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1 Fleet Considerations

1.1 Learning Obje
tives

1.1.1 Details

Learning Obje
tives 1

• Explain what �shing mortality, e
onomi
 performan
e, and sus-

tainability are in relation to �eets and how they are 
al
ulated

• Explain why and how �eet �shing mortality, e
onomi
 perfor-

man
e, and sustainability would be in
orporated into an EAFM

framework

1.2 Fleets

• What is a �eet

• Why 
onsider �eets in an EAFM

1.2.1 Details

What is a Fleet

When in
orporating �shing e�ort into an EAFM framework the amount of

�shing mortality resulting from 
ommer
ial �shing is often 
onsidered on the

�eet level.

De�nition 1: Fleet

The total number of vessels �shing in a parti
ular area for a spe
i�


resour
e [FAO, 1997℄.

Often times, however, a �eet is too 
ourse of a resolution. Therefore,

�shing �eets are often subdivided into �eet segments.

De�nition 2: Fleet Segment
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Vessels of the same size whi
h use the same �shing te
hnique [EU
℄.

Why In
lude Fleets

Fishing �eet impa
t is an important 
onsideration within an EAFM frame-

work be
ause of its 
omplex e
osystem intera
tions. From a so
ietal per-

spe
tive, �eets are a key 
omponent in the e
onomi
 bene�t of �shing on a


ommunity. Spe
i�
ally, in
luding �eets gives us an employment referen
e

as well as an indi
ator for 
ommunity level e
onomi
 stimuli. However, �eet


onsiderations also play an important role in marine e
osystem intera
tions.

For example, �eet behavior 
an link spe
ies that usually don't intera
t su
h

as yellowtail �ounder and s
allops (yellowtail �ounder are often by
at
h)

[Gai
has et al., 2016℄. Also, �shing mortality is 
ommonly the largest sour
e

of mortality among 
ommer
ial spe
ies.

1.3 Contribution to Fishing Mortality

• What is �shing mortality

• How �shing mortality is 
al
ulated

• Why a �eet's 
ontribution to �shing mortality would be in
luded

within an EAFM framework

1.3.1 Details

De�nition 3: Fishing Mortality

The proportion of �sh harvested relative to the number of �sh available

at a spe
i�
 lo
ation and time [FAO, 1997℄.

Cal
ulating Fishing Mortality

Fishing mortality (F) 
an be 
al
ulated using �eet landing data via 
at
h (C)

or �shing e�ort (f), e.g. the total number of boats multiplied by the duration

of �shing. Thus, the basi
 �shing mortality equations are:

C = BxF
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F = qf

Where B is population abundan
e and q is the 
at
hability 
oe�
ient.

Why In
lude Fleet Level Fishing Mortality

Fleet level �shing mortality 
an provide insight into the 
ontribution of a

parti
ular �eet on total �shing mortality as well as the relative dependen
e

of the �eet on a parti
ular spe
ies. Thus, an idea of the relative impa
t of

a �eet on a �shery as well as the relative e
onomi
 impa
t of a spe
ies on a

�eet 
an be 
al
ulated. While looking at the sum of the partial F's one 
an

as
ertain an index of the pressure applied by a �eet to a parti
ular e
osystem

[Doring et al., 2010℄.

1.4 E
onomi
 Performan
e

• How a �eet's e
onomi
 performan
e is 
al
ulated

• Indi
ators of e
onomi
 performan
e

• Why a �eet's e
onomi
 performan
e would be in
luded within an

EAFM framework

1.4.1 Details

Cal
ulating E
onomi
 Performan
e

E
onomi
 performan
e within European �sheries is often assessed based on


ost and earnings surveys whi
h follow the standard a

ounting framework.

From these surveys operating performan
e is obtained in terms of in
ome or

e
onomi
 e�
ien
y. Thus, these surveys provide an idea of the �nan
ial and

e
onomi
 surplus generated. However, they do not provide any insight into

the pro�tability of the �shery. In order to obtain an idea of a �eets pro�t-

earning potential bio-e
onomi
 modeling is required [Whitmarsh et al., 2000℄.

De�nition 4: Bio-e
onomi
 models
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Bio-e
onomi
 models are mathemati
al representations of the biologi
al

and e
onomi
 systems and their inter
onne
tedness.

Within bio-e
onomi
 models for �shing �eets the biologi
al system refers

to the �sh population while the e
onomi
 
omponent is the �shermen [Prellezo et al.,

2012℄.

1.5 E
onomi
 Performan
e Indi
ators

Within bio-e
onomi
 models Prellezo et al. [2012℄ found that �eet and ef-

fort dynami
s, pri
e dynami
s, and 
ost dynami
s were the most 
ommonly

used indi
ators of e
onomi
 performan
e. While landings data was used in-

ter
hangeably as a biologi
al and/or e
onomi
 indi
ator. The values used

for these indi
ators 
an be derived from short-term or long-term indi
ators.

Some short-term indi
ators in
lude market pri
e, in
ome, and various pro�t

indi
ators while long-term indi
ators in
lude net present value and return on

investment [Prellezo et al., 2012℄.

Many bio-e
onomi
 models also in
lude a so
ial e
onomi
 indi
ators su
h

as employment and 
rew share. However, their in
lusion is usually limited

due to in
omplete or non-existent data.

1.6 Why In
lude

In
luding bio-e
onomi
 models into an EAFM framework 
an help to provide

an indi
ation of the relationship and feedba
k between human a
tivity and

natural resour
es sin
e both systems (e
osystem and e
onomy) are intimately

related.

1.7 Fleet Sustainability

• How �eet sustainability is evaluated

• Why �eet sustainability is in
luded within an EAFM framework

1.7.1 Details

There are two major ways to evaluate �eet segment sustainability. The �rst

is to 
al
ulate a weighted average of �shing mortality for all �shed sto
ks as-

sessed by ICES. The se
ond is to 
al
ulate a weighted average of the biomass
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harvested for all �shed sto
ks assessed by ICES. In both 
ases �shing mor-

tality and harvested biomass, 
an be 
al
ulated from the landings data and


ompared to referen
e points to determine e
onomi
 dependen
e and sto
k

sustainability. Thus, the 
al
ulated sustainability index provides an indi
a-

tion of the mean status for the sto
ks being exploited [Doring et al., 2010℄.

1.8 In
orporating Fleet Considerations into an EAFM

Framework

• Type of data needed/used to in
orporate �eet 
onsiderations into an

EAFM framework

• How the data is used within an EAFM framework

• How the data is evaluated in relation to multiple obje
tives

1.8.1 Details

Data Requirements

When in
orporating �eet information into an EAFM framework several things

need to be 
onsidered: the �eet's e
onomi
 impa
t and the e
osystem im-

pa
t of the �eet. In order to a

omplish this several pie
es of information

are needed in
luding landings data and sto
k referen
e points.

As previously dis
ussed, the landings data 
an be used to evaluate the

�nan
ial gains of the �eet segment as well as the e
onomi
 dependen
e of

the �eet on a parti
ular �shery. While the �eet segment �shing mortality's

impa
t on sto
k size 
an be 
ompared to referen
e points to ensure sto
k

sustainability and in turn �eet sustainability.

In
orporating Fleet Considerations

When in
orporating �eet 
onsiderations into an EAFM framework it is im-

portant to take as large a time frame as possible into 
onsideration as the ob-

je
tive is to provide a 
omprehensive pi
ture of the entire �shery [Doring et al.,

2010℄. Thus, it is re
ommended by Doring et al. [2010℄ that total 
at
hes,


at
h by spe
ies, and �shing e�ort trends be in
orporated. Doring et al.

[2010℄ also re
ommends that a �eet-based synthesis be in
luded that des
ribes

the �eets e
onomi
 performan
e, their 
ontribution to �shing mortality, their
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e
onomi
 dependen
e on sto
ks, and their e
osystem impa
t in relation to

by
at
h.

Multiple Obje
tives

When evaluating management dis
ussions, su
h as quota 
hanges, it is im-

portant to 
o-evaluate the biologi
al and e
onomi
 impa
t. Thus, it is re
om-

mended that bio-e
onomi
 models whi
h in
lude �eet 
onsiderations be run

to evaluate the potential 
onsequen
es of management de
isions on �eets.

More spe
i�
ally, Doring et al. [2010℄ re
ommends running trophodynami


models, su
h as EwE, as well as multi-spe
ies multi-�eets bio-e
onomi
 mod-

els.

2 Regulatory Considerations

2.1 Learning Obje
tives

2.1.1 Details

Learning Obje
tives 2

• Identify 
ommon regulatory issues and explain how they are ad-

dressed within an EAFM framework

• Explain the role of poli
y-makers, s
ientists, and stakeholders within

an EAFM framework

• Explain how un
ertainty is managed within an EAFM framework
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2.2 Poli
y Making

• Histori
al poli
y-making model

• New poli
y-making model

De
ision making framework in the

new and traditional system. Image is

adapted from Ramírez-Monsalve et al.

[2016℄.

2.2.1 Details

The pro
ess of 
reating new �shing regulations or maintaining 
urrent regula-

tions is multidis
iplinary in nature. For example, ea
h regulation will impa
t

the �shery as well as the e
osystem and so
iety. As a result, the 
reation and

maintenan
e of regulations is often as mu
h, if not more, a politi
al issue as

it is an environmental or so
ietal issue. In order to address this 
omplexity

EAFM proposes a new set of guidelines to in
rease transparen
y and de
rease

un
ertainty. However, through this pro
ess the individuals in
luded as well

as their roles need to be shifted from histori
al models. In this se
tion we

will explore traditional models and explain how they are being modi�ed to

redu
e the impa
t of issues su
h as:

• how the regulation of one spe
ies may 
ause the 
at
h of another spe
ies

to be unintentionally low; OR

• the relian
e on s
ientists to provide predi
tive advi
e even when data

is limited; OR

• the division between s
ien
e and poli
y-makers; OR

• how un
ertainty and 
onfounding fa
tors are dealt with

Thus, when looking at how poli
ies are made it is important to understand

the role of s
ientists, poli
y-makers, as well as 
ivil so
iety in the pro
ess.
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Histori
al Approa
h

Traditionally a se
tor based approa
h was used. Within a se
tor based ap-

proa
h s
ientists provide "fa
ts" while de
ision making is left 
ompletely up

to poli
y-makers. Thus, in this format 
ivil so
iety is 
ompletely ex
luded

from the pro
ess. As a result, lobbying is used by �shermen and so
ial orga-

nizations as a way to provide input.

Pros Cons

Simplisti
 Ex
ludes input from stakeholders

Time e�
ient Pla
es a lot of power in poli
y-makers hands

In
reases model un
ertainty due to redu
ed data input

Redu
es buy-in due to la
k of parti
ipation

New Approa
h

Under EAFM a new approa
h to poli
y-making whi
h fo
uses on 
o-
reation

is used.

De�nition 5: Co-
reation

"theory of intera
tions that 
ombines analyti
al and parti
ipatory tools

to generate knowledge that has s
ienti�
 a

eptability, poli
y relevan
e,

and so
ial robustness" [Ramírez-Monsalve et al., 2016℄.

In other words, 
o-
reation uses stakeholder involvement to aid in information

gathering and distribution to ensure that poli
ies are as e�e
tive as possible.

Thus, in 
o-
reation s
ientists provide data and models while working with

stakeholders to gain pra
ti
al information whi
h is 
ompiled and provided to

poli
y makers to 
reate informed poli
y de
isions.
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Pros Cons

Transparent and in
lusive Competing goals 
an be di�
ult to

balan
e

In
reased buy-in from those having

to follow the regulations

Time and e�ort intensive

De
reases model un
ertainty from

in
reased data

Solutions tend to in
orporate biolog-

i
al, e
onomi
, and so
ial 
onsidera-

tions

2.3 Stakeholder Involvement

• De�nition of stakeholders

• Examples of stakeholders

• Role of stakeholders

Potential stakeholders and their

intera
tion within EAFM. Image was

adapted from Staples et al. [2014℄.

2.3.1 Details

De�nition and Example of Stakeholders

De�nition 6: Stakeholder

An individual, group, or organization with a vested interest in manage-

ment de
isions and are dire
tly impa
ted by them (either positively or

negatively).

Within an EAFM framework stakeholders 
an in
lude �shermen, �shing


ommunities, animal prote
tion groups, among others. Thus, a diversity of

interests and ba
kgrounds are represented by the stakeholder groups. This

diversity is 
riti
ally important to a

omplishing a true e
osystem approa
h.
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Role of Stakeholders

Stakeholders play a 
riti
al role in all aspe
ts of �sheries management within

an EAFM framework. Infa
t, the in
lusion of stakeholders is a de�ning


hara
teristi
s of any EAFM plan. As a result, it is 
riti
ally important that

stakeholders be in
luded in as many aspe
ts of EAFM planning, exe
ution,

and evaluation as possible.

During the planning pro
ess a stakeholder workshop should be 
ondu
ted

in whi
h all relevant stakeholders are present. The stakeholders present

should represent di�erent se
tors of the 
ommunity and management agen-


ies, for more information on determining who should be involved in stake-

holder workshops see Staples et al. [2014℄. The purpose of the stakeholder

workshop is to:

• initiate and stimulate an EAFM dialog

• organize involvement

• help stakeholders understand EAFM

• identify problems, 
on
erns, and opportunities

• provide input

• identify other ne
essary stakeholders

• initiate edu
ation 
ampaigns

Subsequent stakeholder workshops are used to:

• sele
t the FMU

• identify broad management goals

• obtain ne
essary ba
kground information

• obtain information to redu
e un
ertainty in the management models

On
e management de
isions have been put into a
tion 
ontinuous re-

evaluation of the management a
tions su

ess is needed. During the man-

agement evaluation pro
ess, stakeholders are used to gain "�eld" data and

12



provide insight into the pra
ti
al impa
ts, i.e. are �shermen seeing/
at
hing

fewer �sh, are �sh pri
es rising, have e
ologi
al pro
esses been altered, et
.

Thus, stakeholders play two major roles, 1) help �ll knowledge gaps to

redu
e model un
ertainty (i.e. resolve sto
k size dis
repan
ies, explain un-

a

ounted mortality, et
.) and 2) in
rease the legitima
y of the legislative

pro
ess (i.e. in
rease transparen
y, make joint poli
y re
ommendations, et
.).

2.4 Common Fisheries Poli
y

• De�nition and role of 
ommon �sheries poli
y (CFP)

• 2013 CFP

• Role of CFP in EAFM

2.4.1 Details

De�nition and Role of CFP

De�nition 7: Common Fisheries Poli
y (CFP)

A set of regulations for European �shing �eets designed to ensure the

sustainability of both the �sh sto
ks and the �shing industry.

The 
ommon �sheries poli
y (CFP) is put out by the EU to ensure equal-

ity, for both the �sherman and the 
onsumer, and sustainability, for the sto
k

and the �shermen. Thus, the CFP works at a national and regional level to

help manage this 
ommon/shared resour
e through a set of poli
ies. In order

to a

omplish these goals the CFP has 4 main poli
y areas:

• �sheries management

• international poli
y

• market and poli
y

• poli
y funding

The CFP also 
ontains rules on aqua
ulture and stakeholder involvement

[
fp℄.
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2013 CFP and its Role

Within the 2013 CFP the European 
ommission identi�ed a key underlying

goal of minimizing all negative impa
ts of �shing a
tivities on the marine

e
osystem. This underlying goal is to be the ba
kbone for all �shing regula-

tions. Thus, some of the key 
omponents of the 2013 CFP are:

• identifying di�erent regulations for industrial and small s
ale �sheries

to a

ount for so
ial 
on
erns

• in
orporate multi-annual planing to address the preservation of marine

resour
es

• promote the use of MSY (maximum sustained yield) as a referen
e

point

• prohibit dis
ards on sto
ks regulated by TACs and quotas

Within an EAFM framework the CFP is the primary instrument to ensure

sustainable �sheries management and e
osystem preservation. More spe
i�-


ally, the 2013 CFP dire
tly states that EAFM is to be applied to �sheries

management [Ramírez-Monsalve et al., 2016℄.

2.5 EU Regulatory Issues

• Role of humans within an EA

• Poli
y enfor
ement given the fragmented governan
e system of the

EU

2.5.1 Details

There are two major poli
y issues 
urrently redu
ing the e�e
tiveness of

EAFM within the EU:

• Role of humans within an e
osystem approa
h

• Regulation enfor
ement given the fragmented governan
e system of Eu-

rope

14



Role of Humans

Humans are typi
ally viewed in one of two ways within EA, 1) as part of the

e
osystem or 2) separate from the e
osystem. This di�eren
e manifests itself

in what is "allowable" human a
tivities within EAFM. For example, 
ur-

rently the EU's 2013 CFP presents two di�erent visions for human a
tivity:

human use of the �shery should only be allowed as long as the environmental

impa
t is limited, and human a
tivities are �ne as long as they 
ontribute to

e
osystem health [Ramírez-Monsalve et al., 2016℄. This dis
repan
y makes it

di�
ult to analyze trade-o�s and as a result often times so
ial 
on
erns take a

ba
kseat to e
ologi
al interests. As a result, it is often di�
ult to 
oordinate

regulatory measures leaving regulation largely to the member states.

Poli
y Enfor
ement

Within the EU poli
y enfor
ement is often an issue due to the disjun
t gov-

ernmental system. Spe
i�
ally, Ramírez-Monsalve et al. [2016℄ states that

the EU's present governan
e system is 
hara
terized by ine�e
tive 
oordina-

tion among relevant Dire
torate Generals, regional sea 
onventions (RSC),

and member states (MS). As well as limited 
oordination among existing

se
torial governan
e arrangements as ea
h have their own legal/politi
al in-

struments, institutional settings, and guiding prin
iples for working with and

in
orporating stakeholders.
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