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ABSTRACT
The Decision to Engage Ihegal Fishing

An Examination of Situational Factors in 54 Countries

By GOHAR PETROSSIAN

Dissertation Director:

Professor Ronald V. Clarke

The rising global demand and the increasing value of fish and fish products have
made inérnatonal illegal fishing a lucrative busined3espite theegulatorymeasures
undertaken internationally, regidhgand locally, the problem persists and has
significantly impacted fish stocks and the global ecosysiaarly 80% of global fish
stocksare fully exploited, overexploited or depleteshdillegal fishing is one of the
major contributing factors to this problem. Should current rates of depletion continue,
most global fish stocks will have collapsed by 20@8astal countries bear the direct
consequenced illegal fishing, as 90% atheseactivitiesoccurwithin theirterritorial
waters.Poorcoastakountries are particularly affected, since these countries have the

richest marine resources that are exptblieth internally and externally.

The factors contributing to this problem have been studied before, but few studies
have examined the problem globally. These stuie® focused on such madevel
factors ac o u n GDPygdovernanceffectivenesslevel of corruptionand lack of

accountability, political stabilityand the degree to which it islatio managés



resources. No study to date has examglebally the situational factors influencirntbe

decision to engage international illegal fishig.

This research, therefore, analyzes situatifezbrsby using data on 54
countries. Basedn the framework ofational choice and situahal crime prevention
theories, such predictors @source attractiveness, access to an easy escapdaooutd,
and informal surveillancandfisheries managemeaftforts, are explored as significant
factors affecting the decision to engage in illegal fishing. Findings confirm all
propositions exceghat examining the effect of informal surveillance. Spatialyees
substantiate these findings and provide further detail about the regional impact of each

predictor variable, as well as examine other global patterns.
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INTRODUCTION

Problem Statement

lllegal, unreported and unregulated (IUfishing isbroadlydefined asany
fishing activity that does not comply Wwihational, regional or international fisheries
management or conservation regulatidlit) fishing activities vary, and these range
from underreporting catches to relevant authoriiiegperatingvi t hi n countri es¢
territorial waters or in the high seasthout authorizatin. There are major differences
between illegal, uraported and unregulated fishinvghich are discussed gretail in

chapter twoThis research explores thkegal fishing aspect only.

In recent yearsllegal fishing has gained international awarenessincreasing
number of studiebave examineds implications for the global ecosystefccording to
United Nations Food and Agriculture Organizatestimates (FAO, 2005), nearly 80% of
global fish stocks are fully gioited, overexploited or depletecndillegal fishing is one
of the magr contributors to this problegEFTEC, 2008)Should current itas of
depletion persistmost global fish stocks will have collapsed by 2048 (Wetnal,

2006; as cited in EJR007).1llegal fishing especiallyaffectscoastal countries, &9% of

1 FAO definition, available atttp://www.fao.org/newsroom/en/news/2007/1000505/index.html
Fully exploited The fishery is operating at or close to an optimal yield level, with no expected
room for further expansion.
Overexploited The fishery is being exploited above a level thétteleved to be sustainable in the
long term, with no potential room for further expansion and a high risk of stock depletion/collapse.
Depleted catches are well below historical levels, irrespective of the amount of fishing effort
exerted.



http://www.fao.org/newsroom/en/news/2007/1000505/index.html

theseactivities occur within thie territorial watersknown as Exclusive Economic Zones

(EEZs)(MRAG, 2008.

A major factor relatetb illegalfishingis the rising global demand and the
increasing value of fish and fish products. Between 1960 and 2002, capture of wild fish
for human consumption increased from 20 to 84.5 million tons (HSTF, 2006). A recent
analysis conducted by the United Nations Foadi Agriculture Organization (2008)
shows that the value of world exports of fish and fish products, which also include
farmed fish, grew by 7% in 2007, reaching
playing a major rolé per capita fish consumption in Dl has increased from 5kg in the
1970s, to 26kg presently, a 420% increase in less than 40 years (FAO,T2008)jgh
demand, coupled with inadequate fisheries management resdwasesade illegal

fishing a profitable business venue.

Evaluations of th factors contributing to illegal fishing have been conducteal by
number of academic disciplines, including economics, political scemdaarine
biology, and much of the literature on ill@igwildlife trade in general has bepuablished
in journals dettated to conservation, ecology and the protection of the environment
(Walchol,et.al.,2003).The available globadtudies have concentrated on examining
corruptionand lack of accountabilifypoorgovernancepolitical instabilityand weak
monitoring, control and surveillancapacityascontributingfactors taillegal fishing
Despite the available studjesids remain in the literature regarding the factors that
contribute to its occurrenaggobally. This researchthereforeproposes to explore the
situatonal factors that influence the decision to engage in illegal fiskilagke (1997:4)

suggests that Athe commission of specific



constellation of parti cubspectthatihasbeero n ment al

overlookedn theglobalstudiesexamining the correlates of illegal fishinge proposed
examination of 5&ountried, consequentlyprovides an ideal opportunity to test this
approach, as thegitogether represent 96% of world fisatch As such, these countries

are considered to Isegnificant sites to examine the current problem

Dissertation Outline

This research is presented in eleebaptersChapterone provides a general
overview on the fistmg industry. It begins with a discussion of the history of its
development, followed by a description of the main sectors of the industry, types of
fisheries and the role of fishers in the industry, as well as global trade patterns. An
overview of fishingtechniques, gear and vessels is also provideditoa better

understanding about how fishing operations are carried out.

Chaptertwo explores the main issues related to illefjahing. Drawing onthe
literature published by negovernmentabrganizations, regional fisheries management
organizations and reports prepared for individual governments, the current chapter
provides a general overview of what illeg&hingis, whatimpactsit has on thdhuman
population, thaylobalfish stocksandthe ecosystenit then discusses other issussely

related to illegafishing.

Chapterthree outlines the international, regional and local respsttsédlegal

fishing implemente@r proposedo date. It fist discusses the major international

2 Refer to Appedix A for a list of these countries



conventions and treatipsoposed by the United Nations and other international
organizationsfollowed bya discussion ofegional agreements that have been developed
by countries to address the problem. The chapter then highlights notable dewsitry
responses. Lastly, it discusses other measures that rexvéalken to address the

problem.

Chapterfour further studieshe problem by exploring the literature that has
looked into the contributing factors, as examibgdlisciplines previously mentioned
This chapter specifically reviews the case studies conducted in individual caunhtries
alsoexplores the few empirical research studies that have been cexduncthe regional
level, as well ageviews thestudies conducted globalligading up to a sumary of the

present state of knowledge in the field.

Chapterfive provides a review of criminological theories that are applied in the
current study to examine the issue of illegal fishing fronmtiero-level perspective.
This chapter provides the background on which the predictor variables are built and

hypotheses are formed.

Chaptersix outlines the variables used in the current study, as wdlsagsses
research design and hypothegesletailed discussioon the data sources is also

provided in this chapter.

Chaptersevendiscusses the results of descriptive analpsetining to the
dependent and indpendent variables. Some major findings of these descriptive analyses
are explored further in order t@aig more understanding about illegal fishing pattems

its contributing factors.



Chaptereight outlines the preand postanalysis diagnostics that have been
performed to test major assumptions pertaining to the dependent and independent
variables. ltalso discusses the methodology that was employed to address the violations

of some of thesassumptions

Chaptemine summarizes thquantitativefindings of the current studZhapter
ten examines the spatial dimensions of the problem by conducting both descriptive and
guantitative spatial analys€Bhe quantitative spatial analyses conducted in this chapter
examine the variation in the model predictive power over the study area, as well a
providefurther detail about the predictive power of each independaiable forthe
countriesexamined, thus highlighting the importance of the impact of these variables
with a more micrdevel focus Additionally, hot and coldspot analyses are perfned to

examine spatial patterns of illegal fishing and some of its predictors.

Lastly, chapteelevensummarizes the findings of the current research, as well as
considerdoth theory and policymplications derived from thndings of thisstudy.
Discussions about the study limitations and propositfon$uture researchre also

provided in this chapter



CHAPTER 1

THE FISHING INDUSTRY

A Brief History

Introduction

Fishing groundshavee en one of the primary O6hunt.

centuries, and fishing is one of the oldest human activities (Gelchu and Pauly, 2007).
Early humans caught fish for their famili@sd kin using rudimentary gedishing gear

are in factamong tle oldest tools evenade by humans, ataimans began using these
gear earlier than any other artifacts surviving today (Watsoa), 2004). In some
countries, for example Spain, somethods, such as beach combing and wading, are still
usedtoday(Vincent, 2004, as cited in Watsaat, al,2004). Within the capability of

early humans were also some morglssticated gear, such asts, fish traps, andakied

hooks constructed of borf@/atson.et. al,2004).

Today, fishers employ a wide variety of sggtitated techniques and vessealsd
fish in expansive fishing grounds. This is primarily due to the growth of the human
population, which nezssitated the shiftom harvesting small quantities of fish to
deweloping means to catch figh bulk (Brandt, 972, as cited in Gelchu and Pauly,
2007). Two distinct periods matke beginning ofhis incredibleexpansiorof fisheries

worldwide and growth of fishing into a muthillion dollar industry.



The two periodsfindustrialization and expansion atheries

The first ndustrializatiormperiod(18731950)

No century has seen as remarkable an increase in the number of fishing boats and
means by which fish are caught as the last decades of freea®iry, which mark the
beginning of the first industriaation period and the expansion of global fisheries. This
growth has been especially noticeable in Europe and North America (Brandt, 1972,
Cushing, 1988 and Pauly, et.al, 2002; as cited in Gelchu and Pauly, 2007), and was
driven by high demand in fish duoincreasesn population and urbanization (Gulland,
1974). The introduction of steam drifter vessels and increased mechanizaticigadan
to significant expansions of fishing activities farther into offshore fishing grounds, thus

allowing broader haesting opportunities.

Similar noticeable expansions took place in other parts of the world during the
same period. Japanbés fisheri elpapesegMansi on
(198495) and Russdapanese War (19@56) marking the first phasd fieet
motorization in the country (Takayam, 1963, as cited in Gelchu and Pauly, 2007). In
China, fisheriesvere an integral part of their livelihoad far back as the $2entury
(Solecki, 1966, as cited in Gelchu and Pauly, 2007), but China hasema®successful
in expanding its fishing operations Asia as Japan was. This wdige to the fall of the
Ch’ing dynasty, the civil war and the subsequent Japanese inwakioh,was a major
setback that lasted until the Chinese communist party canoavier pn 1949 (Jia and

Chen, 2000).



World War 1 (19141918) stalled fishing activities in much of Europe for a short
period of time, but the waros aftermath | e
depletion of several fish stocks in the North AtlariGelchu and Pauly, 2007). World
War | al so marked the expansion of Japanos
from the Bering Sea to the South China Sea, and into the South Raeitbu and

Pauly, 2007)

The secondndustrializatiorperiod (1950 1980

The second industrialization period, markedybyanother leap in fisheries
production worldwide, corresponds to the aftermath of the Second World War, and this
leap was driven by the pestar economic recovery (Gulland, 1974). This glowias
also due to the fisheries industrialization in developing courtirmsghtabout by the
United Nations Food and Agriculture Organization projects that included technology
transfers and the establishment of bilateral development aid (Chidambar@nT hige,

1999, as cited in Gelchu and Pauly, 2007).

The second industriakiion period is considerad bethe most important phase
of the expansion of fisheries production. This period is marked by considerable
improvements in fishing techniques drghing gear, as well as the growth of the size of
the vessels (Gelchu and Pauly, 2007). At the time, the former Soviet Union had the
largest number of factory trawlers capable of traveling great distances and fishing at great
depths (Solecki, 1979), butatvlers were also common and widely used in Europe and

North America (Anon, 2002, as cited in Gelchu and Pauly, 2007).



The aftermath of World War 1l also lead to the rapid growth of the Japanese
fishing industry, and this was primarily due to the ne€illtthe food deficit that
emerged in the late 1940s in the country (Asatlaal, 1983, APO, 1988, as cited in
Gel chu and Paul vy, 2007) . Chinadés first fis
al so known as Othe period of initial devel
beginningof this industrialization period. Otheountries, that included South Korea and
India, Philippines, Malaysia, Indonesia and Thailand, experienced similar expansions in
their fisheries productions, and this was primarily due to the availability of modernized
fishing technologies and gear, aslhas the motorization of fishing vessels (Gelchu and
Pauly, 2007). Surprisgly, it was not until afteWorld War Il that the fishing capacity in
Australia and New Zealand was notably expanded (Bian, 1985). Neither was this

expansion significant in theo8th AmericarCaribbean region until the same period.

While the coastal African countries depended Hgaon fish for livelihood for
centuries, the development of the African fishing industry was slow, and before the
1950s primarily small artisanal veglsexploitedthe African fisherieg¢Johnson, 1992). It
was only in the late 1950s that newly decolonized African countries took the initiative to
expand their fisheriesspgrams, and this was mairtlye initiative of European owners of
small fleets in tese countries (Njifondjou and Njock, 2000). By the late 1960s, Western
and Southernsub regions, which accowdtf or mor e t han 80% of the
resources (Tvedten and Hersoug, 1992), expanded the exploitation of their natural

resources (Lawsoand Kwei, 1974, as cited in Gelchu and Pauly, 2007).

The global expansions in technology, gear and vessels made the harvesting of fish

eay, and lead to the manipulation of fisheries worldwide. This expansion, however, also
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lead to the collapse of somaportant fisheries in the 1960s and 1970s, which included
the Californian sardine, North Atlantietring, Peruvian anchovy, Nor@eamackerel

and Atlantic menhaden fisheries (Gulland, 1974). It was as early as 1970s that
overfishing became aseriouspfobm and | ead to the depletior
fish stocks (Gelchu and Pauly, 2007). The problem of overfishing, coupled with the
growing sense of failure of the international community to properly manage marine
resources, lead to the unilateral @eation of the Exclusive Economic Zones by many
countries in 1974 at the Third United Nations Conference of the Law of the Sea in
Caracas, Venezuela. These exclusive economic zones extended state jurisdictions over
marine resources to 200 nautical milesvrcoast. This change in access forced coastal
countries that had been operating in distant fisheries of other countries to limit their
operations to their own EEZs and international waters (MacSweet, 1983, Garcia and
Newton, 1997, as cited in Gelchu aralBy, 2007). However, this did not stop the

overexploitation of marine resources, a problem that persists today.

Fisheries, Fishers and the Fishing Industry

The fishing industry and its main sectors

The fishing industryodayincludes a conglomerate attivities that aim at taking,
culturing, processing, preserving and storing, as well as transporting, marketing and
selling fish or fish products. According to the United Nations Food and Agriculture
Organization, the fishing dustry is comprised of theanainsectors, which include the

commercialsubsistencer traditional and recreationaectos. The commercial sector,
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in turn, comprises thiearvestingprocessing and marketing cha(#\O, n.d.). Activities

in the commercial sector are aimed at harvesting and selling fish and fish products, and
generally include enterprises or individuals involved in a wide range of related activities.
Subsistence or tradithal fisheries are usualgmallscale, and the fish caught are shared

or consumed directly by the families of fishereeTrecreational sectdoes not include

sale or trade of fish, but rather consists of enterprises that manufacture and retail fishing
equipment, apparel, bookschmagazines, as well as engage in the design and sale of

recreational fishing boats.

Types of capture fisheries

Fisheries are generally classified into industrial, commercial, soalé,
artisanal, subsistence, traditional and recreational (FAO, Ridheries targeting species
for redudion purposes, such as for firekal or manufacture of fish oil, are generally
referred to as industrial fisheries, and these are the largest fishghesworld
Industrial fishing almost exclusively targets snsgecies inhabiting the upper layer of
the sea, also known as pelagic fishes, and these species are not in demand for direct
human consumption. Such industrial species as sprat, capelin and horse mackerel are
used in fish oil that is, in turn, used in agarof products that include margarine and
biscuits (Marine Conservation Society, n.d.). The Peruvian purse seine fishery for
anchoveta, which is considered to be the

industrial fishery.
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Commercial fisheries atbe second largest fisheries, and involve species that are
sold in markets for direct human consumption. Commercial fisheries are generally
exploited by individuals and enterprises that aim at harvesting the fish for sale on the

market.Thesefisheries, onsequently, supply the seafood markets.

In turn, catches fronsmaltscale, subsiehce and traditional fisheri@se mainly
consumed directly by the families of the fishers and are found close to shotieesad
fisheries are exploited by usisgall fishing vessels. Fish caught from these fisheries are
rarely used for sale, and are often exchanged for other goods or services by local

fishermen (FAO, n.d.). These fisheries are generally faavilged.

Artisanal fisheries share most of the same charatit=rias these smatale,
subsstence and traditional onddowever, artisanal fisheries can be exploited for either
subsistence or commercial purposes, and the fish caught at these fisheries are either for
consumption by the families of the fishersgesial local markets or exportation. Vessels
used in artisanal fisheries range from small-paeson canoes in poor developing
countries, to trawlers, seiners or lelirgers that are over 20 meters (approximately 65

feet)long, which aremore common in deveped countries (FAO, n.d.).

Global fisheries production and trade

The global capture fisheries production in 2008 was estimated to be about 90
million tones, which translates into a fisdle value of about $94 billion (FAO, 2010).
The largest fishergeproduction is in China, with an estimated 15 million tones, followed

by Peru and Indonesia.
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The worl dbébs top ten exporters of fish a
China, Norway, Thailand, Denmark, Vietnam, United States, Chile, Canada, Sghain an
Netherlands, in that order. Of these, China, Norway and Thailand accounted for 44.5% of
all exports from the top ten subtotals, and about 20% of all global exports. Conversely,
the worldbés top ten i mporters aftatdsi sh and
Spain, France, Italy, China, Germany, United Kingdom, DenmatkSauthKorea, in
that order. About 45% of all global imports are made by Japan, United States and Spain

(FAO, 2010)

Fishers and their workforce

There are a number of actors winake up the fishing industry. Among these, the
most importantare he o6 f i s h e r sabeengagecin thegapire praductioh o
sector of the industry. Fishers may or may not own the vessel they operate. Oftentimes,
fishers are employees onboard fisking vessels engaged in the fishing activity, and
they work for the vessel owner, also known
generally the person or entity registered in the flag State who has a direct control over the
vessel 0s. Teepgreehentficiadowners of the vessel may sometimes be
anonymousbut theyare often closely linked to the person overseeing the fishing

operations (UNODC, 2011).

As of 2008, an estimated 44.9 million fishers worked in the fishing industry
worldwide, of which 85.5% worked in Asia and 9.3% worked in Africa (FAO, 2010).

China employs the highest number of fishers, with almost 13.3 million people working as
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fishers or fish farmers. A vast majority of these fishers and fish farmers work for small
scaleor artisanal fisheries. Some estimates sughesthese artisanal fishers and fish
farmers contribute to almost 50%wuman t he wo

consumption (Love, 2010, as cited in UNODC, 2011).

How are Fish Caught?
An overviewof fishing gear

New technologies to catch fish and other marine species developed to address the
growing human needs for fodn the 19" century This development occurred following
the advent of steam engine, which lead to a better maneuvering of washerts,
travelling further distances and the ability to remain in the sedafgs. Today, the
fishing gearare equipped with technology that provides a huge advantage to fishers.
Among these are lobster traps that can be returned to the surface daonde
commandsand underwater cameras, which have become commonplace in some fisheries

(Watsonet. al.,2004)

As of 2012, the United Nations Food and Agriculture Organization (FAQO) listed
81 types offishing gear under 11 categories. These categareeshown in Figure 1.1
below. The gear are further categorized as either mobile/active or static/passive, and this
depends on whether they are fixed to the seabed by boats or dragged along (Marine

Conservation Society, n.d.).
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Figure 1.1. Fishing Gearl&sification by Type
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Eachfishing gear is constructed to captucertain types of fish species, and based
on this, the 11 fishing gear categories are grouped into three major groups: those that
target groundfish, or demersal fishing gear; thbs¢target large pelagic fish (ifesh
living closer to the surfageand those that target small pelagic fish. Among the major
gear used to capture groundfish are bottom trawls, gill nets, hooks and lines, and these are
used to capture cod, haddock, flounders, among other species. Seines and long lines, in

turn, are used toapture large pelagic fish, such as tuna and billfishes, while midwater
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trawls and mobile nets are among the gear used to capture small pelagic fish, such as

mackerelspilchards Atlantic menhaden and so on.

Depending on the target species availabilityg demand, somgeararemore
widely used than othersor example, atudy conducted by Watson and colleagues
(2004) showed that there had been a dramatic increase in thesggsgesfand midwater
trawl gear since 1950. Such geae used to catch, fok@mple,Australiansalmon,

herrings, dolphinfishes, anchovies, cods and tunas.

An overview of fishing techniques

Fishing techniqueare alsclassified by the species they target, and there are
about 80 known such techniques. Of these, nine are majorigeies, and include
American boat purse seining, bottom pair trawling, Danish seining, drum seining,
European boabperated purse seining, midwater pair trawling, pair seining, Sleotti
seining and twéboat operated purse seine. Four of these nine tpobsitarget
exclusively demersal species, while three target pelagic species only. Among the fishing
techniques, trawling is considered to be the most important and one of the most efficient
methods. It can be carried out from very shallow waters up épth @f 2000 meters

(FAO, n.d.)

The American boat purse seining and Europeandyoatated purse seining target
pelagic species that travel in dense schools. Bottom pair trawling and Scottish seining are
used to catch demersal, or bottom species. Bot@intrawling is used to catch European

hake, Atlantic cod, flatfish and shrimps and is operated up to 800 meters depths, in both
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marine and inland waters. Drum seining targets salmon and herring, and is seasonal,
depending on when fish aggregate into ladgese schools. Unlike these techniques,
which target either pelagic or demersal species, midwater pair trawling is used to target
both, and is used to catch such known demersal species as Atlantic herring, European

pilchard, European sprat, hake &ed lass

An overview of fishing vessels

Closely associated with the fishing technique classifications are the fishing
vessels, which are defined as boats or ships used to catch fish in the sea, lake or river.
Fishing vessels are classified into differenegaties based on their use in the
commercial, subsistence or traditional and recreational fishing sectors, as well as the
techniques they us€ommercial fishing vessels are generally classified based on the
gear they use. For example, a trawler uses srawtrawl! nets to catch fish, while long
liners use fishing lines that have thousands of baited hooks that are attached to the main
l i ne by br anc fhelUniteddNatiors FoodashAgrzwdtsredQrganization
classifies all fishing vessels inten categories. Each of these categories also contains
sub-categories of vessels, which are grouped based on their similar functionality. There
are a total of 36 vessel types, whick alassified under one of tieategories listed in

Table 1.1 below.



Table. 1.1. Fishing Vessels by Type

Factory Trawlers

Long liners
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Freezer Long Liners

Freezer Trawlers

Factory Long Liners

Wet-fish Trawlers

Wetfish Long Liners

OutriggerTrawlers

Long Linersnei

Beam Trawlers

Trawlersnei

Purse seiners

Tuna Purse Seiners

Jigging Line vessels

Purse seinensei

Handliners

Pole and Line vessels

Trollers

Sein Netters

Linersnei

Trawlerspurse seiners

Seineraei

Multipurpose vesselsei
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Pot vessels Lift netters
Trap settersei Lift netters using boabperated net

Lift nettersnei

Vesselausing pump for fishing
Platforms formolluskculture
Recreational fishing vessels

Fishing vesselgrei

(Picture Sourcel-AO Fisheries and Aquaculture: http://www.fao.org/fishery/vesseltype/search/en)
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According to FAO (2010) estimatdbgere are some 4.3 million fishing vessels
worldwide.Of these 41% are smaller crafithout engine propulsions, also known as
norrmotorized fishing fleet, while the remaining 59% are engio@ered vessels. Of the
motorized fishing vessels, 75% are l@zhin Asia, with the remaining of these vessels
found in Latin America and the Caribbean (8%), Africa (7%) and Europe (4%) (FAO,
2010, as cited in UNODC, 2011). In addition, about 85% of the motorized vessels are
less than 12 meters in length, i.e. srsadle. The larger vessels are predominantly found
in the Pacific region, Oceania, Europe and North America (FAO, 2008, as cited in

UNODC, 2011).

Chapter Summary

The purpose of the current chapter was to provide an overview about the fishing
industry andts many components. The chapter began with the discussion of the two
major phasesfdahe development of the figiroduction worldwide. These were the
phases that lead to the development of the cudayfishing industry as a muhillion
dollar conglonerate. The chapter also provided an overview of the types of fisheries, the
fishing industry sectors, as well as the role #grefunction of the fishersA discussion
onthe fishing technologies, geand vessels was provided to gain a better understandin

about how fishing operations are carried dine chapter also discussed gtebal trade

trendsto providea gener al understanding of the fish

markets worldwide.
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CHAPTER 2

AN OVERVIEW OF ILLEGAL, UNREPORTED AND UNREGULAT ED (IUU)

FISHING AND RELATED PROBLEMS

Defining IUU Fishing

The United Nations International Plan of Action to Prevent, Deter and Eliminate

lllegal Unreported Unregulated Fishiig OA-IUU fishing) defineslUU fishing as

lllegal: (1) those conducted hyational or foreign vessels in waters under the
jurisdiction of a State, without the permission of that State, or in contravention
with its laws and regulations; (2) those conducted by vessels flying the flag of
States that are parties to a relevant regliisheries management

organization, but operate in contravention of the conservation and
management measures adopted by that organization; or (3) those conducted in
violation of national laws or international obligations, including those
undertaken by amperating States to a relevant regional fisheries management
organization (RFMOSs)FAO, 2010)

Unreported (1) fishing activities which have not been reported, or have been
misreported to the relevant national authority, and in contravention of national
laws and regulations; (2) fishing activities undertaken in the area of
competence of RFMO [Regional Fisheries Management Organization], which
have not been reported, or have been misreported, and in contravention of the
reporting procedures of that organipati

Unregulated (1) fishing activities in the area of application of a relevant

RFMO, that are conducted by vessels in a manner that are not consistent with

or contravenes the conservation and management measures of that

organization, or (2) fishing actiwes in areas, or for fish stocks in relation to

which there are no applicable conservation or management measures, and

where such fishing activities are conducted in a manner inconsistent with
Statesd6 responsibilities rebourcestindee cons e
international law.

When a vessel haaithorizatiot o operate within a countr
economic zongt may still engage ifllegal fishing activities. There are a rangesoich

activities, andtheseinclude (a) usingrohibited geaor methods, (b) operating in closed



22

areas or during closed seasons, (c) operating with a fake license or vessel registration, and
(d) operating without a vessel monitoring systénvessel operates illegally in the high
seaqgenerally by ommercial vessels) it does not show a flag or other markings.

vessel engages unregulatedishingif it operates in high seas in contravention of the
regulations set forth by the regional fisheries organization(s) responsibtan@ging

those wates. Lastly, avesselengags in unreportedfishing activities if itfails to report

or underreportthe catchedo relevant authorities, or takpsohibited, protected,

unauthorized or endangered species.

The Impact of lllegal Fishing

How big is theproblen®

lllegal fishing occurs in almostll fishing groundsand is believed to account for a
significant proportion of global catches (EJF, 2005). In some important fisheries, illegal
fishing is estimated to account for 30% of all total catches, anthigadf fish caught by
illegal fishing vessels account for 50% of total landings in some ports (EJF, R005).
some fishing grounds, a great majority of fishing vessels engages in illegal fishing.
example, in 2001, an aerial surveillance o
of the 2313 vessels fishing in the area, about 60% were engaged in illegal fishing (HSTF,

2006).

The global scale of illegdishing is estimated at about-P6 million tons

(includes unreported and unregulated catalimichis about$10-235 billion annually
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(MRAG, 2008). Of thisestimate approximately$1.25 billion comes from the high séas
and therestis taken from the exclusive econanzones (EEZs) of coadtcountries
(HSTF, 2006)As such, these coastal states bear the direct consequeniegabfishing

and are impacted the most.

Where does it occtr

The few studies examining the geographic distribution of illegal fishing activities
suggest that is a global problenandit affectsalmostevery coastal countrnan
assessmempnducted in 2005 on globkllegal fishing activities for examplefoundthat
the South Eastern Pacific, the North West Pacific and SfaghAsiaare geographic
regions mosaffected by these activitigMRAG, 2005). Sumailget al. (2006)
examined the spatial distribution of vessels incriminated in illegal fishing activities
betweenl980 and 2003. Their studpncluded that modtegal fishing activities
concentraté in the AsiaPacific region, especially in SouHast Asia, the North Pacific
and the East Pacific. Pitchetal6 s (2006) evalwuation identifi
fishing in North Pacific and Soutfast Asia, which includes such countries as China,
Indoresia, the Philippines, the Russian Federatiom&da Taipei, Thailand and
Vietnam. A more recent study conducted by MRAG (2008) identthedastern Central

Atlantic asbeing increasingly affected ljegal fishingactivities Thesame study

S4AEA OAOI OEECE OAAO8 xAO EEOOO AAZEET AA ET OEA powuc
O08A11 DPAOOO 1T &£ OEA OAA OEAO AOA 110 ETAI OAAA ET OEAZ
the internalx AOAOO 1T £# A 30A0AR T O ET OEA AOAEEDPAI AGEA xAO/
is the area of the open ocean that is not within the territorial waters or jurisdiction of any particular

country.

* Refer to Appendix B for a map of FAO statistl areas.
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concludedhat, n response to deaiing resource status, there tesgo been increased
overall levels of illegal fishing in the South West Atlanffcom these studies it is evident
that illegal fishing activitiesire widespread and posit a serious threat torfeshe

resources worldwide.

How does it affealeveloping countries?

Due to depleting resources withirethwaters, rich fishing countriese turning
to developingcountriesfor their marine resources, and this basughtincreasng
externalpressures on the lattekccording to recent estimates, developtogintries
account for 50% of global exports, while developed countries account for 80% of the

value of global trade (FAO, 2008).

Swartzet.albs (2010) ex ami na tmpjar fish markets, he wor | o
namely the European Union, the United States and Japaale@tbat in recent years,
theEuropean Union has increased its bilateral fishing deals with West Africa, East Africa
and a few countries in the South Pacific (Kiribati, Solanslands and Micronesia).
Meanwhil e, over 60% of Japands marine catc
include China, Russia and South Korea. Lastly, U.S. fish consumption has reached most
of the worl dés fisheri e sSouthpmaridaandalbngr | y t ho

Southeast Asian coastlines.

The developing countries in Africa are especially affected by illegal fishing
activities. In many of the African countries, illegal fishimgerators not only exploit their

marine resourcedut they ado takeadvantage of the fact that a great majooityhese
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countries idinancially vulnerableConsequently,a increase revenue, illegal fishing

vessel operators recruit crewsrese Africarcountrieswhere they can take advantage

of unregulated lalromarkets and minimal controls on working conditi¢gsF, 2005).

These crews end wporking in dangerous conditions and many subjected to abuse. A
recent study published by the Environmental Justice Foundation (2010) reported serious
human rightabuses aboard illegal fishing vesselsd thesencluded financial

exploitation and withholding of earnings, imprisonment aboard the vessel without food

and water, and physical and verbal abdi$® worst cases included murder.

How does it affect the mae ecosystefh

lllegal fishing vessels often usestructive fishing practices, such as bottom
trawling, blasftfishing, poison fishingcyanice fishingandmuro-ami netsall of which
haveleadto the obliteration, devastati@md ofterpermanent damag# the key
components of the marine ecosystem (FA@)7).Bottom trawl is a heavy net that is
dragged across the seafloomaping up everything in its waypoth targefish and
incidentally caught corals. Bottom trawls can destroy large areas of seafloor habitats that
give marine species food and shelter, and these damagssmetimes be permanent
(Marine Conservation Biology Institute, n.dBlast fishing involveshe use of a bomb
set to explode under water, ahds useal in over 30 countries. This practice head to
the loss of over 50% dhe coral reef systeim South East Asia (Caldwedind Fox
2006, an impact thatequires an estimated 1-006 years toecver from(Caldwell,

2006).Poison fishing is fishing with the aid of poisonous plamtsubstancesn Africa,
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for example, e fishers sew the plants into the water, and within a period of time, which
varies according to conditions, fish rise to theéae of the water and can be taken by
hand. There are abo825 such plants in AfricElNeuwinger, 2004)Cyanide fishing is
also used for this purpose, but its poisonsulstancéills coral polypgan invertebrate
that comprises the majtyiof corallife), and the damagef these polyps leads to the
discoloration of coral colonies (Mak, Yanase and Renneberg, 2088)y, mureami
nets are nets with weighted bags that are pounded to startle fish out of crevices (Bryant
et al., 1998).

lllegal fishingpractices have also leadtteeincidental capturef unintended
species. Coll ect i welckha’k%obdalNl mariaespeciebayghtant ¢ h 6 ,
global fisheries are throwmack into the seprimarily becaus¢hey are not the intended
target.Sone estimates suggest that approximas€l9,000 whales, dolphins and
tortoises, one hundred million sharks, as well as 480,000 metric tons of shrimp are
discarded every year (Kuper, no da&)rimp trawlers account for the highest rate of
0 bycat cthaseasv(Alversanpet al., 1994yhile longline fishing in protected
areas has lead to the annual loss of an estimated 100,000 albatross (Brothers, 1991), some
of which are critically endangered (IUCN, 201Bhttom trawling and dredging, both
considereh s O4d otwiede gear s6 because they are dr ac
are among the most desttive gears in use (Watsan. al.,2006), and have lead to the

significant damagingf coral reefs and seagrass beds (Chuenpagjdd2003).

Lastly, large, slowgrowing predatory fishsuch as cod, halibut and groupsard
high-valueinvertebrates, such as shrimp, lobster and largefishedre particularly

affected by illegal fishingPauly et al, 1998)n many regions of the world, illegal
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fishing has | ed to 6fishing down the food webé
explain the reduction of marine biodiversitya process wheiarge predators are

gradually replaced by sheliv ed, fastgrowing and small fish (Pauly et al, 1998his
hasfar-reaching consequences for the functioning of the marine ecosystem. For example,
the decline of great sharks i troptdascaddNor t hwe

that collapsedacentuyl d f i shery for eba,2008 ®3.1 | opso ( Fe

Facilitators of lllegal Fishing

Flags of onvenience

International maritime law requires that every merchant ship be registered in a
country,(i.e. has a flag count)y No vessel can leave or arrive into a port without flying a
flag. Accordingly, when a vessel is registered to a state, it is subgbetttot at e 6 s
regulatory control andherefore, operates under its lajumited Nations, 2005)Vhen
ships fly a flag h a sovereign state that is diféet from that of the ship owner, it
opemtes a secalled Flag of Convenience (FOQhis practicebegan after the First
World Warwhen ron-maritime countries such as Panama, Liberia and Honduras began
registering foreigrowned vessels for econonmeasonsvhile exercisingninimal control
over the operations and activities of these registered vessels (Osieke,Th@¥Bjactice
was fairly common among Americaawned shipss wel| as vessel owners, frustrated
with increasing regulations and increasinigdacosts, started registeritigeir vessels in

Panama in the 1920s (McLeod, 1964).
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Stategshato per at e 0O o preonf treeng irsetfHapgsepcE@hveniemcea s 6
State§ and these statedlow foreignrownedvessels to fly their flagnce registered
Many of these stateme also the states tHatk the resources or the will to monitor and
cortrol vessels flying their flageJF, 2009)Most importantly, atate can only be bound
to legal requirement§ it has ratified the pertinenhtemational instruments, and maay
thesest at es operating 6ope(clFr200P)Lasttymangod 6 have
t h e s eregstigfedaspite thie international obligations, do notvestigate or take
into account whether a fisheriesssel has had a history of illedgahing before
registering them under their flag (EJF, 20@9)nsequently, illegdishing vessels are
increasingly usingrOC, a practice thaallows them to bypasaternational and national

fisheries regulationand controls

Flags of Conveniencare easy to acquire, andn be obtainedver the Internet
for a few hundred dollar©nline sites areised by vessel owners not only to register their
ships, but also teegiger a companyEJF, 2009)Moreover, essels can félag and
changenames several times in a season, which is a practit® wn @& p®filnagg® . Th
name, nationality and country of residence of the true owner of these vessels is often
carefully hideen Gianni and Simpson, 2005), whiolakes it extremely difficult to

identify and penalize thidegal vessebwners

Panama, Belize, Honduras and $tdént and the Grenadinesrrently top the
list of tenFOC statesn terms of numbers of laegscale (geater or equal to 24 meters in
length fishing vessels on their registrjesd because they amost often identieéd by
regional fisheries management organizatasbeing théflag sates of particular

concer@(Swann, 2002). Gianni and Simpson (2005) analynéatmation available
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from LIl oydbébs Register of Ships, which prov
fishing vessels and the Flagf Convenience system. Their analysis revetiat large

fishing vessels from PanamBelize, Honduraand St Vincat and the Grenadines

comprised a significant percentagfeall FOC vessels registered on the systeith the

four countries together awng more than 75% of the large vessels.

MRAG (2005) dentifiedseveal factors that may create an incentive for some
vessels to rflag under open registries and to engagilegal fishing. Thesancluded
increased costs of fishing, reductiorcatch in relation to fishing efforthe globalization
of capital,andincreasednternational and nationdishing regulatiors. Moreover,
registering under anfishing\esses avedieguationsy 6 al | ow
pertaining tchealth and safety, insurance, crew employment conditaanaiell as those
pertaining to tags,national and international legislation relating to fisheraswell as

environmental and maritime laws and conventions.

Refrigerated cargoessels

Many distariwater fishing vessels stay highsea for long periods of time.
They can do so primarily becauseir catchcan betransshippedhroughrefrigerated
cargoveselsk n o wn a s Reeferare tisedrtesndt.only transport the catch, but
also to refuel, rotate crews and resugdpyt, food ad water (Gianni and Simpson,
2008). Thigpractice is alsosed ly illegal fishing vessels, because it allothem to
remain indistant waters folong periods of time without having to makestlyruns into

portsto offload fish(Gianni and Simpson, 2008h West Africa,field investigations
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undertaken b¥Environmental Justice Foundation found talmost all illegakreders
were documented flying flags of conveniengeotal of 700 reefersra currently
registered with flagsfaonveniencewith Panama, Bahamas and Liberia accounting for

70% of those vessels (EJF, 2009).

Ports of onvenience

Ports of onvenience (POC) are ports with a free economic zone StAtisuch,
theygenerally have favorable customs regulations aratdntros over transshipment of
good$. POCs are attractive to illegal fishingssels because they@fmany customs
advantages, whicimclude exemptions from import duty, warehousing of goods with no
time limits, serving as free destinations for goods, femdng nocustoms procedures for
goods leaving toward a third country. In addition, no transshipment regulations exist in
suchports,which makat difficult for both flag and port states to detect these vessels.

This allowsthe illegally caught fislio relativelyeasily entethe legitimate markets.

Literature has implicated sewatiports adeingused by illegal fishing vessel
operabrssOne such known port is Las Pal mas de G
Canary Islands, which serves as the largest point of entry for fish from West Africa

coming into Europef-or example, between January 2003 and December 2006, about 17

® Free economic zones are areas designated by countries, where both local and international
companies can conduct business without being taxed or are taxed very lightly. Currently, 29
countries have such zones, with Italy offering 22 such zong®llowed by United Arab Emirates (12)
and Egypt (10).

® Ports with a free economic zone status generally have lax customs regulations and limited
inspections on arriving ships. These are also called free ports or bonded areas.
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of the 53 vessls documented by the Environmental Judicendation (EJF) werknked

to illegal fishing activitiesandthese vesselsave visited theqrt to unload their catches

(EJF, 2007)Once fish havéeen unloadeth Las Palmas, it can be transported anywhere

within the European Union without further inspection of its origin or legality, thus
allowingforande asy 616 unfdeirlilneggal | ygacnaaked (EdF, f i s h i r
2007).0therportsmentioned in literaturenclude Port LouisNlauritius), CapeTown

(South Africa)the Tangr Exportation Free Zon&lproccg (DFID, 2008) Mombasa

(Kenya), Port Victoria (Seychelles) (Rigg et al, 2003), Qingdao (China), Tanjung Priok
(Indonesia), Walvis Bay (Namibia), Montevideo (Uruguay), and Tenjog Pelepas

(Malaysa) (HSTF, 2006)Literature however,does not providéurther detail on these

portspertainingto the degree of illegal fishing activities occurring there.

Chapter Summary

The current chapter provided a general overview of the issuesdrédaitlegal
fishing. It begarwith a summary and explanation of the definition of IUU fishing,
followed by a discussion of what impact illegal fishing has hadoastal countries.
Discussions otthe extent of the problem, global patterns, as well as/gfeeofcourtries
significantly affected by it are provided to gain a better understanding of the problem.
The chapter revealed that, while every coastal country bears direct consequences of
illegal fishing, developing nations are among the ones aftesttedby it. This is
primarily due to the growing global demand for fish and fish products, as well as

increasing dependence on the developing countrigsggply the major global markets
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with fish and fish products. lllegékhing is made possible through such wideed

practices as operating under a flag of consece which allows illegal fishing vessel

owners to avoid national and intational fisheries lawsjsing a port of conveniencee.

a port with lax customs regulatioris,unload illegal catchor transhipping the illegal

catch ahigh sea through the use of refrigerated cargo ves3éle combination of

increasing global demand for fish and the availability of means to avoid both national and
international fisheries laws, therefore, creates idealittiond for vessels to engage in

illegal fishing globally.
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CHAPTER 3

MEASURES ADOPTED TO ADDRESS ILLEGAL FISHING’

Instruments Proposed by the United Nations

The international fisheriaastrumentgesigned for oceans governameeposed
by the United Nationare comprised of hard laws and soft laws. Hard laws refer to
legally bindinginstrumentf a global nature, and includieaties and charter®nce a
country ratifies any of these laws or agreements, it is legally bountptement it fully
through the development and enforcement of appropriate domestic legislation. Soft laws
refer to norbinding declarations, codes of conduetsolutionsand plans of action, and
depend on t he c o volutarily cormniit tothedarrangergente $heset o
are generally easier to negotiate, and even if a country commits to any of the codes or
agreements, there is little that can be done to monitor wheth@actice anythinghas

oris being done by that catry.

Legally-binding nstruments

The United Nations Conference on the Human Environment held in Stockholm in
1972 and the Third United Nations Conference on the Law of the Sea (UNCLOS) that
ran from 1973 to 1982 (United Nations, 1983), provided th&draand for international
fisheries development during the7I% and 1980s (Beckett, 1998mongthe most

notable legally binding instruments are the 1982 United Nations Connentithe Law

" The chapter discusseslg some notable international, regional and national measures, and is not
comprehensive as such. For a detailed review of international and national case law, multilateral treaty
actions and related issues, see OceanLaw Information and ConsultancysS@0038.
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of the Seathe 1982 United Nations Fish Stock Agreement, (UNE$e 1995
Agreement for the Implementation of the Provisions of the United Nations Convention on
the Law of the Sea of 10 December 1982 Relating to the Conservation and Management
of Straddling Fish Stocks and Highly Migratory Fish Stocks (UN Fish SAgckement);
and the 1995 Convention on the Conservation and Management of Highly Migratory Fish
Stocks in the Westarand Central Pacific OceéNHLC).

The 1982 UNCLOS deals with all matters related to oceans and seaas and
such provides rules abouhe regulation of all uses of oceans and seas. It also suggests a
framework to develop conservation and management measures concerning marine
resources not only within the Exclusive Economia&s of the countries, but also the
high seasThe 1982 UNFSAequires States to ensure the sustainable use of fish stocks
by imposing obligations on participating Parties to protect the marine environment
through the adoption of measures to maintain or restore populations of species that are
part of the same ecoggs. The 1995 UN Fish Stock Agreement elaboratethe
provisions of the UNCLO®&nNd concerns the conservation and management of straddling
fish stocks and highly migratory fish stocks that are situated beyoasl @neler national
jurisdiction. The Agreemat also specifies requirements concerning compliance, catch
verification and reporting for the purposes of monitoring and enforceiresity, he
1995 MHLC was developed to ensure a lbegn and sustainable use and effective
conservation of highly migratory fish in the western and central Pacific Ocean, and was a
measure adopted in Honolulu, United Stafdthough the agreement mainly dealstwit
highly migratory fish stocks, it has some broad provisions that can be applied for the

protection of marine ecosystems, such as minimization of waste/discards, prevention or
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elimination of overexploitation of other fish stocks, as well as enforcement of

conservation measures through effective moimty control and surveillance.

Voluntary ggreements

Throughout years, the United Nations has developeebimating @des and
voluntary agreements amehcouragd governmentso apply the provisions of these codes
into local lawto help thenprotect their marine resourcé&smong the most notable codes
of conductarethe 1995 FAO Code of Conduct for Responsible Fisheries, the 2001
International Plan of Actiotilegal, Unreportd and Unregulated Fishing (IPORJU

Fishing), and the 2005 FAO Port State Model Scheme.

The 1995 FAO Code of Conduct for Responsible Fishéassmportant links to
the UNCLOS. The code outlines a framework to be used by states in their efforts to
minimize waste, discards, and negative impacts of fishing. The Code addresses general
principles that relate to fisheries management, fishing operations, aquaculture
development, fisheries integration into coastal area management, as well as trade and
fisheriesresearch.

The 2001 IPOAIUU was designetb help countries in their effort to prevent, deter
and eliminate illegal fishing either by acting dilgor through the relevant regional
fisheries management organizatidime IPOAIUU proposes provisions for port States to
collect specified information on fishing activities and possibly deny the landings or
transshipment of catdb IUU fishing vessels. In adalbn, states can impose tradsdated

measuressuch as imporbans, as well as adopt legislative measures to make it an offense
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to trade infishing caught by IUWessels. The IPOA also urges coastal States to
implement effective control and surveillance in their waters in addition to the
development of port controheasures.

The 2005 FAO Port State Model Scheme describes the port State measures that
should be appliedybresponsible port States and relevant regional fisheries management
organizations (RFMOs)lo ensure compliance at ports, the Model Scheme proposes
measures that apply not only to fishing vessels but also to any vessel directly involved in
fishing operations, such as support ships and carrier vessels. Some of the important
provisions of the Scheme refer to port states denying landing, transshipment or
processing of fish caught by vessels flagged to apaoty of an RFMO; denying access
to port to vessels listed as IUU fishing vessels by relevant fisheries bodies; requiring
vessels to provide prior notice for paxcess that include sugtformation & vessel
identification, fishing license, vessel monitoring system, and information on catch and
fishing trip; and requiring port inspectors to communicate with the flag State shbald

determinedhatthe vessehadbeen used for IUUishing.

Other International Measures

Several international measures have been adopted in the last five decades to
address the issue of effective sustainability and conservation of biodiversity. While
pertaining tdbiodiversity and conservation, these measures have singhigations for
fisheries as well (FAO, 2010). Among the most notable of these measures include the
1948 International Union for Conservation of Nature and Natural Resources (IUCN) Red

List of Endangered Species Assessment, which is an instrument attopteehtifically
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asses the status of all species, both terrestrial and marine, and assign status pertaining to
their vulnerability to become extinct. One of the major contributions of IUCN was the
initiation of the establishment of an international conerto govern thdérade in animal
species and their productgmely the drafting of the Convention on International Trade

in Endangered Species of Wild Fauna and Flora (CITE®@ikh and Corn, 2005)

The first draft of the Convention was produced @64 and it went into effect in
1975 after the signing of 21 nations of the Convention in Washington D.C (Sheikh and
Corn, 2005). To date, CITES has 175 member states, and governs the international trade
in more than 5,000 animal and 28,000 plant speCites.CITES signatory countries,
known as the Parties, meet every two years at the Conference of the Parties (COP), to
discuss the state of select species, consider efforts that have been implemented to
safeguard these species, and propose solutions amdmemndations. During the 2005
COP, the bluefin tuna was among the species highlighted as needing much more
protection than it wageceiving. Among the most important contributions of CITES is the
listing of the species in appendices (I, Il and hhpst $ringent being Appendixthat

restrics the trade of these speciesernationally.

Species listed in Appendix | cannot be traded internationally except for some
special circumstances, such as scientific exchange, breeding or educational priograms.
thelatter cases, the trade must be accompanied by both an import and export permit. The
trade in Appendix Il speciggquires an export permit and proof that the trade will not be
detrimental to the survival of the species in the wild. Lastly, Appendipé#ties can be
traded when accompanied by an export permit and a certificate of origin, and providing

proof that the trade will not be detrimental to the survival of the species is not required
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for these species. When party to CITES, countries are redairsgplement local

legislation governing the trade in the species and providing for penalties for violations. In

the United States, for example, the provisions of CITES are implemented through the
Endangered Species Act, the Lacey Act, and the Pelly Amendin of t he Fi sher

Protective Ac{Sheikh and Corn, 200%)

Other international instruments that deal with biodilg@nd conservation
includeThe Global Plan of Action for the Protection of the Marine Environment from
Land Based Activities, the R®mnal Seas Conventions and associated Action Plans, and

the International Convention for the Prevention of Pollution from Ships (FAO, 2010).

Regional Measures

Among the most notable regional rsaees adopted to address illefisthing
activities is the Common Fisheries Policy, an initiative launched in h9&83eEuropean
Commission A reform of the policy was proposed in 2002 and involves limiting fishing
capacity by member states in an effort to achieve better balance behgdeshing
capacity of their fleets and available resources. The Directorate General for Fisheries,
comprised of a team of 290 members (the Commission) from such backgrounds as
marine biology, naval architecture, economics, law, political science &sitnaey

sciences, is in charge of managing the Common Fisheries Policy through working with

8 A comprehensive list and short descriptions of U.S. fisheries laws can be found at
http://www.hg.org/fisheriegaw.html A thorough review of fisheries laws in select European, Asian,

African, Latin American countries, as well as in North America, New Zealand and the South Pacific, is
provided in a legislative study prepared for the Food and Agriculture Organization of the United Nations by
Cacaud, Kuruc and Spreij (2003).
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stakeholders. Around 25 fisheries inspectors accompany national inspectors on control
missions. Thg may initiate legal procedures against MemBgtes that areetermined

to havefailedin their enforcement responsibilitlfor example,n 2005, the Commission
delivered a EUR 20 million fine against France by the European Court of Justice, along
with a periodic penalty of EUR 57 million every six months (untilféikngs were
remedied), for failing to put an end to the systematic capture and landing of undersized
hake. In 2007, the Commission opened three new infringement proceedings fer under
declaration of landings and overfishing against Italy and France mectan with the
bluefin tuna fishey, and against Poland in relation to the Baltic cod fishery (European
Communities, 2009). The Polieyas revised in 2007 and includes technical details in the
areas such as prior notification of landings, $sfipmentsand consignments, landing

and transshipment declarations, port inspections, catch inspection scarthe
administrativecooperation with thir¢ountries concerning catch certifica{€siropean

Commission, 2010)

The Southeri\frican Development Community (SAD®rotocol on Fisherieis a
legally binding instrument thaitrovides mechanisms to fight illegahing in the region.
The Protocol focuses on the management of shared resources, development of
harmonized legislation ammg SADC Statedaw enforcement, access agreements, and
information sharing among member States in their effort to develop effective monitoring,
control and surveillance measutesaddress illegdishing (DFID, 2007)

The Bay of Bengal Program is anenjovernmental initiative launched in 1999

and formally signed by the Governments of Bangladesh, India, Sri Lanka and the

Governmenbf Maldives in 2003. Therpgram encourages safe fishing practices among
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smallscale artisanal fishermen, raises awareabssit fisheries management and
capacity building and encourages collaboration between the member(Btael,

2009)

Notable State Measuresand Bilateral Agreements

Over years, countries have developed regulatory controls over the trade in illegal
wildlife, among these being the legislative remedies addressing illegal fishing
specifically. For exampleheLacey Actis a U.S.statutethatprohibitstrade in illegally
caught fish and wildlifeandmakes it unlawful for any person subject to the gligson
of the United States to fii mport, export, t
purchaseéany fish or wildlife taken, posse
l aw or regulation of any State orChiimawvisol a
domestic laws and regulatiomequire compliance of fishing vessels with set legal and
technical requirements regarding distant water fishing (for atigbr discussion, see
Xue, 2006)A u s t r asheries Banagément Act of 196iakes it an offiese for an
Australian national to engage in illegal fishing activities on vessels flagged to any nation
(HSTF, 2006). An apprséath Africed iMarind Living t o Austr
Resources Act of 1998, which applies to South African nationals b&itteiand outside
the countryds national territory (Erceg, 2
and residents who fish on the high seas to obtain authorization from the Norwegian
Directorate of Fisheries before registering their vessel. ppkcants may be refused

authorization if the relevant fishery is considered to be in conflict with Norwegian
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fisheries interests or is regulated yRFMO (Erceg, 2006). The Coastal Fisheries
Protection Act and Regulations provide the legal frameworkofa@ign vesselpermitted
to conduct activities within Canadian waters and ports. These actratigefrom
fishing to transshipment, processing, gmavisioning (OECD, 2005).

The joint NorwegiarRussian initiative for port state contislamong the otable
bilateral agreement3he two countries, in May 200@alled for the North East Atlantic
Fisheries Commissionsne of the RFMQgo set out proceduresquiring the provision
of prior notification of landings of frozen fish that will include dealsons from the
fishing vesselas well asverification from the flag stat®efore the landings can be
authorized by the port state, the flag state must confirm that the fishing vessel had
sufficient quota to allow for the catcW/ithout thisconfirmation, no landing

authorization can be given by the port state (WWF, 2008).

Regional Fisheries Managment Organizations (RFMOs) and heir Role

Regional Fisheries Management Organizati®isMOs)ar e fAi nt er govern
fisheries organizations of arrangements, as appropriate, that have the competence to
establish fisheries conser vdauUj200). REMAGs manag
are composed of members from different fishing natiand are esponsible for the
conservation and protection of fish stocks on the high seas and those migrating through
the waters of more than a single State. A country bordering several oceans may belong to
more than one RFMO. For example, Canadach borders threeceans, belags to

several RFMOs, includindnternational Commission for the Conservation of Atlantic
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Tuna (ICCAT), North Atlantic Salmon Conservation Organization (NASCO), North
Pacific Anadromous Fish Commission (NPAFC), and Western and Central Pacific
Fisheries Commission (WCPFC).

RFMOs have a duty to conserve all species associated or affected by their
fisheries, including seabirds, turtles, dolphins, sharks andarget fish RFMOs may
focus on certain species of fishg.the Commission for the Conservation of Southern
Bluefin Tuna) or have a wider agenda related to living marine resources within a region
(e.g. the Commission for the Conservation of Antarctic Marine Living Resources).
These responsibilities have besggedfied in new international agreements governing the
oceans, such as FAO6s Code of Conduct for
Nations Fish Stocks Agreement. Among the masponsibilities of RFMOs are setting
and allocatingjuotas for the fish stoskunder their managemeénas well as enforcing
their quotas through control, monitoring and surveillance activities. These activities
include the establishmeat portcontrol measures, such as granting authorization to
transshiporlandtovesselsinadlud i n a fAwhite | isto or prohi
l andings from vessel s etnac, hoddtgEdF, 200 Otherfi b | a ¢ k
IUU fishing measures adopted by RFMOs include observer programs, boarding and
inspection procedures, porspection schemes, trade documentation schemestlzed

traderelated measures (Tsamerst al., 2008).

° See Appendix C foa map of RFMO Convention Areas
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Fisheries Certification as a Means to Control lllegaFishing

The Eubpean and American markets hdneen encouraging certification
initiativesto controlthe trade inllegally caught fishThese certification progranasm at
creatingmarket incentives while focusing on sustainabiliyne such initiativés the
Marine Stewardshigouncil MSC) certification program, which, as #01Q has
certified 56 speciesand 139 fisherieMSC, 2010) To receive MSC certification, the
fishery must obey all local, national and international |aagswell as undergo a rigorous
evaluation by the scientific community to assess their environmental inijbect.
rigorous requirements imposed by M8@sure that fish sold bearihghe MSCdés Chai |
Custody certificate can be traced back from the point of sale to the point of landing.
Every company inglved in the chain of MS@abekd fish must undergo a MSC Chaif

Custody assessmien

MSC-certified fish is gaining increasing interest from consumers in Eufopa
and the United States. Several major retailers have made commitments to source all their
wild-caught fish from sustainable sourceésr examplesnthe Netherlands, 25 chains of
retailers have set targets to sell only M&tified seafood starting 2011; and Wt
in the United States has made a commitment to shift their supplies etautght fresh
and frozen fish to MS&ertified fisherig by 2@9-2011 (Tindall, no daje Although
most of the MSC certified fisheries are in developed countries, there is an increased

interest in developing counms to implement this prograindall, no date).
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Trade-Related Control M easures

Efforts to curhillegal fishing activities also include monitoring the trade in certain
commercial specie§his is accomplishebly means of implementing catch
documentation schemes, trade documentations schantgsyrt and market state
arrangements, as well esposingtrade bans on countries that fail to cooperate with
established management measures. Other-tedi®ed measures includeaintaining and
updatihngv essel s | i sted in the &6blackd and &6dwhi t
management organizati®APEC, 2008b). The purpose of the catch documentation
schemes, for example, is to closely monitor catch (through the use-tifrealata),
which is done by using documentation that, once issued, accompanies the product to its
end market (APEC, 2008 essel listsas discussed earliene created anahaintained
by regional fisheries management organizations, which list afidtdessels based on

their involvement in illegal fishing activities.

Chapter Summary

This chapteroutlinedsome importaninternational, regical and national efforts
undertakenio address the problem dieigal fishing both within the exclusive economic
zones of coastalountries and on th@gh seas. The chapter discustesgkole and
functions of: (a)egally bindinginstrumentsand norbinding voluntary agreements
proposedy the United Nationgp) the Convention on International Trade in
Endangered Species of Wild Fauna and Fl@@aotable regional fisheries policies, such

as the European Co heres Boficy(d) hilateral &yeemmrdasnand- i s
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(e) national fisheries law3 he chapter also discussb@ main responsibilities of

Regional Fisheries Management Organizations, which are intergovernmental fisheries
organizations established to conserve aadage resources in the higlaselLastly, the
chapter providea brief discussion on other initiatives adopted to control illegal fishing,

which includel fisheries certification programs atrdderelatedmeasures.
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CHAPTER 4

EXPLORING THE FACTORS CONTRIBUTING TO | LLEGAL FISHING

This chapter reviews literature identifying the factors contributing to illegal
fishing. The research discussed in the current chapter is divided into three saations
includes empirical research conducted e internationalandregionallevels and

countryspecificcasestudies.

Global Research

Despite the prevalence of illegal fislgi activities across the globempirical
research othe international levehat examinethe factors related to these activities

remains scarce. To date, there have eensuch studies, which are discussed below

Sumaila, Alder and Keith (200@evisedan economic model to explatine cost
and benefit aggrts of risks of engaging in illagfishing activties. The key driversral
motivators of engaging in illegéishing activities were examined from the point of view
of the violator and were broken down into (a) benefits of engaging in the illegal activity,
(b) the probability of being dected, depending on the level of enforcement or the set of
regulations in place, (c) the penalty the fisher faces if caught, (d) the cost to the fisher in
engaging in avoidance activities, and (e)
standing in soiety and how this is likelyotbe affected by engaging in illedadhing.

Their findings suggest that ftine cases examined, there was one indhance of being
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apprehended, and the reported fines for the apprehended vessels will have to be increased

by 24 times for the expected costs to be at least as much as the expected benefits.

Through the examination of 292 case study fisheries in 54 Exclusive Economic
Zones and 15 high seas regions, Agnew and colleagues (2009) found significant
differences intie levels of illegal and unreported fishing activities within regions. Their
estimates suggested that the level of illegal and unreported catches were highest in the
Eastern Central Atlantic and lowest in the Southwest Pacific. Overall, these activities
have declined in 11 areas amttreased in fivaince the 1990s. Several explanatory
variables have been explored as economic drivers for illegal fishing that included fish
prices, governance and indicators of the control problem. There was no significant
relationship between illegal fishingneasured as a proportion of the reported catch that is
additionally taken as illegal and unreported catofy the prices of fishhe siz of the
EEZ or the fishery, howevea, significant relationship was found wiifferent\World
Bankgovernance indicemeasured in 2003 that included government effectiveness,

regulatory quality, rule of law and control ajrcuption.

Pitcher and colleagu€2009) examined the overall compliance scorg3f
countrieswith the Code bConduct for Responsible Fisheries, and its correlation with
such predictors as the World Bank Governance Index, measuring political stability,
violence, corruption and accountability;
Perception Index; the Unitedaions Human Development Index; and the Yale
Environmental Performance Index. Fairly high and significant correlationsfouend

between the governance?(®0.75) and corruption @=0.70) indices; and relatively high

T
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and significant correlationssbwveenthe human development{R0.48) and

environmental performan¢&? =0.42) indices.

Borsky and Raschky (201 provide a different perspective on the problem by
highlighting theimportance of spatial dependereyn d it s r ol e i<n a coun
making process. The authors examine 53 countries on their compliance with the Code of
Conduct for Responsible Fisheries, and provide an econometric analysis of the
correlation betweespatial dependency and fisheriesnpliance Their findings sggest
that, whilecomr upt i on, countrydés GDBiodivasityc ountryos ¢
competition, and countryds expagall share wi
significant predi ct oproximtytb coantriesavborate willilys ¢ o mp
to comply plays a significant role in a co
enforcement agreements, and, consequently, comply with the Code. Therefore, any
international measures aimatifisheries compliarecon the global scale should note the
role the local and regional institutional arrangements can play in imposing fisheries

regulations.

Regional Research

APEC (2008) examned the nature and extent of illedighing activities in the
east coast region of Peninsular Malaysian States, namely Kelantan, Terengganu, Pahang,
and eastern Johor. Among the ille§ishing activities evident in the region are
unlicensed fishing, as well as illegal, unregulated andpanted harvest of protected

species (lobsters, arowana, cockle spat, turtle eggs, grouper fry and sharks) in national
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watersand withinmarine protected areas. The report highlights the complexity of

identifying the factors that contribute to illegi@hing, nevertheless examinge drives,

pressures and impacts of illedishing in the area through the presentation of&hér -i v e r
pressurestateimpactr e s ponsed model . Based on the sur:
secondary data, the report suggests th&tdaéunding of enforcement capacity, poor
development and low economic diversity (i.e. reduced alternative livelihood options for
coast al communities), cul tur al tolerance o
habits and traditional beliefs in medl properties from marinerganismsare amog the

significant drivers of illegalishing in the region. It is espedialdifficult to control the

illegal fishing activities in the region, as these drivers are coupled with such pressures as
technological advancement in the fishing industry, high market demand fecauitght

fish, and illegal fishing, fish smuggling and transshipment activities by foresgimgj

vessels.

A casestudy conducted by Palma andaiizenyi (2008) focused on expluog the
nature and extent of illegéishing activities in the Sulawesi Sea, one of the most
significant and biologically diverse marine areas in the Asia Pacific rebiwough the
analyss of existing literature on illegdishing in the Seaand through the collection of
official records of apprehensions and sightings, incident reports and government reports
from Indonesia, Malaysia and the Bppines, the authors iodified several key factors
that contributd to the problem in the area. These included the high demand for fish
worldwide, continuous population growth in Asia, increase in the number of fishers
brought about by migration of people to areas known to heldisheries resources, the

potental for gaining high profitsweak monitoring, control and surveillance, and the high
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demand for aquarium and exotic fishes in foreigd domestic markets. Moreov@qQor
economic and social conditions among the coastalmunitiesare major contributing
factors Lastly, the easy availability of substances used in dynamateng, such as
ammonium nitrate and blasting caps; chemicals such as cyanide, and lack of maritime
boundary agreement among the APEC eoadre bordeng the Sulawesi Sea all

contribute to the problem.

One of the major focuses BfR A G (2808 research in the Southern African
Development Community (SADG®gion was to identify the factors contribgito
illegal fishing activitiesoccurringwithin someSADC countrie¥’. Through the
examination of existing literature, interviews with fisheries management authorities, and
contacts with locals, research effaxsestimate removals due to illegal fishing, and
several country visits, the researchers identified several key factors that infltiesce
prevalence of the illegal activity within these fisheri@svernance, measured as the
degree of political will andommitment to implement regional initiatives targeting illegal
fishing, as well as fisheries monitoring, control and surveillance capacity (MCS)
(measured in terms of knowledge of the scale of the problem in the region, regional assets
and capacity, sizef the areas requiring significant surveillance, coordination between
regional MCS and overall MCS governance), wéoeind to beémportant factors related
to the degree of illegal fishing activity occurring within these states. The study also found
thatforeign vessels were responsiblerdwost illegal fishing activities recorded in the

area,anddomestic and artisanal vessels plds more limited role.

°The SADC states examined in the report covered the coastal states of Angola, Democratic Republic of
Congo, Madagascar, Mauritius, Mozambique, Namibia, South Africa and Tanzania.
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In 2005, Marine Resources Assessment Group (MRZIBS examined the
factors influencing the vulnerdity of sub-Saharan African counés and outlying
islands to illegafishing (N=33), and the factors contributing to it. Several vulnerability
indices were developed pstential indicators of high illegéishing activity within the
region, which include (a) the state of monitoring, control and surveillance (MCS)
resources, (b) the state of governance of the country, (c) whether the country has an EU
fisheries agreement, (d) the number of other agreements that the country has signed, (e)
the size of theMCS problem: either the length of the coastline or the size of the shelf, (f)
the value of the resource; and (g) the amount of tuna fishing in the zone and in adjacent
high seas waters (tuna being of greater importance in the region). The analysis revealed
that compliance improved with increasing MCS activity (developed as an arbitrary
ranked scale), but decreased as full compliance was approached. The other significant
factor explaining the level of illegactivity (measured as the percent of total catlhe
lost dueto illegalfishing in the region) was governance, with the governance score
explaning 81% of the variance in illegal fishiragtivity. Other factors mentioned above

were also invegely related to the level of illegal fishimgtivity, but b a smaller degree.

In their examination of illegal fishing activities occurring in Arctic Waters, an
area that is of signifant importance not only to ther@&ic region and its coastal
communities, but also globally, World Wildlife Fund (2008) prodide illustration of
the widespread nature of the problem in the region, the major threats posed by these
activities, and the impact of these activities on fisheries resilience and sustainability in
gener al . Home to about 7%8upply@aswelidsechiwor | dos

Atlantic cod and Alaska Pollock (WWF, 2008), two significant commercial fish species,
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the Arctic waters create an ideal environment for illegal fishing activifies WWF

(2008) study discussexpecifically the illegal fishingctivities occurring within the

Barents Sea, the Western Bering Sea and the Sea of Okhotsk, where the Russian
Federation and Norway are the two primary fishing countries, and where most of the
fishing areas are covVver edvedcgnonacizonbseTheirof t he
findings suggesthat illegal fishing activities within the Barents Sea, home to the last

of the large cod stocks, have reached to an estimated illegal catch of cod in 2005 to more
than 100,000 tons, translating into a loss &G&illion, while in the Western Bering

Sea and the Sea of Okhotsk, which hold Alaska Pollock, illegal fishing activities
Acontinue on a massive | evelo (pg. 25). Al
activities within these regions through bilatgrart agreements, a ban on transshipment

vessels flying a flag of convenience, as well as the implementation of the North East

Atlantic Fisheries Commission port control initiativellegal fishingactivitieswithin the

region remain a real problem inateof constant monitoring and surveillance.

Country-SpecificCase Studies

Clarke (2007) explored the extend of 1UU fishing activities within the Exclusive
Economic Zone (EEZ) of Japan, a country wi

fishing indusries and historically depending heavily on its marine resources for food. An

" The North East Atlantic Fisheries Commission (NEAFC) is a regional fisheries management
organization responsible for the management of the fisheries in the region. The NEAFC port control
initiative came into effect on May 1, 2007, and includes an autit@izprior to arrival at designated ports

in Europe, which is only provided upon successful confirmation of supporting documents. Without the
authorization, landings cannot take place in these ports. Vessels are also subject to direct inspections at
theseports.
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analysis of illegal fishing incidents, as well as estimates of illegal catch within Japanese
waters, found that Japan does not suffer heavily from illegahfishctivities by gher

local orforeignvesselsAccor di ng to Clarke (20Gtiohg thi's
enforcement programs, such as investment in surveillance technologies and patrol

vessels, as well as efforts to increase the penalties for illegal fishimgestdn recent
years,Japaancour aged | ocal fishermen to partake
and discourage illegal fishing activities. Lastly, improved international relations on

fisheries issues, namely improved consultations between Jap&hara, and Japan and

Korea are believed to have resulted in a decline in violations.

Putt and Anderson (2007) examined the extent and prevalence of illegal fishing
activities within Australian fisherie§'hrough the examination of government records,
review of the Australian legislation, analysis of prosecutions and court outcomes, and,
lastly, a national survey of fisheries officers, Putt and Anderson (2007) attempted to
provide a holistic depiction of the problem in the counfilye increase in value of certain
fish stocks, especially those that had lucrative overseakets, such as rodsbsters,
abalones and sharks, was among the potential vulnerabilities of the fishing Qdutor.
contributing factors incluakthe prevalencef many smakscale ilegal business
ventures, which we pressured by the competition from seafood imports into the
country. The involvement of organized criminal grou tradsigrnificant financial
resources, wer@illing and caable of using violencand hadarge distribution networks
both domestically and internationally, adito the complexity of dealing with the
problem in the region, argignificanty hinderedthe effective enforcement of fisheries

management and regulation mechanisms in thatopu



54

The prevalence of illegal fishing activities in Raja Ampat Regency, Eastern
Indonesiawas explained by the availability ahportantand abundant resources
(Varkey,et. al.,2010). Ambiguity of the laws governing fishing of the resources in the
regon pertaining to subsistence and traditional fishing vessatte it difficult to deal
with theproblem, and contributito not only the overfishing of these resources by large
local and foreign vessels, but atbe@ overexploitation and undeeporting ly smaltscale
vessels. While the indigenous people in the region were previously engaged in
subsistencéshing allowable by law, theyncreas n gl y i intotheecgshat e d
economyandmove@way from subsistence to etalimmer ci ¢

2010: 235).

Nielsen ad Mathiesen (2003) interviewé&hnish fishermen in an attempt to
determine the factors that wegghon their decision to eoply with fisheries regulations.
Theresearch focused on three specific fisheries that included tHeskedy in the Baltic
Sea, the demergaandNephropgtype of lobsterfishery in Kattegat and the industrial
fishery (nonhuman consumption fish@rin the North Sea. Through the analysis of
survey questionnaires (N=154) and information obtainecbimglucting indepth
interviews with fishers (N=56), Nielsen and Mathiesen were able to identify several
factors that signif i camakihgyertaifingtotheied t he f i
compliance with fisheries management regulations. These factbrdedahe calculation
of the ecamomic gains, possibility of sanctions (deterrence), compatibility between
regulations and fishing practices and patterns, the efficacy of present regulations,

behavior of other fishers and morals, and the perception of pamgfthe decision

12 The term refers to the fish living close to the floor of the sea
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making process (Nielsen and Mathiesen, 20@0hile all the factors mentioned above
were found to be important, the most important factor was the economic incentive
(gains), and given the opportunity, fishers showed no reservaticampeg to non

compliance behavior.

To identify the drivers and measures that have helped enhance fisheries
compliance in South Africa, Hauck and Kroese (2006) ¢o@it a 10year history of
political and institutional developmesih thecountry to exanmie theeffect these had on
managing fisheries both nationally and regionally. The study loakéslo fisheries,
namely the rock lobster and abalone fishea@sl, their compliance practices, and
concluded that the country haxtreasingly become effectivie ensuring compliance
within these fisheries due to its focus on providing for more law enforcement, through the
increase in visibility along the coast and target of organized/repeat offenders; investment
in the institutional structurendstrengtheningf both regional and international

partnership.

An analysis of illegafishing activities in West Africa, namely Nigeria and
Ghana, highligtedthe vulneraility of these countries to illegékhing by foreign
vessels, especially that of China, North Korea, Italy, Greece, Russia, Japan, Cameroon
and Togo. A major contributing factor to the inability to challenge the illegal activities by
foreign private fishing vessels was identified tatweelack of adequate monitoring,
control and surveillance measures with regards to both equipment and management
systems in these countries (Falaye, 2008). While Nigeria sdffierm the lack of such
Anecessar y.1lplaapatfoldoats,saiocraiidyessel monitoring systems to

monitor its waters, Ghana lack#te capacityo enforce local laws that appliéal foreign
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vessels. Falaye (2008) suggedteat weak monitoring, control and surveillance
measures, coupled with inadequasiéries laws aneegulations mael it difficult for the

countries to control illegal fishing practices by foreign vessels in their waters.

Through the analysis diie National Oceanic and Atmospheric Administration
(NOAA) United StatesCoast Guard enforcement and prosexustatistics for the
Northeast regionas well as interviews conducted with fishers, managers, scientist and
enforcenert personnel, King and Sutiner (20¥6und that the benefits of fishing
illegally far exceeddthe costsThe findings suggestithat illegal fishirg activities
within the region wee prevalent, with at least 24% of the resources harvested
il legally. Ki ng and Sadthatfiskersiaittle(in2edti/eOnpt f i n d i
to fish illegally. A calculation revealed thakpecedillegal earnings per trip were
approximately $5,500, and the expected cost fookatn was $1,166, which letihe
fishers with an earned inme of $4,334 per trip if they we caught fishing illegally.
Moreover, oly 32.5% of the illegal fishing actities were detected, of which only 33.1%
resulted in a prosecution and a subsequent pefdléyefore, there was solid link
between the rational calculation and the decision to engage in illegal actiwigest

cameto illegal fishing.

Chapter Summary

The current chapter disciesithe sudies examining the factors contributitog
illegal fishing activities and, as suclofferedvaluable insight intainderstanding the

problem.The studiesonductedntheglobal regional and nation#&tvelssuggested
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several macroand micrelevel factors thatveresignificantly related to illegal fishing.
Some of these macitlevelfactors were tested empiricallyhile case studies and

regional research providgerspectives on several important miaeel factors.

Amongthe majomacralevel factorscontribuing to the problem werga) the
lack of political will, as seen by the reluctance to enforce applicable laws or
unwillingness to invest in enforcemtg(b) corrugion and ineffective governance)
lack of political stability(d) export share withirhe global fishing industry(e) spatial
dependency on other countriesd6é willingness
agreements and impose fisheries laws logally( f ) wwillingness tp étregthen

international partnerships; and (g) poor economic anidlsaanditions within countries

Some of the more importanticro-level factos associated with the problem
included: (a)the weak deterrence effect of applicable laws weighed against thelgsins
couldbe made from fishing illegally(b) weaksurveillance capacitgr unwillingness to
invest in surveillance technology and patrol vesselg; @)l t ur al t ol erance o
bedi ngdé driven by ,cualst wedl asi Ditmerhdbisthe rr s
(d) availability of illegalgear and dostances; (e) inability tooctrol foreign vessels
within oneds territorial wat erstlsspeciestand abund
(g) economic incentivesriden by the high valuesand the growing demand for wald

caught fish

The table below provides a summary of the research conducted prior, as well as
outlines the locations where these studies have been conduodtéxtsors contributing to

illegal fishing that were examine in each research study.
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Table 4.1. Summary Table of Studies Examining Factors Contributing to lllegal Fishing

Globally Economic drivers (benefits of engaging, Micro-level Sumaila,
probability of being caught, penalty if caught) Alder &
Keith (2006)
Globally Fish prices, size of the EEZ, government Both micre Agnewet. al.
effectivenessgovernment regulatory quality, rull and macre (2009)
of law and control of corruption level
Globally Countriesé political Macro-level Pitcheret. al.
and accountability, governance, environmental (2009)
performance
Globally Countryds GDP, cor r up| Bothmicro Borsky &
biodiversity, competit n, count r y § and macre Raschky
within the global fishing industry, proximity to | level (2011)
countries willing to comply with fisheries
regulations
East coast region Lack of funding for enforcement capacity, poor| Both micre APEC
of Peninsular development and low economic diversity, cultul and macre (2008a)
Malaysian States|t ol er ance of o&6rul e b e|level
(Kelantan, habits, beliein medical properties from marine
Terengganu, organisms, as well dgégh market demad for
Pahang, and wild-caught fishand technological advancemen
Eastern Johor) | in the fishing industry
Sulawesi Sea High demand for fish worldwide, population Both micre Palma &
(Indonesia, growth, increased number of fishengak and macre Tsamenyi
Malaysia and the| monitoring control and surveillance capacity, | level (2008)
Philippines) poor economic and social conditions, easy
availability of illegal substances used in dynam
making, lack of maritime boundary agreementg
among the APEC economies bordering the Se
South African Governance, monitoring control and surveillan¢ Both micre MRAG
Development capacity, regional assetsd capacity, size of the and macre (2008)
Community areas requiring significant surveillance level
region (Angola,
Democratic
Republic of
Congo,
Madagascar,
Mauritius,
Mozambique,
Namibia, South
Africa and
Tanzania)
SubSaharan State of monitoring control and surveillance Both micre MRAG
African countries|r esour ces, countrydés |andmacre (2005)
(N=33) and fisheries and other regulatory agreements the| level
outlying islands | country is a part othe size of the EEZ, the valu
of the resources within theses EEZsjountof
tuna fishing in theone
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Arctic waters The presence of highly commercial fish specie{ Micro-level WWF (2008)

(specifically namely Atlantic cod and Alask@ollock

Barents Sea,

Western Bering

Sea and Sea of

Okhotsk)

Japan Monitoring control and surveillance capacity, | Both micrc Clarke (2007)
efforts to increase penalties for illegal fishing | and macre
offenses, local and international efforts to level
discourage illegal fishing activities

Australian Value ofcertain fish stocks, presence of small | Macro-level Putt &

fisheries scale illegal business ventures, involvement of Anderson
organized crime groups (2007)

Raja Ampat Presence and abundance of resources, laws | Micro-level Varkeyet. al.

Regency, Easterrl governing fishing (2010)

Indonesia

Danish fisheries | Economic calculation of sanctions versus gain, Both micre Nielsen &

(Baltic Sea, efficacy of present r|andmacre Mathiesen

Kattegat, North | behavior and morals level (2003)

Sea)

SouthAfrica Political and institutional development, increas{ Both micrc Hauck &
visibility of enforcement along the coast, and macre Kroese
targetingorganized/repeat offenders, level (2006)

strengthening of regional and international
partnerships
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Nigeria and Monitoring control and surveillance capacity, | Micro-level Falaye (2008)
Ghana inability to enforcelocal laws that apply to
foreign vessels
United States Economiccalculationof cost and benefit Micro-level King &
(examined in terms of gains per trip and penalt Sutiner
if caught) (2010)




61

CHAPTER 5

THEORETICAL FRAMEWORK

This study attempts to explain the variation of illegal fishing activities within
countries by examining tHe i s Hlecisi@daking procesandby assuming that this
process is a rational one based on the situatfantdrs available or lacking, theredhis
chapter, will summarize the rational choice theory and situational crime prevention, and

explain their application ttheillegal fishing problem

Rational Choice Theory

The concept of crime being a product of the decisiaking process of an
individual based on the opportunities available to them igart based on economic
theory. Becker (1968) suggested that criminal behadoldbe understood in the same
terms economists analyze consumer choice: the costs and benefits of committing a crime
are considered are the actual act.Rerational choice perspectiwxpandghis idea by
focusingon the decisiommaking process of the offder (Felson and Clarke, 1998).
Whether me chooses to engage in crime may be depengbent the characteristics of the
individuals( imot i vated off ender s o0 -cantr@d) howevergit | i kel )
is the opportunities presented to them dutimg normal patterns of social and economic
life thatsave asthe catalyst in their decisiemaking processSl he A car di nal rul
rational choice theory is not to reject a criminal act as senseless or irrational, but rather
attempt toexaminethe purpose behind the offences commi{éldrke and Cornish,

2001: 25) as offender decisiemaking is always different for different types of crime,
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and a synthesis of each offense should be done in light of situations that give rise to these
crimes. Accordingly, the rationathoice theory sserts that the offender engagesa

calculated, utilitymaximizing conduct that seeks to maximgaen/reward and minimize
loss/costSimply put, he decision to engage in a criminal behavior is a consesieps

based on the opportunities presahte the potential offendefhat is, the decisions that

of fenders make are fideli berate acts, c¢commi
of fender o6 (Cl ar ke ABhouglotheseiogpbrtunitidsGmdylbe p. 24) .
corstrained in time and space, these dynararesfactored into the decisionaking

formula, and it is these factorsthatyna consequently constrain t

cognitive ablities (Cornish and Clarke, 1986

Cornish and Clarke (1986) suggest two phases of the deansikimg process.
The first phase involves the potential off
behavior. This initial decision may be related to the root causes of crime, suchsadflow
cortrol, weak social bonds, class origin, intelligence or neighborhood context. These
propositions have been studied by traditional theories, but from a rational choice
perspective, these theories do not give a complete explanation of why crime is
committed. According to the rational choice perspective, crime is not simply due to
underlying motivations or predispositions, but rather involves a sequence of choices that
must be made if these motivations are to result in an actual criminal act (Lilly et. al.

2007.

Clarke & Cornish (2001) introduce the <c
the constraints an offender is faced with during the decisiaking process: an offender

does not consider all the possible costs and benefits when deciding to engage in



63

(Cornish and Clarke, 1986; Felson and Clarke, 1998). Any given crime involves an array

of benefits (financial reward, prestige, status, etc.) and costs (financial loss, arrest, etc.),
therefore, an offender 0s cfeelingsuihneetdiateons ar e
motives and intentions, as well as the amount of time available to them to engage in a
criminal behavior. Further, the decistamaking processes vary greatly at different stages

and among different crimes, and this element of cispreificity must be taken into
consideration when analyzing the different stages of criminal involvement in particular
crimes (i.e. initial involvement, continuation and desistance). However limited, the
immediate assumption from this theory is that a detism@ to commit a crime is also

made when the calculated risks are higher than the anticipated rewards.

The application of the rational choice theory in the organizational and corporate
decisionmaking process has also been proposed (March, 1994). dikedunals,
organizations behave based on the-raskard and codbenefit calculations, which are

considered in the background of four guiding questions (March, 1994):

1. What possible actions can they engage in (thus alternatives)?

2. What possible consequenaas follow based on these alternatives (thus
expectations)?

3. Which alternative is more preferable based on how valuable it may be (thus
preference)?

4. What would the decisiemaking process entail in terms of choosing the

possible alternatives (thus the dsan rule)?
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Like individuals, organizations are also conscious decision makers who weigh
their options and act within the rationality of their calculations, however limited this

calculation may be. It is within this context that crime is more likely taiocc

The rational choice theorydéds assumption
captured in the 25 techniques of situational crime prevention discussed below. Situational
crime prevention suggests focusing onapeortunitieshat make the commissiof a
crime possible. Any calculation of committing a crime would be highly dependent upon
thesituationsin which offenses occur, thus, changing aspects of this situation by making
crime more difficult or less profitable to commit will make crime a ls®ctive choice.

Any potential offender would seek to reduce the risks and the effort of committing a
crime, and increase tmewardstherefore, it is these aspects of crime that need to be

considered when devising policies to reduce crime.

Situational Crime Prevention

Unlike traditional theories of crime, situational crime prevention emphasizes the
6situational determinantsd of <c¢crime. Situa
techniques and strategies for crime prevention and reduction geasrd the criminal
events, thus, departing from the traditional theories of crime that focus on criminal
6di spositionsd. The theory pays close atte
predicting and preventing crime. To understand why crime happenattisson should
be paid to the criminal dispositions or motivations, and more emphasison the

opportunity structures shaping crime routes (Clarke, 1980).
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As proposed by Clarke (1983), the opportunity reduction mechanisms should employ

measures that

(1) are directed at highly specific forms of crime

(2) that involve the management, design, or manipulation of the immediate
environment in as systematic and permanent a way as possible

(3) so as to reduce the opportunities for crime and increase its risks as perceived by a

wide range of offenders

It should be noted that crime opportunities are not distributed randomly, but rather
concentrate in time and space. That is, only certain lotsatce more crimprone than
others, and crime occurs during specific time periods. As such, the policy deriving from
this approach shoul d f o devisingstrategiesthgiwould uni t vy

significantly reduceriminal opportunities thatehd to offending.

One of the major innovations of the theory is the proposition that an actual criminal
act depends on situational factors: whether one decides to engage in crime or not will be
determined by situational factors that are highly specifi@sg situational factors may
either involve the more immediate physical environment, or may be influenced by the

management style or maintenance of the facilities (Cornish and Clarke, 2003).

Situational crime prevention offers strategies that can be used to block crime
occurrence. These strategies should focus omgegasing the rislof attempting to
commit a crime, (bincreasing the effomeeded to commit the crime, f@ducing the

rewardsof crime, (d)reducing provocationsand (eyemoving excusdsr committing a
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crime. These five specific types of intervention are further explained through the 25
techniques, examples of which include target hardening, controlling access t@aciliti
screening exits, assisting natural surveillance, strengthening formal surveillance, denying

benefits, and so offor a full list, seeAppendix B.

To tackle the crime problems, it is equally important to address the availability of the
crime facilitabrs along with the crime itself. According to Eck & Clarke (2003), there are
three types of crime facilitators that assist in the commission of a crime: physical, social
and chemical. Physical facilitators can be tools or the design of the physical ereriton
itself that help the potential offenders overcome the barriers, i.e. the prevention measures,
to commit a crime. Social facilitators are the factors that stimulate crime by enhancing
the perceived reward of committing it. An example of a social fatwli is a criminal
network a potential offender is a part bastly, chemical facilitators include drugs or
alcohol use that helps offenders ignore the risks of committing a crFimese crime
facilitators act against the situational crime preventicategies by undermining specific
prevention methods. Physical facilitators, for example, counter the crime prevention
measures that are designed to increase the risk, increase the effort and reduce
provocations. Chemical facilitators counter the preventieasures geared toward
increasing the risk, increasing the effort and removing excuses. Lastly, the social

facilitators can offset all five situational crime prevention strategies.
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Rational Choice Theory, Situational Crime Prevention and lllegal Fishig

The implication of the rational choice theory for illefjahing is that the decision
to engage in illegal fishingill likely be influenced by several factors. First, {h&ential
offender will consider the degreé effort involved in getting the caint speciedo the
intended marketdf the target species angthin territorial waters of a country with
strong port inspection prograrasone that isoo farfrom a port of convenience, this will
discourageotential offenders from engaging in illegal fishing. Second, the offenders
will calculate the possible reward by consideringdtailability of the resource sought
(i.e. commercially significant species), regardless of the effort. Third, the offenter wi
calculate the possible risk of being caught. This risk calculation will entail nothanly
risk of being caught while fishing illegally at sea, but also the risk of being detected with
an illegally caught fish onboard the vessel while offloadingioat. Although a country
may have rich resources of commercially significant fish, they may not be vulnerable to
illegal fishing if they have sufficient surveillance measures in place both at sea and at
landing ports. Given the premise of the rational cadheory, it would, therefore, be
expected that the selection of locations to engage in illegal fishing activities would not be
random, but rather dependent on the low level of risk of being caught and high levels of

rewards in terms of the availability the fish sought.

The theoretical premise of situational crime prevention in expigitiegal
fishing behavior is especially relevaas it seeks to explain the situational environment
of crime events. Although no research to date has applied sitlatrane prevention
principles to explain illegal fishing, the theory offers especially useful principles to

understand the nature of the problem. Not all tactics from situational crime prevention
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may be suitable for explaining illegal fishing, but a migyoof these are especially

helpful and haveindeedbeen employed to thwart illegal fishing activities. For example,
6controlling access to facilitiesdé, in thi
vessels can fisltommercialvessel monidring systems and vessel licenses are mandated

by all countries. O0Screening exitsdé includ
are random inspections of fish on board ve
anonymityod techumiquegappssels tegiretration.
surveillanced technigue would incorporate
aerial surveillance methods, again measures already used by countries in some capacity.
The oOutiliagengs®Pltaecehmague i s used through
fisheries control officers onboard fishing vessels who keep records of catches, fishing

gear used, and so on. I n terms of understa
exclusive ecnomic zones, situational crime prevention, therefore, offers helpful

techniques.

The concept of crime facilitators catsobe extended to explain illegal fishing.
Literature has identified and emphasized the role of ports of convenience in facilitating
these activities. Lack of inspections on arriving ships at these ports, tax exemptions from
import duty, lack of transshipment regulations @amongthe factors decreasing the risk
of being caughtwhile creating the convenience amdducingfrustrations ad streséof
having to deal with customs inspections. Thus, ports of convenience may serve as
physicalfg i | i t ators to cri me commi sSsi oi®, and a

expected to make a vulnerable target.
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Propositions Derived from RationalChoice Theory and Situational Crime

Prevention

Both rational choice theory and situational crime prevention help understand why
some countries are more vulnerable to illegal fishing than others. They predict that,
although widely spread across the glabese activities are not random but instead occur
within countries where there is an opportunity to do so. Although the theories have not
been used previously to explain such activities as illegal fishing, they provide several
useful understandings. Fraime perspective of these theories, several propositions can be

derived:

lllegal fishing will concentrate in areas that are abundargsourceshat are

highly commercialnternationally

¢ lllegal fishing will concentrate in areadere less effort is nesgary to geto the
target species

¢ lllegal fishing activities will continue as long as incentives to engage in it persist
These incentives are the expectations that the expected benefits will exceed the
expected sanctions

e Of fender s6 de dibgnotomy the calculation ef thg availabidity
of targeted fish, but will also be weighed against the likelihood of being detected
either through formal surveillance or by other legalperatingdetectableressels

¢ lllegal fishing is less likely to ocewvithin countries with effective observer
schemes, port inspection schemes teative accessontrol measures

e Effective surveillance both at sea and at pisren important mechanisthat

would factor into thelecisionmaking process
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e Countries thaare within aclose geographiproximity toa number oports of
convenience will be preferred over other countriessrnationalllegal fishing

vessels

Itis, thereforee x pect ed that a countryds vulnerabi
territorial waters will be determined by the factors explained abfoW@erebre, illegal
fishing may be explained not only through madewel predictors previously used in

other studies, bulso by thespecific situational factors proposed in the current research.

13 Notes that most of these assumptions are also applicable to the high seas territories, however, this
research does not measure any of these assumptions beyond the territorial teas of the countries
under study.
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CHAPTER 6

RESEARCH DESIGN

Introduction

Based on the theoretical framework of rational choice and situational crime
preventiorntheories this studyexplores whether certain situational factors play a role in
the decision to engage in illedgahing. The following questionsreformulated into
eighthypotheses that explotiee constraining and facilitating factors expected to play a

role inthe decision to engage in illegal fishing:

e What is the availability of the target species within drget fishing
grounds?

e How much are these fishing grounds (facilities) controlled and managed
in terms of access, inspectiand surveillance?

¢ How much effort would it involve to remove the species from the target

fishing grounds in time to take these gpsdo the markets?

This research uses figecondary data sources to measure the variables used to
test the proposed hypotheses. These sources derive from several research centers,
institutions and websites that provide access to the informpaéidaining to the variables
for all the countries under study. There are several advantages to using these sources and

these include the followm

e Data are derived by using scientifitethodology, and, therefore, are

reliable
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e The sources provide@os ¢ opd access to data for
study

e The data come from one source, and are, therefore, valid measures of the
variables across all the countries under study

e The data are public and easily accessible

The section on data sources pd®s a discussion on the sources, as well as the
variables that have been extracted from these solicgs.detail on these variables is

provided to havea better understanding of their operationalization and measurement.

Units of Analysis

The currentesearch examines the degrof illegal fishingwvithin the Exclusive
Economic Zones of 54 countriashich, together, comprise 96of total worldfish
catch. The Exclusive Economic Zones (EEZs) are marine areas that have been
established under the Law tiet Sea and include seanes over which states have
special rights to use the marineresourcds. count ryds EEZ has been
Law of the Sea to stretch from the seaward
nautical miles from its coastvhen EEZs of the countries overlap, it is up to the states to
decide their maritime boundaries. The general rule established by the Law of the Sea is

that the point within the overlapping area defaults to the nearest state.

The exclusive economic zone(ntries) examined in the curtelvsearch are

shown in Figure 4 below. The EEZ boundary shapefile for this map is downloaded
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from the Flanders Marine Institute website

(http://www.vliz.beymdcdata/marbound/download.phwhich, in turn, uses several

sources (Australian Maritime Boundaries Information System, U.S. National Oceanic and
Atmospheric Administration and the Eurosion GIS Database) to comptledgte and

accurate information on all the EEZs.

Figure 61. Mapof the Study Area

STUDY AREA: THE EXCLUSIVE ECONOMIC ZONES OF 54 COUNTRIES

[ ] exLcusivE ECONOMIC ZONES
WQE
7 0 750 1500 3,000 [ ] conTinenTs

Nautical Miles

There are a total of 150 coastal countries in the world, which are sovereigns of
232 EEZs. Of these, six EEZs are o0disputed
under the sovereignty of Australia and East Timor, andthree ard er t he 6] oi nt
status and involve Nigerd8ao Tome & Principe, Japdforea, Colombialamaica (see

Appendix Ffor maps of these areas). In addition to the mainland, countries may be


http://www.vliz.be/vmdcdata/marbound/download.php
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sovereigns of several overseas territories, therefore, havelE##ts. For example, in
addition to the mainland, Australia holds sovereignty over several islands that include
Heard and McDonald Islands, Christmas Island, Cocos Islands, Norfolk Island and
Macquarie Islandsee Appendix G fomaps of the overseas téories belonging to the
countries under study). Unfortunately, the data used in the current research to measure
the variables are provided by country, and it is impossible to extract/apply the scores
these countries receive to their overseas territoriess€juently, only the exclusive
economic zoinrlsamd?d t dfe tickan all analysds,randegheir ar e

overseas tertories are excluded

Data Sources

Source 1University of British Columbia Fisheries Centre

A. Compliance Reports

Eleven years past the UN Code of Conduct for Responsible Fisheries in 1995,
scholars from the University of British Columbia conducted an evaluatithreof
compliance of 54 countries (strictly marine fisheries jurisdictions) with Article 7 of the
Code deahg with Fisheries Management. The repohntsnceforth@Compliance
Report®¥ ) eval uate the performance of each cou
from the provisions of the Code. The 44 questiarthe Compliance Reporgse divided
into six sectios that includeObjective§ d~rameworky dPrecautio Stocks, Fleets and
Gead GocicEconomicg§ anddVonitoring, Control and SurveillandeEachof the 44

guestiosis scored from®o6to dl06as reference pointsdni cat i ng oOoOwor st 6 an:
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Severalkcholars from the University have been involved in analyzing the 54 countries
and scoring these countrieso6 performance o
Teams otwo to three scholamxamined the countries aneviewedthe available
literatureon these countries after which thegrefully rated these countries on their
performance. These scholars reviewed a tital75 reference materials (for the 54
countries combinedjat include national legislation, international treaties, country
synopes from FAO, national fisheries agency I
well as information from fisheries experts. In addition to hngger validation through the
within-team reviews, external validation procedures through consultatioristigries
experts within the countries were conducted for 33 out of 54 countries.

The current methodology is a reasonably objective way of evaluating compliance
with the Code. Prior evaluations involved collecting questionnaires about progress in
compliance with the Code from the countries directly (COFI, 2007), which has led to
biased results. For example, while 90% of the countries responding to the questionnaires
considered themselves to be in conformity with the Code, only 25% of these countries
had tinctioning fishery management plans in their jurisdiction (Pitcher et al, 2006).

Theindependentariablesb o b s er verrd weeshsearlesmoni f ori ng s
6catch inspeaaddicomts ohemds @ccesderivebomst op i |
Questions #1,2,3,6r om t he fAMonitoring, Contafol & Su
these reportsThedependenvariable6 d e gr ee o f is Questian &4 fronithes hi n g o
same field. Details on these questions and scoring protocols are providsdercl

below.
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Table 61. Compliance Score Questions and Scoring Protocols from the Compliance
Reports used in the Current Research

Evaluation Field 6: Monitoring, Control &

Surveillance (MCS) Reference Code | Clauses
Scores Results of Management Points

Attributes Worst | Best | Main | Other

1 | On a scale of 0 to 10, how effective is the 0 10 773 | 7.1.7

observer scheme? No scheme (0) to almost
fully effective (10).

2 | On a scale of 0 to 10, how effective isthecat O 10 773 | 744
inspection scheme? No schemet{@almost
fully effective (10).

3 | On a scale of 0 to 10, how effective isthe vey 0 10 773 | 7.4.4
monitoring scheme? No scheme (0) to almos
fully effective (10).

4 | Are vessels fishing illegally in the area of this 10 0 775 | 7.7.1
fishery? No (0)pccasionally (2.5); often (5); a
great deahalf as much as legal vessels (7.5)
almost as much as, or more than legal vesse
(20). If no information is available, score 10.

Note reverse direction of this question: this is
allowed for in all analyses.

5 | How effective is control of access in stopping O 10 76.2 | 7.8.1
illegal fishing? Not at all effective (0), to almo
fully effective (10).

6 | Are vessels that really derive from this 10 0 7.7.5 8
jurisdiction reflagged in States of Convenieng
to avoid reporting or other fishery regulations
Never (0); sometimes {8); often (67);

practice is very common {80). Note reverse
direction of this question: thiis allowed for in
all analyses.

Source: Fisheries Centre Research Reports 12(2), 2006.

B. The SeaAround-Us Project

The SeaAround-Us Projectlaunched in 1999s ascientific collaboration between
the University of British Columli andthe Pew Environment Grouphe goal of the
project wado provide the global community with a database on catches, distribution of

commer ci al marine species, countriesd6 fish
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and other data. Since then,the Ptofe has been providing Aincre

analyses of trends in global fisheries that allow policymakers and fisheries managers to

make more accurate and informed decisionso
Thepr oj ect 60 s p wébsite praviges BEES@ecific data lorefis and

other marine species, and classifies these spetasgh different filters/categories, such

as O06dangerous6, o6freshwater6, o6éendemicd, a

relevanttothe currentresar ch, and 1 ncl udesfishesh.e Alalt etgloe y

fishes in the O6commercial 6 filter also hav

commerci al doommercailaluéedghl gcabmmeed) al f

el sewher ender cainadl o6fcoorm use el sewher ebd.
Thenumber of fish classified undesedohi ghl

to measure thendependentvariablé r e sour ce attractiveness?©d

Source 2United States Naval Institute
The current research willuse thé™&di t i on of the Naval | nst
Combat Fleets of the World: Their Ships, Aircraft and Systeutkpred by Eric
Wertheim. Data in this guide @mpiled through unclassified sources and through
correspondence received from the countries dyrelebr some countries, such as North
Korea, the numbers are estimated out of nece@sigytheim, 2007)The guide uses
multiple sources that include such periodical3las Almanac of Seapower; Defense
News; Flight International; Intelligence, Surveilare & Reconnai ssance Jc

Navy International; Marine News; Naval Aviation Newsd so on. For each country, the
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guide provides information on their coastal defense resources that include ships, aircraft
and armament. Information on each ship,goample, is provided in units in inventory as
of January 1, 2007.
Theindependent variabld nu mber of patrol vessels per

derives from this source.

Source 3Ports.com

The Website provides a wealth of businesated informatiorior shipping
companies, vessel owners and other related businesses. Most of the information provided
through this websitesifree. One of the free toadéfered through the website is thease
distance/route calculattiat gives details othe distance between pontsnautical miles.
The website also provides a map showing the route that can be used by vessels to travel
from Port A to Port B. Expected length of time, calculated based on the aptbe boat,

and isalso provided.

To measure thandependentvariabld c | ose geogr apgbrisof pr oxi m

Convenienc® this source is used to calculate-sistancedetweernports.

Source 4The PASTAMARE Project

The PASTAMARE Project was a-§ear project sponsored by the European

Commission and was aimed, among other things, at identifying and mapping the global
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maritime traffic density of alClass A*registered vessels in both the high seas and
within the exclgive economic zones of all countries, as well as assisting in the analysis
of globalmaritime traffic density of thesgpes of ships. The project provides detalils,
such as traffic patterns, type amalvigation status, about global vessel movements
throudh the analysis of the signals received from the spased sensors-§S) and

terrestrial sensors-&1S) (Eiden & Goldsmith, 2010).

To identify the locations of thesassels (about 6200 according to the Lloyds
MIU Handbook of Maritime Securitysignals from the-4\IS were collected within a
time window of eight days, capturing the locations of over 60,000 vessels, and from
every area in the world. In highly dense areas, such as the European Union, the data
collected from the-&\IS was complementeoly the data gathered through th&IS, so
that the signals from the vessels that may not have reachedtBealse to its high
volume would be compensated through integrating the available information with the
data collected by-AIS. The project assuméisat no seasonality in global vessel patterns
exists, thus, making the resulting product applicable to all seasons (European

Commission, Maritime Foruninttps://webgate.ec.europa.eu/maritimefoyLinine data

were collecteaver the study period from January 1, 2010 through March 31, 2010.

In the current study, only the data pertaining to the study area were extracted from
the PASTAMARE GIS shapefile, and only information pertainingiidass Afishing

vessels. Of the total of 2618 grid cells identified as containing fishing vessels, only 950

14 Every commercial vessel is assigned a class based on its use and area of operation. The vessel
classesrangefromt h 1 £ xEEAE Al AOO 0Oodé OAEAOO OI A EEOEEITC
activity. Operatonad AO AOA AAT T OAA AU 1 AOGOAOO ' OEOI OCE %h x
OEAT ¢mm 1T AOOEAAI 1 EIAO O OAAxAOA T &£ OEA AT AOOOG
OAAxAOA &£OT i OEA AT AOOh 1T O xEOEET led ds@éshionthése EOO AO
classifications is provided athttp://www.maritime.nsw.gov.au/cv/vessel_classes.html

E


https://webgate.ec.europa.eu/maritimeforum
http://www.maritime.nsw.gov.au/cv/vessel_classes.html
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were within the exclusive economic zones of3deountries, the remaining being in the
high seasin EEZs of other coastal countrj@s inland waters oalong the coasts of
inland ports. Kyure 6.2below shows the locations tfesefishing vessels, both within

and outside of the exclusive economic zones of the 54 countries.



Figure 62. The Density ofiClass A Fishing Vessels \ithin andOutside of the 54 EEZs

The Density of Fishing Vessels Within and Outside of the Study Area

°  Fishing Vessels Detected Within the 54 EEZs
¢  Remaining Fishing Vessels

|:| Continents

[ | EEZs of 54 Countries
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EEZ, each centroid of these grid cells was examined, as it carried information on the

average number of fishing vessels within the 1° grid cell they represented. For

example, within the United States Exclusive Economic Zones, a total of 155 centroids

were identified. A further examination of these points yielded a total of 385 fishing

vessels, 144 passenger vessels, 114 tar&s;argovessels, and 1377 other vessels

Figure 6.3below is a print screen detailing the statistics pertaining to fishing vessels

within the U.S. EEdy using the GIS summary statistics tool.

This sourcaevas used to extract data on thdependent variablédetectable

fishing vessel densit

Figure 63. An Example of Calculating the Total Numberigfiass A Fishing Vessels
within the U.S. Exclusive Economic Zone Using GIS
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Description and Operationalization ofVariables

Dependentariable

The dependent variable is a measure ofitgree of illegal fishing activitge
occurringwi t hin a countryds EEZ. Extracted dire
the variable is measured on a scale-@DOIf a country is given a score @& this
indi cates that vessels are not fishing il ef
between@® . 5 i ndicate that vessels are O6occasi o
countryods EEZ; a s e€oriedticatt efsa It Ihdshibgesteveeseerl s

ill egally within the couniryobisn@&EEZa&t e atsab

deathal f as much as | egal vesselsd6 ar<e fishi
10 indicates that ©o6al most arsshippingillegabys, or m
within a countryods EEZ. Thusxperiencehighgh scor e

illegal fishing activities within its coastal watdsee table 6.for a short summary)

Previous studies have uss methods to estimatel | egal catch withi
EEZ. The first method involvessoec a | | edlo iin ogpppr oacho, whi ch u
estimate of the proportion of unreported catch. The estimates of unreported catch as a
proportion of the total global reported catch wesppsed to be in the range of-36%
by Pauly & McLean (2003). MRAG (2005) estimated the illegal catch ofSaltaran
Africa to be 19%. Thus, these estimates vary from country to country and from region to
region, and are based on the extrapolations freteatible illegal catch from countries or
fisheries where this activity has been reported. Consequently, this estimate does not

include estimates from countries where illegal fishing has not been detected or is
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assumed to be zero (MRAG, 2005).

The fmbupt tagppr oacho has been used at a mol
that i nformation collected using this meth
collecto (MRAG, 20U0pm:afdprnaacheso flbodd opr e v i
extrapolations from sueillance spotting of IUU activity (CCAMLR), Mont€arlo
interpolations from direct observer data (Pitcher et al, 2002), and estimates using trade
records from commercial markets (Clarke, et al, 2006).

While some of these methods help researchers uaddrand estimate the extent
of il legal fishing a dasedwndatchedgttheseatelnatn a cou
helpful in determining the frequency of this activity within these countries. Moreover,
these estimates are extrapolated from the weigthteofish caughtandareused as
proxies for ill egal fishing activities wit
used in the current researdonsequently, is a more relialheasure of the frequency of
this activity wi tMbreomer, thérseores assigndd toieacls cbunteyE Z s .
are based on rigoroamdobjective evaluations of available literature by scholars from
the University of British Columbiand come from a single source, thus allowing for a

global evaluatiorattemptedn the current research.
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Independentariablesexpected to constrain illegalghing

Formaland nformalsurveillance

Research has shown that monitoring, control and surveillance (Bf@&sare
inversely related to illegal fishing activities withicao unt r yés EEZ ( MRAG,
Clarke, 2007; APEC, 2008; Palma & Tsamenyi, 2008; Falaye, 2008j is, the
stronge@a countrydés MCS c apaegpertenceillegdisengl ess | i ke
activities within its territorial waterdut before a discussioon MCS measures used in
the current research is provided, it is important to note hieaturrenstudydeparts from
prior research in its measuremenMES. The current research isolates MES in
terms of it beingpplied at sear at land This isdone on the basis dfe official
definition of MCS as established by the Food and Agriculture Organization of the United
Nationsanddiscussed in Flewwelling (1999). As outlined in the official definititweré
are three components to MCS, and thesaidethdand component, theeacomponent
and theair component, with the latter pertaining to the use of satellite technology. The
land component pertains to port inspections of catch, control of access to resources and
so on. Theseacomponent refers tihe obsever schemes, among other measurestly,
theair component pertains to the use of vessel monitoring systems to track for their
movements at se&eparating different MC8omponentsthereforewill allow

researchers to disentangle the detereffiects of each component.

Moreover, vile prior research has shown the correlation between MCS and illegal
fishing, the research studies were either regional (e.g. MRAG, 2005) or cspetiyic

case studies (e.g. Hauck & Kroese, 2006; Clarke, 200&y&a2008). The current
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research examisehe role of MCS in 54 countries, thus allowing for a global
comparisonThis research alsmeasures formal surveillance, as well as considers
informal surveillance at sea and dtility to deterillegal fishing vessel operators, a

concepthat has not been previously studied.

A total of sixindependent variables are considered in the current resedvttbas
measuresas well agormal and informal surveillanameasuresA brief description of

thesevariables is provided below.

Formal surveillance at sea

e Observer Scheme®bservers are fisheries inspectors who are placed onboard
vessels to keep a record of the vessel
pradices. Observers ensure tlalations ae not made aboard the fishing
vessels. Observer schemes are legally imposed programs that require fishing
vessels to have an inspector onboard. Generally, these observers are placed by
either the fisheries management organization or the coast guard.

¢ VesseMonitoring Schemedll registered fishing vessels are required to
install approved vessel monitoring systems on their vessels (FAO, 2007).

These systems are used to idgrdaind track the vessels at sea.

e Number of Patrol Vessels per 100,000 sqkne ske of the EEZs of the
countries examined differs greatly. To be able to compare the formal
surveillance measpraées olnamaslsye |,ddu alt e ro

numbers were divided by the size of th



87

Formal surveillance and control aghd

e Catch Inspection Schemd@hese are measures whereas fiskarnspectors
examine the catcait ports.Inspections can also occur at sea when a suspicious
fishing vessel is spotted by the patrol boats. Inspections, hoveeganore
systematic at ports of landing. The current measure (scores given from the
source used to measure this variabl e)
pertains specifically to the fisheries programs where inspectors examine the
catch at ports.

e Control of Access in Stopping lllegal Fishinthere are several measures that
are usedy fisheries management programs to control access to illegal
fishing. Research identifies several of such measures, and these include catch
guotas, restrictions on fistg effort, licensing requirements that limit access

to fisheries resources and size limits (Pascoe et al, 2003).

Informal surveillance at se

e Detectable Fishing Vessel Densityis assumed that if a vessel is detectable
and the signals were picked up by the sgzased or terrestriddased sensors,
then these fishing vessels are authorized to tiee EEZs of the countries
The positions of these vessels are tracked by mamijtgenters, and

therefore, they are assumed to be fishing legally.
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Independent variablexpeded to facilitate illegalishing

Access to ports ofanvenience

Research oillegal fishing, as discussed in an earlier chaptas identified the
importarce of ports of convenience as facilitators of illegal fishing activities. Regardless
of the local measures taken by a courtng, countrymay still be vulnerable to illegal
fishing due to its proximity to a powith lax requirementsThese types of portlow the
illegal fishing vessels to conceal their catch by unloading it and transferring via other
methods to the target destinations arid internationaimarkets. Therefore, based on the
framework ofrational choice perspectivesfhi ng wi t hin a countryéds
the fish in a port of convenience would facilitate a reduction of risk of being detected at
landing. Consequently, it is hypothesized thatess and availability of such ports within
a convenient distance frometfishing grounds of a country would make that country

vulneralte to illegal fishing

A study undertaken by the Pew Environmental Group (2010) examined the
movements of detectable IUU blacklisted vessels during-gesix period (2002009).A
major contibution of the study was the identification of the ports that were used by these
illegal vessels to offload their catch. Based on the findings of the stwbhste

(www.portstateperformance.grgias lauhedthat provides a wealth of information on

32 countries and 94 ports within these countries, as well as number of visits to these ports
by the detectable blacklisted vessels during the study period. Of the total of 178
blacklisted vessels, only 58 shaivmovements (detectable), and the remaining 120

vessels could not be tracked. The report stated that it was unlikely that these vessels


http://www.portstateperformance.org/
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ceased operations, but rather more likely that they continued their illegal operations
without being detecte@Pew Envionmental Group, 2010There were a total of 425

visits to 140 ports in 71 countries (by th&8evessels), however, the webptevides
information on only 35984.5%)visits to 94 ports in 32 countrieShese32 countriesare
thosethat had at lastfour visits during the skyearperiod. An examination of these port
visits revealed that 10 ports (7%) accounted for 155 visits (37% of all port visits). Table
6.2 below summarizes the results for these 10 gbeaceforthfiPorts of

Convenience .

Tale 6.2. Detected Port Visits by IUU IBcKisted Vesselsaring 20042009

Country | Name of Port | Number Percent of | Cumulative | Cumulative

of Visits Visits Percent of | Percent of
Visits Ports

Singapore | Singapore 32 7.5 7.5 0.7

Ecuador | Bahia deManta | 16 3.8 11.3 1.4

Ukraine Sevastopol 16 3.8 15.1 2.1

Mauritania| Nouadhibou 15 3.5 18.6 2.9

Russia Kaliningrad 15 3.5 22.1 3.6

Colombia | Cartagena 14 3.3 25.4 4.3

Germany | Rostock 14 3.3 28.7 5.0

South Pusan 12 2.8 31.5 5.7

Korea

Ghana Tema 11 2.6 34.1 6.4

Spain Las Palmas 10 2.4 36.5 7.1

Total 155

15 A full table of this analysis is provided in Appendix H.
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Due to the largamount (5076) of calculations of distanfes om each count
centrally located port to these 94 ports, a decision was taddeus orthe 10 ports
listed in Table 6.2bove In addition, these ports seem tothe most vulnerable ports
used by illegal fishing vesseligure 6.4below shows the geograpptdistribution of

these ports.

Figure 6.4. Geographic Distribution of the Ten Ports of Convenience
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Sea distace between countries is measured differently. Firstly, there are set
marine traffic routes tit are used by ships to mawethe seas. Secondly, this distance is
measured in nautical miles, rather than miles, kilometers or mtéasurements used in
distance calculations. Taking these two factots consideration, distansare
calculated between eachkntrally locateghortalong the coastlinef thecountries
examined in the current researahgdall ten ports discussed aboviéhese calculations
were made through the online sea distance/voyage calculator available through
www.ports.comFigure 6.5below shows a calculation of a sea distance in nautical miles

between Leonardo Harbor, U,8nd Port of Guayaquil, Ecuador.

Figure 65. Distancefrom Leonardo Harbor, U.Sto Port of Guayaquil, Ecuador
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This researclealculatedsea distanc&om the centrally located poalong the
coast ofthe 54 countriefo each ofthese 10 ports. To finthesecentrdly located ports,
the researcharsedthed Ce nt r a |cakhklaianttoolawitable in ArcGi&ee
Appendix| for a map of the centrally located ports of all 54 countri€kjs feature
represents the fAmost msefdistanagl |(yMiltocchdstisel d,
centrally located podunsthe distance to all other ports, becausegthe shortest total
distance to all ports within the coastlikégure 6.6belowshows the geographic
distribution of all ports along the cdas Brazil, as wellsthe most centrally located

port, Port of llheus. The latter was used to make all port calculations for Brazil.

Figure 66. An Example of a Calculation of a Centrally Located Coastal Port
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Attractive lesource

It is intuitive to think thaillegal fishing would be in areas where tbare highly
soughtafter resources. These resources can be attractive for those fishing illegally
because they are highly desirable in international markets, and, consequently, will be
easdi gyposabl ed. Moreover, these species ca

demand, and, as such, they are more dattra

Resource attractivenegsll be conceptualized in terms tife availability of
species that are highly commerdiaiernatianally. Logic would suggest that countries
that havemore suchresources armore vulnerable to illegdishing, as they posses more
Ovul ner alvichkan ear atett sadc t i (seeApperdia dfor glist ofdhase t s 6

species and number of countries they occur within

In summary, a total of five data sources are used to collect information on eight
independent variables and one dependent variable. The summary table below shows all
independent vartdes, what they intend to measure, and what data sources are used for

these variables.
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Table. 63. Summary of Independent Variables and their Data Sources

SURVEILLANCE
Formal Surveillance
At-Sea Surveillance
1. Observer Schemes UBC Compliance Reports (Q1
2. Vessel Monitoring Schemes UBC Compliance Reports (Q3
3. Number of Patrol Vessels per 100,000 4 United States Naval Institute
km
At Land Surveillance and Control
4. Control of Access irstopping lllegal UBC Compliance Reports (Q5
Fishing
5. Catch Inspection Schemes UBC Compliance Reports (Q2
Informal Surveillance
6. Detectable Fishing Vessel Density The PASTAMARE Project
ACCESSTO PORTS OF CONVENIENCE
7. Availability of knownPorts of Ports.com (source used to
Conveniencavithin close geographic calculate sea distance)
proximity (1500nm)
ATTRACTIVE RESOURCE
8. Number ofHighly CommercialSpecies | The Sea Around Us Project
Found within the EEZ of the country

Proposed Hypotheses

Based on the assumptions of the situational crime prevention model, countries with
good MCS measures in place are ldsgy to experience high degreesillegal fishing
activities within their jurisdiction. This is because these measures would intrease
perceied risk ofbeing caught, as theye designet 0 0screen exitsod, o6r
atilize place managersé and O6control acces
offenders would avoid areas with strong formal or informal silawee. The proposed

hypotheses below measure formal surveillance both at sea and at land, as well as informal
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surveillanceat sea. Lastly, it is proposed that areas that have the desired resources and
have accessibleorts of Conveniencgithin a closegeographic proximityare more
likely to experience high degrees of illegal fishifitne hypotheses derived from these

assumptionsgre listed below:

Surveillance

A. Formal Surveillance ASea

H1. Countries with effectivebserver schemese less likely to experience high

levels of illegal fishing within their territorial waters.

H2. Countries with effectiveessel monitoring schemase less likely to

experience high levels of illegal fishing within their territorial waters.

H3. Thenunb er o f patoolwessels pee H@,000 sq kifEEZ is

inversely related to illegal fishing within their territorial waters.

B. FormalSurveillance and Contrait Land

H4. Countries with effectiveontrol of accesare less likely to experience high

levels ofillegal fishing within their territorial waters.

H5. Countries with effectiveatch inspection schemaee less likely to

experience high levels of illegal fishimgthin their territorial waters.

C. Informal Surveillance

H6. Countries witha high umber ofdetectable fishing vessels are less likely to

experience high levels of illegal fishing within their territorial waters.
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Access to Ports of Convenience

H7. The availability ofPorts of Convenienceithin a close geographic proximity

(1500nnt® affectst he | evel of illegal fishing wit

Attractive Resource

H8. The number of specidésound wi t hi n tthaearedighlynt r i es 6
commerciainternationally is positively correlated with the level of illegal fishing

activities within countrieso66 territori a

Chapter Summary

The current chaptearovideda discussion on the propakresearch questions that
areexamined in the chapters thallow. The chapter begamith a discussion ahe units
of analysis, followed by a discussiondzta sources, with the latter providiugther
detail on how data pertaining to the dependent and independent variablestvesteex
from these sources. A consideration of the reliability and usefulness of these s@sces
also provided to further justify their udeetailed discussi®of the dependent variable
and eight independent variables used to construct eight resgaathdsesvere also
provided to furnish a better understanding about their operationalization and
measurement. The independent variableswereo uped i n terms of O6col
ofacilitat i nthédedsianctd emgage inaléghl @sbingthingco unt r y o s
territorial waters. Aroutline ofthe eight proposed hypotheses wesvided at the end of

the chapter to sum thveork conducted in the chapter.

181t takes approxhately 6 days to travel 1500nm with a speed of 10 knots.
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CHAPTER 7

DESCRIPTIVE ANALYSES

Introduction

The current chapter will focus on analyzithg patterns of illegal fishing, as well as
examiningthe independent vibles that will be used inraultivariate model irchapter
eightas preéttors. The examination of the dependent variabld e gr ee of i |l |1 ega
will provide general information ocountries that are known to hallegal fishing
problemswithin their territorial waters, as well as allow for a comparisonsacro
countries. Looking closely aome of the independent variables will provide more insight
into understanding the problem,tixut initially conducting statistical analyses of their

correlationswith the dependent variable

Descriptive Analysis of lllegal Fishing

Literature in the past has pointed thadt illegal fishing is a significant problem,
andthe current analysis attests to that fact. One would think that many of the countries
that are rich in surveillance resourcasdare better equipped with fisheries management
tools to govern theiresourcesywould be less vulnerable to illegal fishingowever, this
may notnecessarily be the case. Tabl& Felowsummarizes thecores of the countries,
with the higher score indicating higher levels of illeg@abm the table it is evidettat a
striking number of countries avellnerable to high levs of illegal fishing within their

territorial watersMore specificallya total of 22countries(i.e. 42%) have a significant






