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The Pacific Ocean’s six major fishing areas produce
about 62 million tonnes of marine catch per year, but
24 percent of that (15 million tonnes) is unreported.
The share of the unreported catch that is traded il-
legally (3.7 million—7.2 million tonnes) constitutes
about 50 percent of all marine resources that enter
illegal international trading networks. This has far-
reaching economic and social consequences for many
developing and developed economies.

This working paper analyzes the costs to Pacific coun-
tries of illegal trade in marine resources by looking at
the loss in gross revenues from unreported catch, the
impact across the fish value chain (economic impact),
the loss to household incomes (income impact), and
the loss in tax revenues (tax impact).

Overall, results indicate that while the estimated loss
in gross revenues to the formal economy is substantial
(US$4.3 billion—$8.3 billion per year), the losses are
substantially higher when the economic impact ($10.8
billion—$21.1 billion per year), income impact ($2.8
billion—$5.4 billion per year), and tax revenue impact
($0.2 billion—$1.6 billion per year) are considered.

The Western Central Pacific area (which includes the
key exclusive economic zones of Cambodia, Indone-
sia, Malaysia, Palau, Papua New Guinea, Philippines,
Thailand, and Vietnam) is the worst hit by illegal trade
in marine resources.
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When additional social and environmental costs are
considered, the losses to the formal economy are still
higher.

Given the scale of the impact identified, there is an
urgent need to accelerate effective action to eliminate
the illegal trade in marine resources.

Ilicit trading in the Pacific Ocean’s marine
resources undermines economies by reducing
business profits and household incomes, depriv-
ing governments of tax revenue, and depleting
fish stocks.

The Pacific Ocean’s six major fishing areas
produce about 62 million tonnes of marine catch
per year (reported and unreported)—but 24
percent of that (15 million tonnes) is unreported
(Pauly and Zeller 2015), and between 6 percent
and 12 percent (3.7—7.2 million tonnes) is traded
illegally (Pauly and Zeller 2016). The Pacific
Ocean’s marine resources are a source of income, foreign
exchange, employment, and nutrition to many countries.
Hlicit trading—defined as trade that involves money,
goods, or value gained from illegal and unreported fishing
of fish stocks by domestic industrial fishing fleets and
artisanal fishing vessels that catch fish for commercial
purposes (Sumaila 2018)—is reducing these benefits and
thus undermining Pacific Ocean economies.

Tracking and valuing these losses is essential for
ending illicit trading. The Pacific Ocean is a major
hotspot for illegal trade in marine resources—around

50 percent of all marine resources illegally traded glob-
ally originate from there. Given the scale of the problem,
urgent action is needed to ensure the ocean’s long-term
health and the well-being and prosperity of societies. To
date, however, no comprehensive studies have analyzed
the scale of illegal and unreported fishing across the entire
Pacific Ocean in terms of its economic and social impacts.

This paper addresses this gap and calculates the
wider economic and income impacts of illicit
trading of marine resources across the fish value
chain. The methodology for estimating these impacts

is based on a study by Sumaila (2018) that estimated

the impacts of illicit fishing in West Africa. This paper
estimates impacts through four dimensions that together
provide a broad picture of the scale of economic losses:
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Gross revenue loss measures lost revenues from
direct catch that could be earned legally and would
have contributed to national income.

Economic impact measures the loss in added value
through the fish value chain from unreported catch
not entering the legitimate formal economy. It in-
cludes impacts on economic activities such as boat
building and maintenance, equipment, supplies, and
restaurants.

Income impact measures the loss of household
income that could have been earned through the
fish value chain if the same quantity of fish had been
caught and sold legally in the market.

Tax revenue loss measures tax revenue that coun-
tries could have earned (at the point of catch) if the
illicitly traded marine resources had been traded
legally—revenues that could have been used to gener-
ate public benefits.

This study analyzes the impact of illegal fishing across
the entire Pacific, focusing on six Food and Agriculture
Organization (FAO) major fishing areas that represent
about 90 percent of the unreported catch in the Pacific:
Eastern Central (area 77), Northeast (area 67), Northwest
(area 61), Southeast (area 87), Southwest (area 81), and
Western Central (area 71). The analysis also looks across
all the marine species that are caught and enter illegal
trading networks.

Overall, the effects of illicit trade in marine catch
in the Pacific region are substantial and constitute
a risk for national and local economies. Table ES-1
summarizes the range of regional results for each impact
dimension, where low and high estimates represent dif-
ferent scenarios for the proportion of unreported catch
assumed to be illegally traded by artisanal fishers and
industrial enterprises. The loss in gross revenues to the
formal economy is estimated to be $4.3 billion to $8.3 bil-
lion per year, which is equivalent to 6 percent to 11 percent
of the total value of reported catch for the Pacific region
(based on Pauly and Zeller 2015). While this is a substan-
tial loss to the formal economy, the economic impact or
added cost through the value supply chain ($10.8 billion
to $21.1 billion) is between 2.5 and 5 times higher than
gross revenue loss in the region. The loss of income impact



Table ES-1 |

LOW ESTIMATE

HIGH ESTIMATE

(S, BILLIONS | (S, BILLION PER

PER YEAR) YEAR)

Gross revenue loss 4.3 8.3
Economic impact 108 211
Income impact 2.8 54
Tax revenue loss 0.2 16

Source: Authors.

is estimated to be $2.8 billion to $5.4 billion, which repre-
sents about 20 percent of all wages from reported catches
(wages from reported catch estimated to be $14 billion to
$27 billion per year). Tax revenue losses are estimated to
be $0.2 billion to $1.6 billion per year, which means this
money is not available for public spending on, for exam-
ple, infrastructure, education, or health care.

The Western Central Pacific region has the high-
est annual loss in gross revenue ($2.4 billion to
$4.5 billion), economic impact ($6 billion to $10
billion), and income impact ($1.3 billion to $2.4
billion). The key exclusive economic zones (EEZs) in
this region include Cambodia, Indonesia, Malaysia, Palau,
Papua New Guinea, Philippines, Thailand, and Vietnam.
Figure ES-1 shows the tonnage of marine resources traded
in each FAO area and the associated economic and income
impact. Itis estimated that in the extreme case one of
every five fish caught in the region is illegally traded.

When additional social and environmental costs
are considered, the losses to the formal economy
are still higher. The costs presented here only tell a
partial story: costs do not represent the lost value from
depleted stocks, the risk of species extinction, the impact
on marine food webs, and the reduction in climate
resilience from depleted stock. Some of the socioeco-
nomic costs consist of loss in employment and income for
legitimate fishers, loss of tourism, increased food security
risks, and potential disruption of coastal communi-

ties’ social cohesion. In addition, the socioeconomic loss
is greater when we consider that illegal fishing has been
found to be linked to modern slavery, labor violations, and
corruption.

The fisheries sector in the Pacific Ocean is of vital impor-
tance to many economies in the region. The Pacific Ocean
is a source of about 60 percent of the reported global
marine capture, and the Northwest Pacific' is the most
productive fishing area in the world (Sea Around Us n.d.).
The total reported catch in the Northwest Pacific in 2014
was estimated to be 23 million tonnes out of a global
reported catch of 79 million tonnes? (Sea Around Us n.d.).
The catch from the Pacific Ocean is thus a significant
source of income, foreign exchange, employment, and
nutrition for many developing and developed economies,
rendering them vulnerable to the far-reaching economic
and social consequences of illegal, unreported, and
unregulated (IUU) fishing.

Addressing this issue will be central to attaining a sustain-
able ocean economy. By quantifying the scale of impacts
and losses across the fish value chain, we hope to demon-
strate the need for countries in the region to take urgent
action. The analysis was also developed to help inform
discussions at the Asia Pacific Economic (APEC) summit
in November 2019, with the aim of galvanizing interna-
tional action to end IUU fishing in the Pacific Ocean.

Over 85 percent of global fish stocks can be considered at
significant risk of IUU fishing (WWF 2015). Estimation

of the loss to society from IUU is challenging, however,
and there is considerable uncertainty about the scale and
volume of IUU fishing happening globally and the threat
it poses to economic, social, and environmental well-being
(Clark 2006; Greenpeace Australia Pacific 2006; Lungren
et al. 2006). When demonstrating the extent of illegal
fishing in the whole of the Pacific Ocean, existing literature
tends to use analysis that dates back as far as 2008 and
2009 or focus on estimates that pertain to specific coun-
tries in the region. Estimates by Agnew et al. (2009) show
the Western Central Pacific and Northwest Pacific to have
the highest percentage of IUU fishing as a proportion of
catch (34 and 33 percent, respectively) after West Africa.
MRAG and UCB (2008) put the quantity of fish taken by
IUU fishing at between 3.4 million and 8.1 million tonnes
per year for the Asia Pacific region. Lungren et al. (2006)
estimate that IUU fishing in the Asia Pacific region costs
around $5.8 billion annually.
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Figure ES-1 |

Pacific, Northeast
Pacific, (67)
Northwest
(61)

Pacific, Pacific,
Western Central| Eastern Central
) (77)

Pacific,
Southeast

Pacific, Southwest (87)
(81)

FAO Region Volume Traded lllegally Gross Revenue Loss Economic Impact Income Impact
(Million Tonnes) (Billion USD) (Billion USD) (Billion USD)

Pacific, Southeast 08-14 06-11 17-31 05-0.9

(87)

Pacific,

Northwest (61) 0.9-19 11-2.25 31-6.4 0.9-1.8

';:7";'"‘:' Northeast 0.015-0.02 0.04-0.06 01-02 0.04-0.06

Pacific, 0.02-0.04 0.04-0.08 01-02 0.03-0.06

Southwest (81) e ' ' T ' '

Pacific, Eastern

Central (77) 0.04-0.2 0.06-0.36 0.2-0.9 0.04-0.2

Pacific, Western

Central (71) 19-3.6 24-45 55-10.3 13-24

TOTAL 3.7-1.2 4.3-8.3 10.8-21.1 2.75-5.4

Note: Due to rounding, numbers presented may not add up precisely to the totals indicated.
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Other studies analyze the impact of illegal fishing in the
Asia Pacific region by focusing either on specific countries
or communities or on particular species illegally fished in
the region. For example, a study estimates the financial
loss from TUU to local communities on the east coast of
peninsular Malaysia to be at least 72 million Malaysian
ringgit (approximately $17 million) per year, in addition
to other losses such as wasted subsidized fuel, artificially
inflated fish prices in local markets, and lost fishing boat
provisioning business (Sea Resources Management Sdn
Bhd 2008). MRAG Asia Pacific (2016) estimates the

total volume of IUU activity in Pacific tuna fisheries to

be 306,440 tonnes for the Pacific Island region, with

an estimated catch value of $616.11 million (90 percent
confidence range is between $517.91 million and $740.17
million). These studies have helped address a major
evidence gap, but there is still insufficient understanding
of the overall impact that illegal trade in marine resources
can have across the whole of the Pacific, especially when
we take into account the ripple or multiplier effect through
the fish value chain.

No recent analyses or studies estimate the direct and
indirect cost to countries of illegal fishing in the Pacific
Ocean. The objective of this working paper is to address
this gap by determining the loss of revenues to economies
from illegal trade in marine resources and the impact on
the fish value chain and the wider economy.

Following Sumaila (2018), we define illicit trade to be
trade that involves money, goods, or value gained from
illegal and unreported fishing of fish stocks by foreign and
domestic industrial fishing fleets and by artisanal fishing
vessels that catch fish for commercial purposes. Based on
this definition, we assume that only a portion of “unre-
ported” marine catches enters illegal trading networks.

Unreported catches by the subsistence sector, often
legal, are consumed by the fisher or the community or
used for local barter (Sumaila 2018). Hence, we do not
consider these catches to be a part of the illegal trad-
ing sector, and we exclude them from our analysis.

We also exclude unreported catches by the recreation-
al sector, since we assume these activities to be driven
more by the pursuit of pleasure than by an economic
incentive to trade on illegal markets (Sumaila 2018).

In addition, we exclude unreported discards and as-
sume these nontargeted catches to be discarded into
the ocean and hence not landed or traded illegally.

Unreported catches in the artisanal fishing sector

are often driven by the need to meet basic human
requirements such as food for direct consumption
(Meere and Lack 2008). However, a small proportion
of the unreported catch can be traded illegally and
often consists of catches of highly valuable and poorly
monitored species, such as tuna or invertebrates (e.g.,
sea cucumbers). We assume the proportion illegally
traded to be smaller than that of the industrial fishing
sector. We provide further details on our assumptions
in the methodology section.

We assume half or more of industrial unreported
catches to be illegally traded. The methodology section
provides further detail on the proportion used in the
analysis.

Our methodology is based on the analysis used by Sumaila
(2018) to estimate the impact of illegal fishing in West
Africa. For the majority of nations, the fishing industry
contributes less than 1 percent to their gross domestic
product (GDP) (Dyck and Sumaila 2010). However, its
total impact on the economy is considerably greater when
we combine the impact of other sectors linked to fisheries
and dependent on marine resources for income or inputs
(Dyck and Sumaila 2010; Béné et al. 2007). Except for
subsistence fishing, where fish is caught for household
consumption, the value chain for fish rarely ends when the
fish is caught (Dyck and Sumaila 2010). Instead, fish are
sold to markets where they are again resold to consum-
ers or to an intermediary who purchases larger quantities
for processing. Each time fish changes hands, whether
canned, tinned, or in another form, a portion of the value
can be attributed to the capture fisheries (Dyck and
Sumaila 2010).

By accounting for these wider impacts through the fish
value chain, we can estimate the “downstream effect” that
the illegal trade can have across the economy. In addi-
tion to estimating the direct economic loss from illegally
trading marine resources at the point of catch, we also
estimate the potential loss in economic impact across the
fish value chain, the lost income for households working
across the fish value chain, and the lost tax revenue for
governments (Figure 1).
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1. Gross revenue loss measures the revenues lost
from direct catch that could be earned legally and
would have contributed to national income if the fish
resource had not been stolen.

2. Economic impact measures the loss of added value
across the fish value chain, value that would have been
generated if the fish were caught legally. The economic
activities in the fish value chain include boat building
and maintenance, equipment, supplies, food process-
ing, and restaurants (Pontecorvo et al. 1980; Roy et al.
20009).

3. Income impact measures the loss of household
income that would have been otherwise generated
through the fish value chain if the same quantity of
fish were caught and sold legally in the market.

4. Tax revenue loss measures the tax revenue that
country governments could have earned if the marine
resources had not been sold illicitly. These revenues
could have been spent, for example, on public ser-
vices. Here we only account for loss in tax revenues
from direct catch and do not consider tax revenue
losses across the value chain.

While even properly reported catches may end up being
traded outside the legal system, to remain conservative

we assume that only unreported catch contributes to illicit
trade. The analysis does not focus on the impact of catches

Figure 1 |

from unregulated fisheries per se. Unregulated fisheries
could result in reported or unreported catches, and as our
analysis only focuses on the latter, we only account for a
portion of catches coming from unregulated fisheries.
Further, we recognize that a part of the unreported catch
might get traded illegally within the Pacific region. As a
result, it may enter the fish value chain and result in the
partial recovery of the losses estimated. These impacts
arising from the illegal trading activities themselves are
not considered, as our study only looks at the losses to
the legitimate formal economy. Similarly, the study does
not consider the income and expenditures of individual
companies participating in activities related to illegal
fishing. Any impact from increased household income of
these fishers is likely to be low. This is due to the fact that
in order to maintain profits and reduce operating costs,
fishing companies engaged in illegal activities are likely
to employ migrants and pay them low wages, increasing
their work hours and ignoring their health and safety (ILO
2013; Tickler et al. 2018).

We conducted our analysis across six FAO major fish-

ing areas of the Pacific Ocean: Eastern Central (area 77),
Northeast (area 67), Northwest (area 61), Southeast (area
87), Southwest (area 81), and Western Central (area 71).
These areas account for more than 9o percent of the unre-
ported and reported fisheries catch. We do not include the
Pacific Antarctic (area 88), which accounted for less than
10 percent of total catch in 2014 (www.seaaroundus.org).

loss of revenues and
profits from direct catch

lllegal trade in

marine resources

Source: Adapted from Sumaila 2018,

Impact on businesses in

the fish value chain ECONOMIC IMPACT

INCOME IMPACT

TAX REVENUE LOSS

6 WORLD RESOURCES INSTITUTE



The Scale of lllicit Trade in Pacific Ocean Marine Resources

2.1Loss in Gross Revenues to the
Formal Economy

The quantity or volume of unreported catches was taken
from Pauly and Zeller (2016) and the Sea around Us (see
Box 1). As discussed previously, we do not include discards
and unreported catches by subsistence and recreational
fishers.

There is a lack of data on the proportion of the unreported
catch that is illegally traded by artisanal fishers and indus-
trial enterprises. For our analysis, we therefore look at a
range of scenarios. To remain conservative, we assume
that 50—80 percent of unreported industrial catches
contribute to illicit trade. This assumption corresponds to
similar estimates for illegal logging in tropical countries;
namely, that it accounts for 50—90 percent of the volume
of all forestry in these countries (UNEP and INTERPOL
2016; TRACIT 2019). Another study estimated that 10 per-
cent of the total timber production in Cameroon in 2000
was small-scale and illegal, but that this had grown to 50
percent by 2012. This study also found high levels of illegal
small-scale logging in Brazil, the Democratic Republic of
the Congo, Ghana, Indonesia, Papua New Guinea, and the
Republic of the Congo (Hoare 2015). Thus, we consider
two scenarios when estimating the proportion of unre-
ported artisanal catch illegally traded. In scenario 1, we
assume a range of 30—50 percent of unreported artisanal
catch entering the illicit market. Scenario 2, more conser-
vative, assumes a range of 0—30 percent of unreported
artisanal catch being traded illicitly.

To estimate the gross revenue attributable to illegal
fishing, we use the following equation:

Gross revenue lost (GR,,)) = Vpac(L, X T + L, X P)

Pac

Unreported industrial landing (excluding discards)

L=

1

All unreported catch

Unreported artisinal landing (excluding discards)

L =

a

All unreported catch

Box 1 | Description of Data Sources and Methodology

Pauly and Zeller (2016) and the Sea around Us database
(www.seaaroundus.org) present data collected over more
than a decade by more than 400 international collaborators to
complement officially reported catch statistics with the best
and most comprehensive estimates of unreported catches

of marine fish for every country in the world. These data
combine official reported data and reconstructed estimates of
unreported data (including major discards), with reference to
individual exclusive economic zones.

Official reported catch data were mainly extracted from the
Food and Agriculture Organization of the United Nations
(FAO) FishStat database. For reconstructed estimates of
unreported catch, the major initial sources of information
were the websites and publications of government
departments of fisheries (or equivalent agencies), both online
and in print. Also major sources of information on national
catches were international research organizations such

as FAQ, the International Council for the Exploration of the
Sea, the Secretariat of the Pacific Community, and regional
fishery management organizations such as the Northwest
Atlantic Fisheries Organization and the Commission for

the Conservation of Antarctic Marine Living Resources
(Cullis-Suzuki and Pauly 2010), or current or past regional
fisheries development and/or management projects (many
of them launched and supported by FAO), such as the Bay
of Bengal Large Marine Ecosystem Project (Pauly and Zeller
2015). Information was also sourced from relevant academic
literature. For missing data, anchor points were developed,
and data were interpolated for time periods between data
anchor points, either linearly or assumption-based for
commercial fisheries, and generally via per capita (or per
fisher) catch rates for noncommercial sectors.

The total catch time series was estimated combining reported
catches and interpolated, countrywide expanded missing
data series. To quantify the uncertainty, authors adopted the
approach used by the Intergovernmental Panel on Climate
Change to quantify the uncertainty in its assessments
(Mastrandrea et al. 2010).
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Where Vpac is the value of unreported catch in 2010
prices (based on ex-vessel price data from Tai et al. 2017
and Sumaila et al. 2007; catch data from Pauly and Zeller
2015), T is the proportion of industrial unreported catch
illegally traded, and P is the proportion of unreported
artisanal catch that is traded illegally. To smooth out any
fluctuations in catch levels across the years, the value of
unreported catch is taken as a five-year average (2010—
14), except for catches in FAO area 67 (Northeast Pacific),
where we take a four-year average (2011—14), given miss-
ing unreported artisanal catch data for 2010. Both Li and
La are calculated using five-year average catch data, except
for FAO area 67, where we take a four-year average, and
we assume there is a proportionate relationship between
value and volume.

Using average variable cost estimates for fisheries pro-
vided by Lam et al. (2011), $928 (weighted mean 2005
prices) or $1,036 (weighted mean 2010 prices) (CPI infla-
tion calculator),? we estimate the loss in value in terms of
gross profits.

We estimate the economic, income, and tax impact with
the following equations:

Economic impact = GRpac X m

Income impact = GRpac X w

Where m and w represent the economic multiplier and the
income multiplier, following Dyck and Sumaila (2010).
These multipliers are estimated using an input-output
methodology. An output multiplier, m, shows the indi-
rect and induced impact of marine capture fisheries in a
country. The indirect and the induced impacts represent
the secondary economic activities (boat building, interna-
tional transport, etc.) that are supported by the fisheries
sector. On that point, Dyck and Sumaila (2010) suggest
that indirect and induced effects can make the total eco-
nomic impact of capture fisheries as much as three times
the sum of the initial activity.

Tax impact = Gross Profits / Gross Revenues X t

8 WORLD RESOURCES INSTITUTE

We calculate the tax revenue impact by multiplying
corporate tax rates times the gross profits and revenues
lost from illegal trade in marine resources. The variable t
is the corporate tax rate, which in the region ranges from
15 to 30 percent (Deloitte 2019). Taxes can be applied

on annual turnover or profits depending on the size of
the business (Deloitte 2019); hence we calculate the
lower estimate of tax impact using gross profit lost from
unreported catch and the upper estimate using gross
revenue lost from unreported catch entering illegal trading
networks.

We find that 4.4 million to 7.2 million tonnes of unre-
ported catch from the Pacific Ocean are estimated to be
traded illegally each year under scenario 1, which assumes
that 30—50 percent of unreported artisanal catch enters
the illicit market. For scenario 2, which assumes this
percentage to be lower (0—30 percent), we estimate the
volume of catch entering the illicit market to be 3.7 million
to 6.7 million tonnes per year.

Loss of unreported catch varies across the Pacific, with
the Western Central estimated to have the largest propor-
tion of the total unreported catch that is traded illegally
in the whole of the Pacific region (50 percent). Exclusive
economic zones in this region include Cambodia, Indone-
sia, Malaysia, Palau, Papua New Guinea, the Philippines,
Thailand, and Vietnam. The volume of illicit trade in unre-
ported catch in this region is estimated to be 1.9 million
to 3.6 million tonnes per year, constituting 11—20 percent
of all fish caught in the area. In other words, in the most
extreme scenario, one of every five fish caught is traded
illegally in the region.

As a proportion of total regional catch, the Pacific South-
east (including the EEZs of Peru, Chile, and Ecuador) has
the second-highest volume of catch that is illegally traded,
constituting 7 to 12 percent of the region’s total catch.



Table 1 |

FAO REGION CATCH LOSS® % OF TOTAL
(MILLION TONNES) REGIONAL CATCH®

m SCENARIO 1 SCENARIO 2
Pacific, Southeast (87) 09-14 0.8-14 7.8-12.6% 6.9-12.0%
Pacific, Northwest (61) 12-19 09-17 4.2-6.8% 3.3-6.2%
Pacific, Northeast (67) 0.015-0.02 0.015-0.02 0.6-1.0% 0.6-1.0%
Pacific, Southwest (81) 0.02-0.04 0.02-0.04 3.2-51% 2.8-4.8%
Pacific, Eastern Central (77) 0.1-0.2 0.04-0.1 3.9-6.4% 1.1-4.6%
Pacific, Western Central (71) 2.2-36 1.9-34 12.7-20.4% 11.0-19.3%
TOTAL 4.4-1.2 3.7-6.7

Notes:

a. This represents total unreported catch that enters the illicit market for each FAO major fishing area. It is an average of five-year catch data (2010-2014). For FAO area 67, we present a four-year
average (2011-14), as there were no unreported artisanal catch data for 2010.

b. Reports what proportion of the total catch (unreported and reported) in major FAQ areas is illegal. Analysis is based on five-year average catch data for all regions except 67, where a four-year
average is used.

Due to rounding, numbers presented may not add up precisely to the totals indicated.

Source: Authors.
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For the whole Pacific region, the gross revenue losses Under scenario 1, the estimated annual losses are $13.1

from illicit trade are estimated to be $5.2 billion to $8.3 billion to $21.1 billion in economic impact and $3.4 billion
billion per year under scenario 1 and $4.3 billion to $7.7 to $5.4 billion in household income. Under scenario 2, the
billion per year under scenario 2. In Table 2, we present estimated annual losses are $10.8 billion to $19.6 billion
the ranges for each of the FAO major fishing areas of in economic impact and $2.7 billion to $5 billion in house-
the Pacific. As for the volume of illegal trade, Western hold income. Table 3 provides the breakdown of income
Central has the highest value of illicit trade in the region, and economic impact for each of the FAO major fishing
estimated to be $2.4 billion to $4.5 billion annually. areas. The loss of tax revenues across the two scenarios is
estimated to be $0.15 billion to $1.6 billion per year. The
The net loss in revenues or loss in gross profits is latter has not been disaggregated across each of the FAO
estimated to be $685 million per year. regions, as the cost estimates used to calculate the profits

(and consequently lower estimate for tax revenue losses)
were only available at an aggregate global level.

Table 2 |

FAO REGION LOSS OF REVENUE LOSS OF REVENUE
(S, MILLIONS, 2010 PRICES) (S, MILLIONS, 2010 PRICES)

SCENARIO 1 SCENARIO 2

Pacific, Southeast (87) 694-1,117 609-1,060
Pacific, Northwest (67) 1,399-2,258 1,111-2,066
Pacific, Northeast (67) 39-63 38-62
Pacific, Southwest (81) 47-76 42-72
Pacific, Eastern Central (77) 218-358 64-256
Pacific, Western Central (71) 2,781-4,474 2,405-4,224
TOTAL 5,179-8,347 4,269-7,740

Note: Due to rounding, numbers presented may not add up precisely to the totals indicated.
Source: Authors.
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Table 3 |

PACIFIC REGION ECONOMIC IMPACT
(S, BILLIONS, 2010 PRICES)

Pacific, Southeast (87)
Pacific, Northwest (61)
Pacific, Northeast (67)
Pacific, Southwest (81)
Pacific, Eastern Central (77)
Pacific, Western Central (71)
TOTAL

Pacific, Southeast (87)
Pacific, Northwest (61)
Pacific, Northeast (67)
Pacific, Southwest (81)
Pacific, Eastern Central (77)
Pacific, Western Central (71)
TOTAL

Note: Due to rounding, numbers presented may not add up precisely to the totals indicated.
Source: Authors.

These estimates show that the wider effects of illicit trade
in Pacific marine resources, in terms of economic and
income impacts, are substantially higher than the esti-
mated loss in revenues. When we compare Tables 2 and
3 we can see that the economic impact, which accounts

INCOME IMPACT
(S, BILLIONS, 2010 PRICES)

8= 0.6-0.9
4-64 11-18
0.1-0.2 0.04-0.06
0.15-0.2 0.04-0.06
0.55-0.9 0.15-0.2
6.4-10.3 15-24
13.1-21.1 3.4-5.4
17-2.9 0.5-08
31-58 0.9-16
01-0.2 0.04-0.06
0.1-0.2 0.03-0.05
0.2-0.65 0.04-0.2
55-9.7 1.3-2.3
10.8-19.6 2.7-5

for the economic loss across the whole fish value chain, is
more than twice the estimated gross revenue losses across
most of the fishing areas. For the Western Central Pacific,
the economic impact loss is estimated to be $6 billion to
$10 billion, which is equivalent to the GDP of Fiji in 2018.
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Our economic and income multipliers are based on Dyck
and Sumaila (2010), the only study that has analyzed in
depth both the economic impacts of the commercial fish-
ing industry per country and the geographical patterns of
fishery impacts. As these estimates have not been recently
updated, we acknowledge that these multipliers would be
less reliable if there were significant changes in production
techniques over time (such as technological improvements
in fishing methods). Future methodological approaches
and further updated information on multipliers will
improve this estimate.

Our analysis does not look at the wider environmental cost
of illegal trade in marine resources. Already, critical stocks
have been decimated by IUU fishing, and efforts to protect
and manage marine species have been undermined (Pew
Environment Group 2008). There is also the risk of
extinction of target or bycatch species, such as sharks and
rays; wider ecological impacts, such as knock-on effects on
the stock’s prey, predators, and competitors (Tinch et al.
2008); and reduction of the ocean’s resilience to climate
change (Sumaila and Tai 2019; Gattuso et al. 2018).

Our analysis also does not assess the social cost of illegal
fishing. While in the short term, IUU fishing may help
maintain employment in fisheries, the resulting stock
depletion and catch reduction reduces employment oppor-
tunities in the legitimate fishing sector and its related
industries. This impact will be felt most in communities
that are heavily dependent on fishing. Other potential
social costs include increased food insecurity and stressors
on the cohesion of fishing communities (Sumaila 2018;
Tinch et al. 2008), as well as negative impacts from crimes
related to fisheries.

Further analysis of both the environmental and social
costs of illegal trade in marine resources, including further
assessment of Pacific coastal communities, which are
hardest hit by illicit exploitation of marine resources, will
provide a more holistic picture of the losses.
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The Pacific Ocean’s six major fishing areas produce about

62 million tonnes of marine catch per year, but 24 percent
of that (15 million tonnes) is unreported (Pauly and Zeller
2015), and around 50 percent (3.7—7.2 million tonnes) of

all illegally traded marine resources in the world are from

the Pacific (Sumaila et al. forthcoming).

Overall, the volume of illicit trade in marine catch in

the Pacific region is substantial and represents a risk to
national and local economies. For the formal economy,
the loss in gross revenues is estimated to be $4.3 billion to
$8.3 billion per year, which is equivalent to 6 to 11 percent
of the total value of the region’s reported catch (based on
Pauly and Zeller 2015). While this is a substantial loss for
the formal economy, the economic impact or added cost
through the fish value chain ($10.8 billion—$21.1 billion) is
about 2.5 to 5 times higher than gross revenue loss.

Our analysis also shows that illegal fishing costs the
economy in terms of jobs and household income. The loss
of household income across the value chain is estimated to
be $2.8 billion to $5.4 billion, which represents about 20
percent of total wages earned from reported catches. The
total wages (or labor cost) from all reported catches in the
region is roughly $14 billion to $27 billion per year (based
on labor cost estimates in Lam et al. 2011), whereas total
estimated wages from illegally traded catch would be $1.1
billion to $4.1 billion per year—or 4 to 30 percent of wages
from reported catches. The tax revenue losses simply
represent money that could be used to benefit the public
through provision of goods and services, such as marine
infrastructure, health care, or education.

The severity of illegal and unreported fishing varies across
the region. The Northwest Pacific region, which includes
EEZs belonging to Japan, China, Korea, Russia, Vietnam,
and the Philippines, has the highest volume of catches in
the Pacific Ocean, accounting for 46 percent of the total
catches (reported and unreported) in the Pacific. The pro-
portion of marine resources illegally traded in this region
is low, but discards are greater here than in other Pacific
FAO major fishing areas. About half of the unreported
catch in the region consists of discards, which account for
11 percent of the total catch in the Northwest Pacific.



The Western Central Pacific region—which includes the
EEZs of Cambodia, Indonesia, Malaysia, Palau, Papua
New Guinea, the Philippines, Thailand, and Vietnam—
accounts for the largest volume (50 percent) and value (54
percent) of illegal trade in marine resources in the Pacific
Ocean. In the extreme scenario, one of every five fish
landed in the Western Central Pacific is illegally sold. The
economic and income impact losses, an estimated $5.5
billion to $10.3 billion and $1.3 billion to $2.4 billion per
year, respectively, are the largest for this area as well. We
estimate the economic impact of illegal trade in marine
resources in the Western Central Pacific to be four times
the economic impact that Sumaila (2018) found in West
Africa. Figure ES-1 maps the value of losses across the
regions.

Our analysis estimates the loss to the legitimate economy
from trading in marine resources. As they do not capture
environmental and other social costs to the economy, the
figures we present are an underestimate of the impacts.
Environmental costs include lost value of depleted stocks,
risk of species extinction, impact on marine food webs,
and reduced ocean resilience to adapt to climate change
(Tinch et al. 2008; Sumaila and Tai 2019; Gattuso et al.
2018). The value of each of these components is likely

to be significant; for example, for the European Union,
Tinch et al. (2008) estimate the cost of depleted stocks
from illegal fishing between 2008 and 2020 to be g billion
euros.

The social costs consist of loss in employment and income
for legitimate fishers, economic losses for the tourism
sector, increased food security risks, and negative impact
on fishing communities (Zimmerhackel et al. 2018; Tinch
et al. 2008; Sumaila 2018). There is also a link between
IUU fishing and transnational crimes (Bondaroff et al.
2015). The socioeconomic loss may be even greater, given
that IUU fishing is linked with modern slavery, labor
violations, and corruption.

This working paper estimates the costs to Pacific countries
from illegal trade in marine resources to be tens of billions
of dollars every year. The scale of impacts is estimated

to be higher when we account for impact across the fish
value chain on household income and across tax revenues.
These estimates, already quite high, do not represent the
full costs of illegal fishing, since they do not account for
the environmental and social impacts from illegal trade

in marine resources. A part of these losses would be offset
by the portion of unreported catch that might get traded
illegally within the Pacific region (consequently enter-

ing the fish supply chain). However, given the significant
risk IUU fishing poses to the ocean’s ecosystems, we can
conclude that the cost figures presented in this paper are a
lower boundary on the possible costs to society.

Given the scale of the impact identified, there is an urgent
need to accelerate action to eliminate the illegal trade in
marine resources. Taking measures to curtail IUU fish-
ing has the potential to generate an increase in catch and
profit, often at little or no cost to local economies or in
terms of food provision (Cabral et al. 2018). Such mea-
sures will also be important to ensure that a few entities
are not benefiting at the expense of legitimate industries,
hardworking communities, and fishing nations that expe-
rience a consequent reduction in revenues and income, as
well as damage to their reputation.
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“The Northwest Pacific includes all marine waters bounded by a line
commencing from a point on the mainland coast of Russia in the west-
ern Bering Sea at 175°00'W longitude and running due south along this
meridian to 20°00'N latitude; thence running due west along this parallel
t0 115°00'E longitude; thence due south to 15°00'N latitude; thence due
west to a point on the southeast coast of Asian Mainland at 15°00'N
latitude; thence in a northeasterly direction along the coasts of Asian
and Russian Mainland to the point of departure” (FAO n.d.).

The reported world catch stated in FAQ 2018 State of Fisheries and
Aquaculture report is about 91 million tonnes, which is higher than the
Sea Around Us 2014 estimate.

To review the calculator, go to: https://www.bls.gov/data/inflation_cal-
culator.htm.
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