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Eradicating poverty and harmful fisheries subsidies are two pressing challenges frequently addressed
in international agendas for sustainable development. Here we investigate a potential solution for
addressing both challenges simultaneously by asking the hypothetical question: to what extent can
harmful fisheries subsidies provided by a country finance the cost of lifting fishers out of poverty?
Focusing on 30coastal least developedcountries, we find that fishers in 87%of these countries do not
earn sufficient income to satisfy the extreme poverty line income of USD 1.90/person/day, and that it
would cost an estimated USD 2.2 to 2.6 billion to lift these fishers to different levels of poverty line
incomes. Our analysis further suggests that at the country level, redirected harmful fisheries subsidies
can cover the entire cost of covering the poverty income gap for between 37 to 43% of assessed
countries. Our results provide quantitative evidence that can be used to support simultaneous
progress towards achieving several Sustainable Development Goals, including those dealing with
poverty reduction, food insecurity, and ocean sustainability.

Marine fisheries play a crucial role in supporting global employment, live-
lihoods, and food security1–4. As a major source of food for over 3 billion
people worldwide5, fish provide essential micronutrients that are particu-
larly important for supporting the nutritional needs of rural coastal com-
munities in developing countries6,7, where they are relatively cheap and
accessible8–11. Fish is particularly important for the world’s least developed
countries (LDCs), where about a quarter (26%) of the world’s 3.2 billion
people who acquire 20% of animal protein intake from fish and seafood
live12. Fisheries and trade play a key economic role in LDCs, as fish and
seafood rank among the top 5 merchandise exports in 30% of LDCs, while
making up the largest food export for all LDCs as a group12. Moreover, with
97%of small-scale fishers living in theGlobal South2, fisheries are crucial for
supporting coastal livelihoods in LDCs.

The immense importance of fisheries is, however, threatened by the
current trend of ocean unsustainability and overexploited fish stocks, which
puts marine biodiversity and the social-cultural, economic, food security,
and human well-being of millions at risk worldwide5,13–16. The depletion of
marine resources and biodiversity is a barrier to sustainable livelihoods for
fishers, who are frequently the poorest and most marginalised segment of
society17–20. Poorest rural households, in particular, rely heavily on fishery
income in coastal areas21,22. Fishing gains greater significance in LDCswhere
opportunities for employment are limited, and fisheries are often the only

available option for earning a livelihood. At the same time, poverty also
motivates excessive fishing pressure, leading to a poverty trap that ensnares
fishing communities in poverty23,24, so much so that the phrase ‘poverty
rhymes with fishery’ is commonly used to describe fisheries25. This is exa-
cerbated by the fact that small-scale fishers, who account for 90% of the
world’s fishers2, tend to be excluded from social protection interventions,
i.e., programmes and policies that aim to ensure basic income security and
other support to address poverty and inequality for the poor and
vulnerable26–28.

Poverty amongfishing communities has serious impacts onpeople and
marine social-ecological systems20,29,30. The urgency for addressing fisheries
poverty vividly came to the fore during the COVID-19 pandemic, which
disrupted employment and economies globally31,32, and plunged fishing
communities into further hardship33–35. Solving poverty in fishing com-
munities goes hand in hand with improving marine and fisheries man-
agement to enable resilient marine social-ecological systems that can
support sustainable and socially just fisheries24,30,36,37.

One of the major contributors to overfishing is the provision of
harmful fisheries subsidies, which makes fishing more profitable than it
otherwisewould be38,39, thereby encouraging excessivefishing effort that can
potentially lead to overexploitation of fisheries resources over time40,41.
Furthermore, subsidies promote an inequitable distribution of societal
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resources13, especially since more than 80% of current global fisheries sub-
sidies go to the large-scale sector, the bulk (64%) of which are harmful
subsidies42. LDCs stand to benefit from the eradication of fisheries subsidies
because the subsidised fleets of major fishing nations are a driving force
behind the overexploitation offisheries resources in the Exclusive Economic
Zones of many LDCs in western Africa and the Pacific islands43,44.

Within this context, we see an opportunity for a solution that can
potentially overcome the challenges of eliminating fisheries poverty and
harmfulfisheries subsidies simultaneously. Specifically, our research aims to
examine a hypothetical scenario in which countries divert harmful fisheries
subsidies to help fishers get out of poverty. Doing so would not change the
total cost to governments, while at the same time remove the incentive to
overfish, thus leading to potential positive impacts on marine resources,
fishers, and distribution of wealth among different fishery sectors42,45. We
argue that this is a promising solution that can produce both social and
biodiversity gains. To assess the economics of doing this, our study aims to
answer two questions: (1) How much would it cost to bring fishers out of
poverty? and (2) To what extent can harmful fisheries subsidies finance the
cost of bringing fishers out of poverty?

Poverty is multidimensional in that it encompasses a range of depri-
vations, including poor health, lack of education, disempowerment, dis-
crimination, racism and poor quality of work25,46,47. In this paper, however,
we focus on income poverty, which is relatively easier tomeasure compared
to other social and institutional aspects of fisheries poverty. A barrier to
reducing income poverty in fisheries is incomplete understanding offishing
income levels30,48; this hampers poverty alleviation decisions, such as the
investment required to close the poverty gap for fishers and fishing
households. Recent studies have started to shed light on the extent of fishers
living in poverty48: found that incomes of fishers in approximately one third
of 89 assessed countries were belownational poverty lines, while49 estimated
that, even with well-managed fisheries, the average income of up to 70% of
fishers worldwide (equivalent to 39.9 million fishers) would not meet
minimum living wages.

In this study, we quantify the level of fishing income poverty among
LDCs, where falling below the poverty line would have the biggest liveli-
hood, food security, and nutritional impacts. We assume that income
poverty occurs when an individual or household falls below a certain pov-
erty threshold, which is defined by the aggregate cost formeetingminimum
subsistence needs, such as food, clothing, education, health, and housing.
Our specific objectives are to: (i) assess the extent of poverty among fishers;
(ii) estimate the cost of covering the poverty gap forfishers; and (iii) evaluate
whether harmful fisheries subsidies are sufficient for covering the costs of
providing a poverty line income for fishers.

To achieve our study objectives, we collect data on poverty lines, fisher
income, andfishery subsidies to generate results for: (a) the extent of poverty
among fishers, as measured by the gap between fishing income and two
levels of poverty line income; (b) the cost of covering the poverty gap for
fishers; (c) the magnitude of harmful fisheries subsidies provided by the
assessed countries and whether this amount is sufficient for covering the
income gap for fishers in each country.We group the 30 LDCs according to
their World Bank income classification (https://datahelpdesk.worldbank.
org/knowledgebase/articles/906519-world-bank-country-and-lending-
groups) to facilitate comparisons across countries. By bringing together
these three elements, this study provides a novel, quantitative output that
can guide policy decisions on social welfare and fisheries sustainability. In
particular, our results provide a timely option forWorldTradeOrganisation
Member countries, as an Agreement on Fisheries Subsidies to end pro-
hibited subsidies was recently adopted in June 2022.

We recognise that redirecting harmful subsidies requires substantial
investment in designing the right delivery mechanisms, but that this is
beyond the scope of this paper. Nevertheless, our study has the potential to
inform progress towards several Sustainable Development Goals, among
them the goals to end poverty (SDG1), hunger (SDG2), ensuring and
promoting human well-being (SDG3), as well as directly addressing SDG
14.6 aimed at prohibiting harmful fisheries subsidies by 2020.

Results
Extent of poverty among fishers
Fishers’ income. There was a wide range in fishers’ monthly income,
ranging from a low of USD 6 in Democratic Republic of Congo to a high
of USD 290 in Gambia, with a mean ( ± standard error) of USD
111.1 ± 13.3 per fisher per month (SI Table 5). This was equal to an
average per capita daily fishing income of USD 0.64 ± 0.07, which is less
than 50% of the extreme poverty line income of USD 1.90/person/day.

Gap between fishing income and poverty line income measures
Extreme poverty line (USD 1.90/person/day). Fishers’ income did not meet
the USD 1.90 PLI in all the assessed countries (Fig. 1). The average poverty
gap was USD 1.26 ± 0.01, and in 77% of the countries that did not meet the
PLI, fishers’ income was less than half the PLI level (i.e., USD 0.95 or less
per day). Three of the top 5 countries with the biggest gap between fishers’
income and the PLI were in Africa, with Congo (Democratic Republic)
having the largest gap (Fig. 1). As expected, the average poverty gap (in
USD/person/day) was highest in low income countries, followed by lower
middle and upper middle income countries (Table 1).

National Minimum Living Wage (MLW). On average, per capita daily
fishing income in 90% of assessed countries were below the national MLW.
Fishing income exceeded the MLW in only 3 countries – Angola, Gambia,
and Tanzania (Fig. 2). In contrast to the USD 1.90 PLI, the largest poverty
gapoccurred in lower andupper-middle incomecountries; this gap (average
of USD 1.6/person/day) was about 77% higher than that of the low income
country group (Table 1).

Number of people affected by fishing poverty. Based on average
household sizes (SI Table 2), the estimated 6.98 million fishers across all
the 30 assessed countries represented 33.20 million fishing household
members supported by fishing income. The number of fishers potentially
living below the USD 1.90 andMLW poverty lines were 6.96 million and
6.63 million, respectively. This was equivalent to at least 95% of total
estimated fishers across all assessed countries. When accounting for
fishing householdmembers, the estimated number of people living below
the USD 1.90 and MLW poverty lines rose to 33.20 million and 31.52
million people, respectively.

Cost of covering the poverty line income gap
The estimated cost of covering the USD 1.90 PLI gap for fishers was USD
2.65 billion per year (Table 2). Bangladesh, Sierra Leone,CongoDemocratic
Republic, Cambodia, and Myanmar were among the top 5 countries with
the highest estimated total annual cost for all fishers to attain the USD 1.90
PLI. Cumulatively, the top 5 countries made up 74% of the total cost (SI
Table 6). The total estimated cost for closing the national MLW gap for
fishers was slightly lower at USD 2.24 billion per year, with Myanmar,
Congo Democratic Republic, and Guinea-Bissau having the highest costs
(SI Table 6). Across country income groups, lowermiddle income countries
incurred the highest cost for meeting both PLIs for fishers (Table 2).

Adjusting for the number of countries per income group resulted in
lower middle income countries accounting for the biggest cost per country
(USD 110 million /country) to meet the USD 1.9 PLI, followed by low
income (USD 76 million/country) and upper middle income (USD 1 mil-
lion/country) countries. For closing the MLW gap, lower middle income
countries again incurred the largest cost per country (USD 111 million/
country), followed by low income (USD 50 million/country), and upper
middle income (USD 2 million/country) countries.

Financing the poverty income line gap
Harmful fisheries subsidies provided by each of the 30 assessed countries
ranged from a low of USD 91,000 to a high of USD 246million per year (SI
Table 7). Eleven countries provided sufficient harmful subsidies for covering
the entire USD 1.90 poverty gap, while 13 countries could cover the MLW
poverty gap (Fig. 3). This could help 402,756 and 744,685 fishers reach the
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USD 1.90 and MLW poverty lines, respectively. For countries where
harmful subsidies were insufficient for covering the poverty gap, the mag-
nitudeof subsidies providedby each country could still contribute anywhere
froma lowof less than1%up to 92% towards covering thedifferentPLI gaps
(Table 3).

Sensitivity analysis
The estimated cost of closing the fishing poverty gap was fairly sensitive to
the presence of multiple livelihoods. If fishing only contributed 50% to
household income, the estimated cost of closing the USD 1.90 PLI and
MLW income gaps fell by 42% and 73%, respectively (SI Table 6). This
would result in harmful fisheries subsidies in 16 and 22 countries being
sufficient to cover the USD 1.90 and MLW PLI income gaps, respectively.
On the other hand, if fishing contributed to 85% of household income, the
overall cost of closing both the USD 1.90 PLI and MLW income gaps
decreased by 15% and 29%, respectively (SI Table 6). This would enable
harmful fisheries subsidies in 13 and 14 countries to cover the entire USD
1.90 and MLW PLI income gaps, respectively.

Discussion
Our study examines a potential solution that can contribute to achieving
both poverty and ocean sustainability goals that rank high on international
agendas. Specifically, diverting the USD 850 million that the 30 least
developed countries provide annually in harmful fisheries subsidies can, at
theminimum, cover the USD 1.90 andMinimumLivingWage income gap
for fishers in 11 and 13 countries, respectively.

Closing the poverty gap can potentially benefit around 7millionfishers
and up to 33 million people if accounting for fishers and their household
members. Indeed, it is concerning that the average fisher in all the assessed
countries do not earn sufficient income to satisfy the extreme poverty line of
USD 1.90/person/day when fishing is the only income source. Further, the
average income of fishers in 90% of the assessed countries fall below their
national minimum living wage. These findings are consistent with earlier
narratives about poverty among fishers30,50, and the consequent social,
health, and economic repercussions fishers and their households and
communities face20,51.

The immense social and economic benefits fisheries provide in LDCs
underlines the importance of ensuring the sustainability of their fishery
resources. In particular, 57% of the assessed countries are highly fish
dependent, which reinforces the urgency for ensuring sustainable fisheries
in the assessed LDCs. Within this context, we see an opportunity for
countries to use poverty alleviation as a vehicle to redirect harmful fishery
subsidy funds, which are a major driver of overfishing.

While we have not come across a real-world example where harmful
fisheries subsidies have been redirected to poverty alleviation, some coun-
tries have removed environmentally damaging subsidies when imple-
menting social protection measures for the poor in general. For instance,
Ghana targeted social spending programmes at lower-income households
when it eliminated fuel subsidies in 200552. Similarly, the Egyptian gov-
ernment targeted a social assistance programme that guaranteed a mini-
mum income to the poorwhen it reduced electricity and fuel subsidies in the
mid-2010s27. Some countries, such as Mexico and Ghana, have already
considered applying fuel subsidies to pay for income supplements or
insuranceandpension schemes forfishers instead53,54. Thus, there is a strong
potential for uptake of our proposed redirection of harmful fisheries
subsidies.

Having said that, a feasible policy for redirecting harmful subsidies will
have to consider how the cash transfers will be distributed, and the effect of
these transfers on long-termpoverty alleviation.Although this is beyond the
scope of this paper to address, channels do exist for distributing funds across
countries, e.g., development aid, such as that provided by governments to
the United Nations World Food Programme. At the country level, digital
technology is making it easier to deliver cash transfers to rural recipients,
which typify a large proportion of fishers (e.g.,55). In terms of alleviating
poverty, studies have shown that other social assistance initiatives, such as
universal basic income (i.e., unconditional monetary transfers from the
government to every individual in a society) can help stave off poverty for
households at the margins of society56 and address existing economic and
social inequalities57,58. An important point here is that for any subsidy
reform, there is a need to carefully consider trade-offs, especially the impact
on vulnerable groups45.
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Fig. 1 | Income per capita per day (in USD) by country income group. Countries where daily per capita income falls below the extreme poverty line income (USD 1.90/
person/day), indicated by the red horizontal line.
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Our results suggest that fishing alone is not sufficient for keeping
people out of income poverty in countries that aremost vulnerable in terms
of low income and high fish dependency. We acknowledge that we cannot
ascertain what proportion of fishers may already be receiving social assis-
tance, and who may thus either have income sources that put them above
the poverty line, or have access to food resources that mitigates the food
insecurity impact of being below the poverty line. Costa Rica, Brazil, and
Peru, for example, have nationally funded insurance that provide payments
to small-scale fishers during closed fishing seasons28, while a food com-
pensation scheme provided wheat to the ‘poorest and most vulnerable’
fishers affected by fishing bans in Bangladesh59. Overall however, the pro-
portion of fishers receiving social assistance is unlikely to be high, given that
social protection coverage of fishing communities remains sparse26–28.

A limitation of this study is that, due to the general paucity of data on
fishers’ income48, the fishing incomes we present here are not consistent
across countries in terms of scale (small vs. large-scale fisheries), fishery or
gear type, or type of fisher (crew or owner-operator). These data gaps mean

that our best available option was to apply a national average income to all
fishers in a country, while acknowledging that income levels and distribu-
tion are usually variable, even within a country or fishing community60,61.
We found that across the assessed countries, the variation in fishers’ income
ranged from1.3 to 2.5 fold, with an average of 1.9 fold variation (SI Table 8).
This is in line with a study by62, which found a 2 to 3 fold variation in sea
cucumber fishers’ incomes among regions in Fiji.

Our use of a national average fisher income may not properly reflect
wealth distribution among fishers. For instance49, demonstrated that the
proportion of global fishers under the minimum living wage could increase
by 5-10% when accounting for uneven wealth distribution. Meanwhile63,
showed that income distribution among sea cucumber fishers was much
more equal than that of octopus fishers within the same site in Kenya.
Indeed, out of the 10 assessed countrieswith lowestfishers’ income, six had a
national Gini index of more than 40 (SI Table 9), which indicates a high
disparity in income distribution (A Gini index of <0.2 is generally con-
sidered to correspond with perfect income equality, 0.2–0.3 with relative

Table 1 | Average fishing poverty gap (USD/person/day) under
each poverty line income measure for different country
income groups

Poverty line measure
Country income
groupa

Average poverty Gap
(USD/person/day)

USD 1.9/person/day Low 1.3

Lower & upper
middle

1.2

Minimum Liv-
ing Wage

Lower & upper
middle

1.6

Low 0.9

Countries are arranged with the largest poverty gap at the top.
aThe number of countries in each group is: Low = 16, Lower & upper middle = 14 (13 Lower middle
and 1 upper middle).
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Table 2 | Cost of covering the gap between fishing income and
the USD 1.90 and Minimum Living Wage poverty line incomes
(millions real 2016 USD) per year

Country income group Poverty line

1.90 (million USD) MLW (million USD)

Fishers

Low 1214 797

Lower middle 1430 1443

Upper middlea 0.91 2.45

Total 2645 2240

Results are grouped by country income group.
aUpper middle income group consists of only one country (Tanzania).
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equality, 0.3–0.4 with a relatively reasonable income gap, 0.4–0.5 with high
income disparity, and > 0.5 with severe income disparity (https://www.
unicef.cn/en/figure-27-national-gini-index-20032017).We assume that the
national Gini index is applicable to fishing communities). This suggests that
income for a large proportion of fishers may be below the average level,
thereby suggesting that our estimated cost of closing the poverty gap is likely
on the conservative side.

The provision of harmful fisheries subsidies incentivises excessive
fishing effort that drives the overexploitation of fish stocks, resulting in
detrimental environmental and socio-economic consequences. This eco-
nomic rationale is behind the push to eliminate harmful fisheries subsidies
in the global arena. Within this context, our study has put forward a
potential solution that can simultaneously address the challenges of elim-
inatingharmfulfisheries subsidieswhile alleviatingfishers’poverty.Byusing
the best available fisheries income and subsidy data to date, we provide the
quantitative evidence policy makers need for targeting financial and other
resources towards poverty alleviation interventions.

We find that diverting harmful fisheries subsidies to finance the cost of
lifting fishers out of poverty can provide economic benefits that translate to
social, human health and environmental gains associated with getting
people out of poverty22,64, while ending the unsustainable fishing practices
arising from harmful subsidies38. This not only contributes directly to
achieving SDG 14.6, aimed at eliminating harmful fisheries subsidies, but
can also contribute to other SDGs, particularly SDGs 1 (zero poverty) and
SDG 2 (zero hunger), due to the linkages of SDG14–life underwater–, to all
other SDGs65.

Our main message is that there is a need, and also a potential revenue
source, for mobilising resources towards alleviating poverty for the world’s
most vulnerable fishers. This finding has impactful policy applications since
the World Trade Organisation agreement on fisheries subsidies reached in
June 2022 is paving the way for practical policies to tackle the removal of
harmful fisheries subsidies. Our present study is particularly timely at the
time of writing in January 2024, given the upcoming World Trade Orga-
nisation Ministerial Meeting in February 2024.

Methods
Country coverage
As this study focuses on the intersecting issues of fisheries and income
poverty, it covers 30 coastal countries that are categorised as ‘least developed’
by the United Nations (Note that the United Nations list of 46 least
developed countries includes those that are landlocked, which are not
covered in this analysis (https://www.un.org/development/desa/dpad/least-
developed-country-category/ldcs-at-a-glance.html).): Angola, Bangladesh,
Benin, Cambodia, Comoros, Democratic Republic of the Congo, Djibouti,
Eritrea, Gambia, Guinea, Guinea-Bissau, Haiti, Kiribati, Liberia, Mada-
gascar, Mauritania, Mozambique, Myanmar, Sao Tome and Principe,
Senegal, Sierra Leone, Solomon Islands, Somalia, Sudan,Timor-Leste, Togo,
Tuvalu, United Republic of Tanzania, Vanuatu, and Yemen. For each of
these 30 coastal LDCs, we calculate the national fish dependency, which is
the percentage of total animal protein supply obtained from fish and sea-
food, based on food balance sheet data from the United Nations Food and
Agriculture Organization (FAO) Statistics Division (http://faostat3.fao.org)
(SI Table 1). FAO’s food balance sheet includes a separate category for
freshwater fish, which we did not include in our calculation of fish depen-
dency rate givenour focus onmarinefisheries.Out of the 30LDCs, 17 (57%)
are considered to be highly fish dependent, meaning that they have a fish
dependency rate of more than 30%9.

Fishing income
The basis for evaluating the extent of poverty was an individual fisher’s
monthly fishing income. In order to maximise consistency of reported
income levels across the 30 assessed countries, we used global or regional
studies offishing income that provided asmany data points as possible from
asingle study.Themost recent andcomplete set offishers’ incomedata at the

Table 3 | The percentage of each PLI poverty gap that could be
covered by harmful subsidies provided by each country

% of poverty gap covered by harmful
subsidies

Country USD 1.90 MLW

Angola 100 100

Bangladesh 11 48

Benin 4 6

Cambodia 4 11

Comoros 100 100

Congo Dem Rep <1 < 1

Djibouti 100 100

Eritrea 100 100

Gambia 100 100

Guinea 25 32

Guinea-Bissau <1 <1

Haiti 4 4

Kiribati 100 92

Liberia 51 100

Madagascar 35 100

Mauritania 100 100

Mozambique 19 55

Myanmar 35 9

Sao Tome Prn 74 91

Senegal 100 100

Sierra Leone 2 6

Solomon Is 100 100

Somalia 3 5

Sudan 13 19

Tanzania 5 100

Timor-Lestea 0 0

Togo 49 55

Tuvalu 43 16

Vanuatu 100 100

Yemen 100 100
aNo harmful subsidies recorded for Timor-Leste.
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Fig. 3 | Income gap covered by harmful subsidies. The extent to which harmful
subsidies can cover the cost of closing the poverty income gap for assessed countries
under the USD 1.90/day (USD 1.9) and Minimum Living Wage (MLW) poverty
income line measures.
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time of this study was a global study of fishers’ income by48, from which we
obtained data for 7 out of the 30 countries (SI Table 2). The second source
was66, which provided estimates of fishers’ income for 9 West African
countries. For the remaining 14 countries, we obtained fishers’ income data
through desk-based research (SI Table 2). We searched the databases of
international and regional institutions (e.g., International Labour Organi-
sation, FAO), online repositories such as Mendeley, and primary and sec-
ondary literature.Weusedonline andacademic search and indexing engines
(e.g., Google Scholar, Aquatic Sciences and Fisheries Abstracts) to search for
the key terms “fishing income”, “fisher income”, “fishermen income”. We
alsoused alternative terms for “income”, suchas “wage”, “salary”, “earnings”,
and “revenue”. To be consistent with the methodology of48, we excluded
studies that were conducted prior to 1990, and those where themethod used
to estimatefishers’ incomewasnot fully explained. In caseswherenodata for
a country were available, we based fishing income for the particular country
on the geographical regional average calculated from all other countries
included in this study. This applied only to 1 country – Djibouti.

We report all fishing income in terms of per capita monthly rate in
2016 USD, as per48. This required first standardising fishing income data
thatwereprovided indifferentunits bypro-rating toamonthly rate; thiswas
done for 2 countries (SI Table 3).We used the frequency of fishing reported
in the respective studies for pro-rating. A default of 4 weeks fishing per
month and 20 fishing days per month was used if no fishing frequency was
provided. We then converted data reported in local currency to US dollars
(USD) using exchange rates supplied by theWorld Bank67, and adjusted to
2016 dollars using the Consumer Price Index68.

We assumed that all fishers live within a household; thus, monthly
fishing income was divided by average household size to derive per capita
daily income in fishing households. This assumed that fishing is the only
source of household income; we also considered the case of multiple live-
lihoodswithin afishinghousehold (see ‘Multiple livelihoods’ sectionbelow).
Our approach also assumed that there was only one fisher per household.
We recognise the shortcoming of this assumption, particularly in fishing
households where women also contribute to fishing income (e.g.,69,70).
Nevertheless, the wide geographical scope of this analysis necessitated this
assumption because as far as we know, there is no data source which pro-
vides a consistent set of demographic data specific to fishing households
worldwide. As such, our analysis reflects a ‘worst case’ scenario since the
presence of more than one fisher per household would increase household
income and hence increase per capita daily income in fishing households.

Household sizedatawas takeneither fromtheUnitedNationsdatabase
on household size and composition for the most recent available year71, or
from case studies of fishing households. For West African countries where
fishers’ income data are based on66, we followed the authors in using an
average household size of 6 (SI Table 2).

Since we compiled data from diverse sources, fishers’ incomes were
reported as gross income in 7 countries, net income in 19 countries, and not
specified in 4 countries (SI Table 4). Comparing gross income to the poverty
line measures may result in an overly optimistic assessment given that it
does not consider fishing costs; however, in all cases reported gross fishing
income was already below the minimum USD 1.90/person/day extreme
poverty line income. This implies that our estimates for the 7 countries
reporting gross income reflect theminimal cost for covering thepoverty gap.

Multiple livelihoods
Whilemany fishers rely on fishing as their only source of income72, inmany
localities, fishing is part of a multiple livelihood strategy11,29, i.e., fishers may
also participate in alternative food producing activities, such as farming or
aquaculture, or engage in non-fishing work (e.g., construction, tourism).
This multi-livelihood approach is a means of coping with fluctuating
resource levels andminimising income risk, andmeans that fishing income
by itself cannot determine whether a fisher is above or below the poverty
line. To account for multiple income sources, we searched the literature to
find out the contribution that fishing makes to total household income.

While numerous studies on fishing livelihoods provide a descriptive
breakdown of the income generating activities fishers engage in (e.g.,73–75),
very few quantify the proportion of total household income derived from
each livelihoodactivity. For those that did, the contributionoffishing to total
household income variedwidely, even for cases where fishing is the primary
source of income. For example, fishing accounted for 82-100% of total
household income in the Philippines76, 93% in Vietnam77, 84% in Kenya78,
63% in Myanmar79, and 55% in Brazil80. Based on these studies, we con-
ducted a sensitivity analysis involving multiple livelihoods – a low fishing
contribution scenario in which fishing contributes 50% to total household
income, and a high scenario, in which fishing contributes 85% to total
household income. Due to the limited data points, we applied these per-
centages tofishers’ fishing income across all countries to derive total income
from all livelihoods. This total income was then compared to two different
poverty line levels, described below.

Cost of providing poverty line income
Per capita dailyfishing incomewas compared to twodifferent poverty line
incomes (PLI): an absolute poverty line defined by the World Bank, and
one based on national poverty lines. Absolute, as opposed to relative
poverty lines (i.e., poverty lines set at a certain percentage of a country’s
national median income), provide a consistent way to compare across
countries62. The absolute PLI we used was the international poverty line
income of USD 1.90/person/day, which is also the level used to define
extreme poverty81. The second PLI was based on the national minimum
living wage (MLW) of each country, and was used to assess the state of
fishers’ income within countries. Country specific MLW data were
obtained from a recent global study by49. These MLW were provided in
2018 USD; to be consistent with the income data taken from48, which was
provided in 2016 dollars, we adjusted the MLW data to 2016 real USD
using the Consumer Price Index.

For those countries where per capita daily fishing income did notmeet
any one of the two PLIs, we estimated the cost of providing all fishers with a
PLI by multiplying the difference between PLI and fishing income by the
number of fishers in each country. This assumed that the average fisher
income estimated for each country applied to all fishers in the country, and
was a necessary assumption as we did not have information about the
distribution of income among fishers across countries. Data for the number
of fishers was taken either from3,82, or national fishery statistics. For each
country, we assumed that the number of fishers reported from these sources
were those who would benefit from being provided with a PLI. The gap
between each PLI measure and per capita daily fishing income was multi-
plied by 365 days to estimate the annual cost of providing PLI.

Potential source of revenue for closing the PLI gap
Harmful fisheries subsidies were extracted from a global dataset consisting
of 13 fisheries subsidy types from across 152 maritime countries83. Annual
subsidy amounts for each country in the dataset were either based on
reported ormodelled data; harmful subsidieswere inclusive of payments for
boat construction, renovation and modernisation, fisheries development
programmes, fishing port development, marketing and storage infra-
structure, tax exemptions, fuel, and fishing access agreements. In total,
global fisheries subsidies amounted to USD 35.4 billion in 2018 dollars, of
which USD 22.2 billion was spent on harmful subsidies84. We adjusted the
subsidy amounts to 2016 real USD using the Consumer Price Index. For
each country, we compared the magnitude of harmful fisheries subsidies to
the cost of providing fishers with a PLI.

Data availability
The data that support the findings of this study are available from the
corresponding author upon reasonable request.
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