivalents), and traits 
such as life histories, body morphology, habitat and 
feeding strategies were obtained from FishBase. To 
understand the nutritional value of fish across multiple 
nutrients, the nutrient density (Drewnowski et al., 
2015) was estimated for each species. Using reference 
values for adult women (18 to 65 years of age), nutrient 
density was the sum of RNI (in percent) for calcium, 
iron, selenium, zinc, vitamin A and omega-3 fatty 
acids (FAO and WHO, 2010; WHO, 2004), available 
from a 100�g portion of raw muscle tissue. For each of 
the IHH functional groups of species, a list of landed 
species was extracted and the mean nutrient density 
was estimated, weighted by each species� total catch 
landed in least developed countries or other developing 

countries or areas (mean annual catch in million tonnes). 
Nutrient predictions were made at the species level, and 
catches resolved at higher taxonomic levels (e.g. family, 
genus, order, or nei) were excluded (35 percent of total 
catch). Because nutrient predictions for raw muscle 
tissue (e.g. fish flesh or fillet) were used, the data do not 
account for the effects of food preparation (e.g. cooking 
or drying fish) or fish consumed whole, for which higher 
nutrient concentrations would be expected (Hicks et al., 
2019; Bogard et al., 2015b). The relative affordability of 
fish species in African Great Lakes countries was also 
investigated, using CCS data on the ex-vessel landed 
economic value of each catch record. For each species 
in each country, the mean USD per kg of landed catch 
was estimated, and these values were then visualized 
against species� nutrient density and mean annual catch.

A.5.2 Small-scale fisheries, poverty 
and food security: quality data provide 
new insights in sub-Saharan Africa
The World Bank�s Living Standards Measurement 
Survey and its Integrated Surveys on Agriculture 
(LSMS-ISA) from Uganda, United Republic of 
Tanzania, and Malawi were analysed to investigate 
the association between small-scale fisheries, 
poverty and food security (Table A.10). Unique 
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A.6.1 Analysis of governance 
arrangements

A.6.1.1  Definition of governance arrangements
Governance arrangements were defined as a formal 
or informal prescription of rules or norms assigning 
rights of access, withdrawal, management, exclusion 
or transferability as defined by Schlager and Ostrom 
(1992). Prescriptions could take the form of laws, 
acts, regulations, etc., affecting the said fishing rights 
in their country. The property rights classification 
system of Schlager and Ostrom (1992) provided a 
basis to synthesize and summarize the large diversity 
of tenure rights found in small-scale fisheries around 
the world (in this study, property rights and tenure 
rights are used as equivalents). By paying attention 
to five different broad types of property rights (i.e. 
access, withdrawal, management, exclusion and 
transferability) granted by governments through 
legislation or national, subnational or local policy, 
it became possible to measure the devolution of 
rights across the thousands of fisheries included 
in this report. Access is defined as the right to 
enter a defined physical property � in this case 
a body of water where fishing will take place. 
Withdrawal or harvest is defined as the right to 
obtain the �products� of a resource (e.g. catch fish). 
Management is defined as the right to regulate 
internal use patterns and transform the resource 
by making improvements. Exclusion refers to the 
right to determine who will have an access right, and 
how that right may be transferred. Transferability 
(i.e. alienation) consists of the right to sell or lease 
either or both of the above collective choice rights 
(management and/or exclusion).

A.6.1.2 Data sources and coverage
The analyses of governance arrangements were 
based on two independent sources of data. The first 
source was data collected through in-country experts 
with the directive to list the most important formal 
and informal governance arrangements influencing 
each fishery units listed for their country. This effort 
yielded 976 formal policies corresponding to 52 
countries which were paired to their associated 
catch (in tonnes) and other metadata related to 
these policies. All of these policies influence the 
management of the 2�169 fishery units around the 
world. Altogether the policies analysed formally 
govern about 83 percent of the reported small-
scale fisheries catch, representing 55 percent of 
estimated global catch. The second data source was 
the FAOLEX fisheries legislation database, a fisheries 

policy database maintained by FAO for all Members. 
It is the most comprehensive depository of fisheries 
legislation known, yet it was assumed not to contain 
100 percent of all relevant policies for each country. 
All fisheries policies in FAOLEX were coded for the 19 
top producing countries (in terms of catch), and these 
data were then used to verify and complement the 
policy information obtained from in-country experts 
through this data collection effort. FAOLEX was also 
relied upon when in-country experts indicated they 
could not provide sufficient information for their 
countries. Altogether, data were complemented with 
FAOLEX for 38 of the countries.

A.6.1.3 Data collection and cleaning process
Data compilation for the analysis of governance 
arrangements was requested in a separate spreadsheet 
requesting a list of governance arrangements (Table 
A.14). These arrangements were meant to pertain only to 
small-scale fisheries harvesting and did not consider the 
governance of pre-harvest or post-harvest activities, nor 
arrangements that pertained only to large-scale fisheries.

Each governance arrangement was specific to the set 
of fishery units that it governed, and these fishery units  
linked the governance data to other variables of interest  
(e.g. catch, functional group classifications, characterization 
matrix scores and other associated metadata). For 
definition of fishery units, see Section A.2.1.3.3.

Arrangements were removed from the governance 
dataset when they fell outside of the scope of the 
IHH study (i.e. pertained only to large-scale fisheries, 
or aquaculture; described only enforcement, 
monitoring, or research; did not pertain to the 
harvest of aquatic resources; only pertained to 
species not included, such as seaweed). Data were 
screened for internal coherence, and modifications 
were done when a response clearly conflicted 
with the description of the arrangement (i.e. a 
protected area indicated no spatial restrictions). 
Arrangements were consolidated if they had 
identical characteristics in the spreadsheet, and if 
they also pertained to the same fishery units. In 
addition, they were disaggregated if it became clear 
that the arrangement applied differently to different 
fishery units, and if these differences affected the 
answers within the arrangements� spreadsheet. 
Finally, answers were organized to facilitate 
machine reading. All changes were approved by 
multiple members of the IHH Core Team, and all 
changes were documented in a log noting the 
original entry, the changes made, and the reason for 
these changes.

A.6 Governance
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Thematic area Data sources used Methods

Economics 

Country and territory case studies 
(CCS); labour force surveys; household 
income and expenditure surveys; 
censuses; input from gender advisors 

Feminist approach to data science: investigating 
multiple data sources and uncovering biasa 

Environment CCS; input from gender advisors
�Foot �sheries� (i.e. �shing without a vessel) used 
as an imperfect proxy for �shing activities in 
which women tend to participateb

Nutrition Input from gender advisors Intersectionalityc

Governance 
Input from gender advisors; CCS; Duke 
University database of civil society 
organizations

Gender-inclusive governance, gender mainstreamingd 

Table A.19 Data and methods used for gender analysis of different thematic areas

Notes: a D�Ignazio, C. & Klein, L.F. 2020. Data feminism. Cambridge, USA, MIT Press. b Kleiber, D., Harris, L.M. & Vincent, A.C.J. 2015. 
Gender and small-scale fisheries: a case for counting women and beyond. Fish and Fisheries, 16(4): 547�562. c Cooper, B. 2016. 
Intersectionality. In: L. Disch & M. Hawkesworth, eds. The Oxford handbook of feminist theory, pp. 385�406. Oxford, UK, Oxford 
University Press. d FAO. 2015. Voluntary Guidelines for Securing Sustainable Small-Scale Fisheries in the Context of Food Security 
and Poverty Eradication. Rome.

A.7 Gender
Input data for the gender analysis (Table A.19) were 
sourced from CCS data for all 58 countries, as well 
as data on fisheries employment and participation, 
disaggregated by gender, extracted from 76 LFS and 
HIES conducted by National Statistical Offices (as 
described in Section A.4.2.3).

A.7.1 Input from IHH gender advisors
To integrate gender across the IHH study, a team of 
gender experts (n=29; 92 percent women, 8 percent 
men) with national or regional expertise from around 
the world was assembled (Table A.20). Wherever 
possible, these gender advisors connected with CCS 
leads to further identify gender-inclusive and gender-
disaggregated data as well as any gaps.  

The gender advisors also completed a set of open-ended 
questions focusing on gender and small-scale fisheries, 
developed by the lead authors. The information from 
this survey was used to compliment, support and fill gaps 
in the information derived from the CCS. Responses by 
gender advisors included citing the source of knowledge 
or data, which ranged from peer-review publications, 
reports and media to personal observations. Qualitative 
analysis of responses to the questions involved inductive 
and deductive approaches. Themes were grouped 
by the four dimensions outlined in Chapter 6, while 
insights within each of these were categorized based 
on emergent themes. Cited knowledge sources were 
dominated by information on environmental and 
economic dimensions of small-scale fisheries, with fewer 
on nutrition and governance dimensions (Figure A.8).

Table A.20 Team of 29 gender advisors, representing 21 countries

Country Gender Advisor

Bangladesh Afrina Choudhury

Brazil Luceni Hellebrandt

Cambodia Kyoko Kusakabe

Fiji Sangeeta Mangubhai

Gambia Ashley Fent

Ghana Sarah Appiah
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Comparison of IHH employment 
and subsistence estimates 
with information available from FAO  
and other datasets

ANNEX B.
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The estimates of employment data (excluding 
subsistence activities) generated in this IHH study 
from the labour force surveys, household income 
and expenditure surveys and population censuses in 
78 countries, and further extrapolated at the global 
level, were compared to other data sources available 
for small-scale fisheries: i) country and territory case 
study (CCS) data, ii) FAO Member responses to a 2019 
ad hoc questionnaire, iii) previous estimates for small-
scale fisheries (World Bank, 2012), as well as iv) FAO 
data that are not disaggregated between large- and 
small-scale fisheries.

Overall, the results are typically similar or comparable 
with these other data sources, for example with the 
data compiled in the CCS (see Section B.1.2) and the 
FAO data on aggregated employment (see Section 
B.1.1), and correlate highly (0.73) with FAO data on total 
capture fisheries production (Figure B.1). The IHH study 
found substantial differences in the number of post-
harvest workers in small-scale fisheries compared to 
World Bank (2012) estimates (Section B.1.3).

B.1.1 Comparison of IHH employment 
data with FAO employment data
Employment data. The estimates for employment 
generated from national household-based surveys in 
this study are not fully comparable with the published 
global estimates of fisheries employment from FAO 
because of differences in methods.

The FAO dataset represents the largest international 
data repository and provides comprehensive 
estimates of the total number of persons employed 
in capture fisheries and aquaculture. The dataset is 
a country-level longitudinal dataset (from 1950 to 
2020) containing more than 93 million observations 
disaggregated by the key qualifiers: year, sex, detailed 
occupation category and time-use categories. Table 
B.1 shows the structure of the dataset according to 
their qualifiers.

FAO published estimates are generally available 
for all countries for the harvesting segment of 
the capture fisheries and aquaculture value chain, 
while employment data on processing activities of 
fisheries are only available for a handful of countries. 
By contrast, the IHH study provides employment 
estimates along the value chain, disaggregated by 
small- and large-scale fisheries.

For the harvesting segment, FAO reports 38.7 million 
people employed worldwide in all capture fisheries 

(small- and large-scale) value chains in 2016 (Table 
B.2). This estimate includes occasional and �undefined� 
fishers in addition to part- and full-time fishers, while 
the 29.9 million people estimated in this study to 
be employed in the harvesting segment of capture 
fisheries value chains (Table B.3) only includes part- 
and full-time fishers. In the data sources used for 
this study, occasional workers are likely to have been 
counted as subsistence fishers, engaging in fisheries to 
produce fish for their own consumption.

When FAO data are disaggregated to just part- and 
full-time fishers, the total is approximately 31.1 
million fishers, or 1.2 million more than estimated in 
this study (29.9 million). That difference is probably 
due to differences in estimates for China, taking into 
account that �not all data reported by China [to FAO] 
is separated between fish farmers and fishers and 
so some of the fish farmers may be aggregated with 
fishers.� (FAO, 2018c)

Figure B.1 shows the correlation between FAO and IHH 
employment numbers (panel a), as well as country-
specific absolute differences between IHH and FAO 
employment numbers (panel b). More specifically, the 
vertical axis in panel b measures the absolute difference 
between IHH employment data for the harvesting 
segment of capture fisheries value chains and the 
corresponding FAO numbers, while the horizontal axis 
presents the individual countries for which employment 
data are available from both sources.

The two sources of data for marine fisheries were 
highly correlated (correlation�=�0.90) (Figure B.1, panel 
a, upper graph), with only a handful of countries 
that show significant differences between the two 
sources, e.g. China, Brazil and the Philippines (Figure 
B.1, panel b, upper graph). Similarly, estimates of 
employment in the harvesting segment of inland 
fisheries generated in this study were also highly 
correlated with FAO employment data for that 
segment (correlation = 0.92), with only a handful of 
countries showing large differences between the two 
sources (Figure B.1, panel b, lower graph), for example 
Cambodia, Myanmar and Nigeria.

Livelihood dependents. In addition to these estimates 
and datasets on global employment in the harvesting 
segment of the capture fisheries value chain, in 2012 
FAO estimated that fishers, fish-farmers and those 
supplying services and goods to them supported 
the livelihoods of approximately 660 to 820 million 
people, or 10 to 12 percent of the global population 
at the time (FAO, 2012b). The order of magnitude 
of those estimates is broadly consistent with the 

B.1 Comparison of IHH employment data with 
data available from other sources 










