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1 Eologial Trade-o�s

1.1 Learning Objetives

1.1.1 Details

Learning Objetives 1

• Explain the trade-o�s whih are assoiated with disarding and

disard regulations

• Explain the eologial trade-o�s whih our within and between

setors

• Explain the bio-eonomi trade-o�s

• Explain how EAFM addresses these trade-o�s

1.2 Balaning Prodution and Conservation

• Types of trade-o�s

• Major Bio-eonomi trade-o�s

1.2.1 Details

One of the key aspets of EAFM planning is balaning on�iting interests.

For example, within any �shery, it is important to balane prodution needs

with onservation needs. Thus, one of the building bloks of all EAFM

plans is to ensure sustainable �sheries while maintaining eosystem funtion.

To do this, soial, eonomi, and biologi needs need to be onsidered and

simultaneously evaluated. In other words, within EAFM planning the impat

of a partiular management deision must be simultaneously evaluated from

a soial, eonomi, and biologi perspetive.

For ease, in this tutorial we will explore these trade-o�s from a biologi,

eonomi, and soial perspetive respetively. Thus, in this leture, we will

look at biologi and bio-eonomi trade-o�s.
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Major Trade-o�s

Biologi trade-o�s an be separated into two major ategories: 1) setor

on�its and 2) bio-eonomi on�its. Setor on�it trade-o�s address the

on�iting interests between the �shery itself and the impats on, or from,

other setors suh as agriulture, aquaulture, other �sheries, tourism, et.

While bio-eonomi trade-o�s deal with eosystem and eonomi impats of

di�erent management ations.

The subsequent slides will go into depth on these two types of trade-o�s.

1.3 Trade-o�s Assoiated with Disards

• Byath and disards

• Biologi issues

• Eonomi issues

• How EAFM address the trade-o�s

1.3.1 Details

By-ath and Disards

A ommon topi of on�it for both setor and bio-eonomi trade-o�s is

by-ath and disards.

De�nition 1: By-ath

The portion of ath whih is unintentionally taken while �shing for

another speies.

De�nition 2: Disard

'The proportion of total organi material of animal origin in the ath

whih is thrown away or dumped at sea, for whatever reason.' FAO

�sheries glossary

Remember, disards are the by-ath whih are landed and subsequently

thrown overboard.

4



Generally speaking, the on�it surrounding disards deals with the eo-

logial impat of disarding ompared to the eonomi impat of not disard-

ing.

Eologial Impats

As seen in the 'Eosystem Impats of Disards' leture, the eosystem im-

pats of disarding are largely assoiated with �sh mortality. Spei�ally,

disarding tends to have fairly high rates of �sh mortality. The high mortal-

ity rates have been found to signi�antly alter energy �ow within a system

via top-down and bottom-up trophi asades. Spei�ally, if the disarded

speies is a predator then top-down asades an result whereas when prey

speies are disarded bottom-up asades an ensue. These interations an

result from disarding non-target speies as well as disarding juveniles of

the target speies.

Eonomi Impats

The eonomi impats of disarding are largely felt by the ommerial �shery.

For example, eonomi loss an be arued by a vessel through the:

• purhase of new, more seletive gear

• lower market value of non-target speies ompared to target speies

• selling of juveniles to alternative markets rather than human market

• ounting of illegal speies towards quota of target speies

More information on the eonomi impat of disards an be found in the

'Eonomi Impats of Disards' leture.

Addressing the Trade-o�

The trade-o� between the eonomi ost of disard bans and the eologial

bene�t is dealt with diretly within EAFM [Staples et al., 2014℄. Spei�ally,

the management deisions assoiated with disards and the ost mitigation

methods are to be disussed in stakeholder holder meetings and then inor-

porated within EAFM plans.
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Several di�erent approahes have been used to minimize the ost to �sh-

ermen inluding:

• expanding alternative markets

• making it legal to use landed biologial material as pot bait

• expanding quotas to ompensate for formally disarded material

• allowing �sh with high disard survival rates to be disarded

• providing larger quotas to vessel with lower disard rates

1.4 Setor Trade-o�s

• What are setor on�its

• Within setor on�its

• Between setor on�its

• Addressing on�its within EAFM

1.4.1 Details

Setor on�its, or trade-o�s, deal with the impat of �shing on individuals

other than ompetitors. Thus, setor on�its an our between �sheries,

i.e. one �shery negatively impats another �shery, or between a �shery and

a non-�shery, i.e. a �shery and eo-tourism. The proximal ause of many of

these issues are eonomial in nature; however, ultimately, they are eologial

in nature. Therefore, the trade-o�s made to ombat these issues will be

addressed from an eosystem perspetive.

Within Setor Trade-o�s

As previously noted, within setor trade-o�s are the trade-o�s made between

�shermen. The �shermen, however, are not �shing the same �shery; rather,

one �shery is negatively impating another. The on�it may be a result of

• inidental take (one �shery aidentally athing non-target speies of

ommerial value, i.e. the target for another �shery)
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• habitat damage (one �shery ausing habitat damage whih negatively

a�ets the target speies of another �shery)

• trophi asades (disards from one �shery ausing a trophi asade

whih negatively impats another �shery)

The above list is by no means exhaustive.

Between Setor Trade-o�s

Between setor trade-o�s our between a �shery and an industry other than

�shing. In this situation the on�it an result from the �shery negatively

impating the other industry or vie versa, i.e. an industry other than �shing

negatively impating a �shery. Examples of industries whih be impated by

or impat the �shery inlude:

Industry Potential Con-

�it

Example

Agriulture Agriultural

subsidies

Subsidizing agriulture an de-

�ate the ost of meat making it

more eonomial to eat meat than

�sh

Muniipalities Urban run-o� Run-o�, suh as road salt, alter-

ing water hemistry, i.e. �sh habi-

tat

Tourism Aesthetis Observing a �shing vessel har-

vesting a whale while on a whale

wathing tour

O�-shore Min-

ing

Habitat destru-

tion

Drilling for oil damaging the sea

�oor, i.e. �sh habitat

Aquaulture Unontrolled de-

velopment

New development harming habi-

tat

Addressing Con�its within EAFM

Setor related on�its are largely addressed via stakeholder meetings. One

of the key goals of stakeholder workshops are to identify potential on�its,

determine ways to minimize these on�its, and then reate resolutions. In

order to aomplish this, it is important that all involved parties be present
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at the workshops and that the workshops have a 'safe environment' in whih

everyone is omfortable stating their onerns Staples et al. [2014℄.

1.5 Bio-eonomi Trade-o�s

• What are the bio-eonomi on�its

• How are bio-eonomi on�its addressed within EAFM

1.5.1 Details

Bio-eonomi on�its

Bio-eonomi on�its address the trade-o� between maximizing pro�ts, i.e.

harvests, and maintaining a healthy, funtioning eosystem. In these situa-

tions, the question is really...'when does �shing negatively impat the eosys-

tem, i.e. at what level or with what equipment?'.

1.6 Bio-eonomi Trade-o�s and EAFM

Within EAFM the ultimate goal is to maintain long-term sustainable �sheries

and healthy, funtioning eosystems. By ahieving this goal, and in turn

balaning this trade-o�, one ultimately ensures that pro�ts are maximized

over the long-term.

To address this trade-o� within EAFM Maravelias et al. [2014℄ suggests

using stohasti simulation and omputational statistis to determine the

eonomi and eologial impats of di�erent management strategies. Within

these bio-eonomi models, stoks should be quanti�ed aross time under dif-

ferent senarios in order to fully evaluate the risks. This information should

then be relayed to stakeholders to maintain transpareny. Similarly, stake-

holders should be used as an information soure during this proess, i.e.

aquire employment as well as prodution data.

1.7 Inorporating Eologial Trade-o�s into EAFM

• Role of stakeholders

• Bio-eonomi models
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1.7.1 Details

A key omponent of EAFM planning is to balane onservation and sustain-

able use of the �sheries. This balane must be sustainable for the �shery

and maintain eosystem funtion. Thus, trade-o�s between eologial, eo-

nomi, and soial objetives need to be addressed within eah FMU, �sh-

eries management unit. In order to balane the on�iting needs long-term

planning whih involves short-term eonomi and soial support must be

aomplished.

Stakeholder Inorporation

One way to inrease soietal support is to inorporate stakeholders in on�it

resolution. Staples et al. [2014℄ reommends inorporating stakeholders into

planning and resolution disussions as well as using their knowledge to �ll

information gaps in management models.

Stakeholder workshops are suggested as a way to identify urrent and

potential on�its within and aross setors. One an issue is identi�ed,

Staples et al. [2014℄ reommends involving a small group of in�uential people

from all sides of the issue. These individuals an then be used as spokesper-

sons for their respetive setor. Through these negotiations, potential res-

olutions should be identi�ed whih an be relayed to managers and poliy-

makers.

Stakeholder workshops an also be used to aquire information whih an

be inorporated into bio-eonomi models. Spei�ally, the proposed man-

agement resolutions should be inorporated into statistial models to ensure

�shery and eosystem sustainability. To obtain the most aurate proje-

tions, stakeholders an be used to provide tatial data suh as employment

rates, wages, pro�ts, et. Utilizing stakeholders as data soures also inreases

stakeholder buy-in and transpareny whih in turn inreases aountability.

Bio-eonomi Models

To truly evaluate the trade-o� between prodution and eosystem health

Gasuel [2012℄ reommends running eosystem and bio-eonomi models si-

multaneously. Gasuel [2012℄ has identi�ed 7 eonomi and 6 eosystem

indiators whih an be used to properly evaluate these tradeo�s.
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Eonomi Indiators Eosystem Indiators

Employment (FTE) Energy onsumption/ton landed

Wage per FTE F* sustainability

Subsidies B* sustainability

Inome Partial F

Gross Value Added Food Web Impat Index(PPR)

Operating Cash-�ow Sea�oor Impat Index

Pro�ts/losses

These indiators an then be plaed into a bio-eonomi model to obtain a

sustainability index for the �shery.

2 Eonomi Trade-o�s

2.1 Learning Objetives

2.1.1 Details

Learning Objetives 2

• Explain the eonomi trade-o�s assoiated with an EAFM frame-

work in regards to revenue

• Explain how EAFM resolves these trade-o�s

2.2 Dereased Revenue vs. Inreased Finanial Resoures

• How EAFM may redue inome to �sherman

• How EAFM may inrease revenue to �sherman

2.2.1 Details

Revenue Losses

Inorporating eosystem onerns into �sheries management will likely result

in new regulations whih impose extra osts to �shermen. For example,

disard bans are often assoiated with the need to purhase new gear and

inreased regulatory osts, some of whih are imposed on the �shermen.
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Other ways inorporating eologial onsiderations into �sheries management

may result in revenue losses inlude:

• purhasing of new gear

� to inrease seletivity (as previously disussed)

� to derease habitat destrution

� to redue by-ath

• �lling quota with non-target individuals

� alternative markets don't pay as muh

� inreased proessing time

• inreased surveillane

� more on-board observers

� more observational equipment requirements (ameras, et.)

Finanial Resoures

Although inorporating eosystem onerns into management deisions may

inrease �shermen's osts, EAFM tries to ounterbalane these by inluding

ways to o�set these osts. For example, the inreased sustainability of the

�shery may open up new funding opportunities from onservation organiza-

tions. Similarly, inreased ooperation among stakeholders, poliy-makers,

and managers ould mean inreased ommuniation about funding opportu-

nities. The inreased ommuniation an also result in dereased osts by

oordinating e�orts, espeially in relation to monitoring and regulation.

Finanial bene�ts an also be a result of long-term planning. Spei�ally,

part of EAFM is to maintain long-term budgetary planning. Similarly, long-

term �sheries management means more onsistent and reliable landings from

year to year.

A third �nanial bene�t of EAFM is inentives. As disussed in the

disards tutorial, one option within EAFM is to provide �nanial inentives

to �shermen whih onsistently have low disard rates.
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3 Soietal Trade-o�s

3.1 Learning Objetives

3.1.1 Details

Learning Objetives 3

• Explain the trade-o�s assoiated with �shing sale within an EAFM

framework

• Explain how EAFM resolves these issues

3.2 Large vs. Small Sale Fisheries

• What are small sale/artisanal �sheries and how are they di�erent

from large sale �sheries

• The eosystem impats of small sale �sheries relative to large sale

�sheries

• What is the on�it between large-sale and small-sale �sheries

• How is this on�it resolved within EAFM

3.2.1 Details

Small-sale Fisheries

Unfortunately, there is not an internationally reognized de�nition for small-

sale or artisanal �sheries. That is, the de�nition hanges depending on

ontext

• where the �shery originates from a aste, ommunity, or tribe

• what type of gear they use, variety of gear is used, and how that gear

di�erentiates them from other �sheries in the area, i.e. large sale

�sheries

• where the �shery ours and how long it has been around
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The above piees of information are onsidered when determining whether

or not a �shery is "small-sale". However, the below de�nition an be used

to summarize the type of �shing done by these �sheries.

De�nition 3: Small-sale/Artisanal Fisheries

'Small-sale �sheries refer to the smallest viable �shing units with down-

ward or lateral ompatibility in �shing gear operation.'Mathew [2003℄

Generally speaking, small sale �sheries are �sheries with relatively lim-

ited gear that �sh from either on-shore or from a small boat. Typially, these

�sheries are multi-speies �sheries and use relatively seletive gear suh as

hook and line.

These �sheries also di�erentiate themselves from large-sale �sheries in

their regulations. In fat, the 1995 FAO Code of Condut for Responsible

Fisheries, spei�ally identi�ed small-sale �sheries as an important eonomi

ontributor and stated that they should be proteted [Mathew, 2003℄. One

of their main "protetions" is to provide them with aess to their traditional

�shing grounds. Spei�ally, artisanal �sheries have priority over historial

grounds.

Environmental Impat of Small-sale Fisheries

Another major di�erene between large-sale and small-sale �sheries are

their environmental impats. Typially speaking, large-sale �sheries impose

muh greater environmental harm than small-sale �sheries. This di�erene,

has largely been attributed to the type of gear used. The gear used by

artisanal �sheries tend to be more seletive and ause less habitat damage

than large-sale �sheries.

Con�its Between Large and Small-sale Fisheries

There are several issues whih arise between large-sale and small-sale �sh-

eries inluding:

• Commerial �eets imposing on artisanal �shing grounds (traditional

�sheries have �rst priority to historial �shing grounds)

• ITQs (individual transferable quotas) have been seen as a bene�t to

large-sale �sheries at the ost of small-sale �sheries
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However, as tehnologial advanes beome more a�ordable the areas for

whih artisanal �sheries �sh beomes larger and their gear beomes more

advaned. As a result, artisanal �sheries have now been found �shing within

international waters and using the same gear as ommerial �sheries.

Inorporating Con�it into EAFM

The on�it between these groups is largely addressed via stakeholder in-

volvement. Spei�ally, both large-sale and small-sale �sheries should have

representatives present at stakeholder workshops. During whih time, the

representatives an voie their onerns and work to appropriate resolutions

Staples et al. [2014℄. It is vitally important that these resolutions be inor-

porated into long-term management plans

4 Further Reading

4.1 Further Reading

4.1.1 Details

A large portion of the material found within this tutorial was adapted from

Staples et al. [2014℄. However, Staples et al. [2014℄ went into more depth on

many of the subjets overed, thus, for further information or detail please

refer to their EAFM manual.
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