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PUBLISHER’'SNOTE

The handbook constitutes one of the results of a programme of research called The Interaction between Fish Aggregation Devices
and Artisanal Fishermen, which was undertaken by the ODA Fisheries Management Science Programme in cooperation with SPC
FAD deployment programmes in Vanuatu and Fiji. It also comprises the first of a series of handbooks on FAD programme planning,
deployment and engineering by the South Pacific Commission.

The ODA undertakes a number of programmes in several areas of natural resources research including management science,
aguaculture. genetics and post-harvest fisheries. These are guided by its Renewable Natural Resources Research Strategy (RNRRS).
More information on this strategy and on specific ODA fisheries research programmes can be obtained from:

Natural Resources Department

Overseas Development Administration

94 Victoria Street

LONDON SWI1E 5JL

United Kingdom

Tel: (44) 71 917 7000 Fax: (44) 71 917 0679

More information on the Fisheries Management Science Programme can be obtained from:

Marine Resources Assessment Group Limited

27, Campden Street

LONDON W8 7EP

United Kingdom

Tel: (44) 71 225 3666 Fax: (44) 7182379 16

Further information on the South Pacific Commission’ s Fisheries Programme can be obtained from:

South Pacific Commission

BP D5

98848 Noumea Cedex

New Caledonia

Tel: (687) 26 20 00 Fax: (687) 26 38 18

Disclaimer

Reference to trade names of products or process in this document does not constitute endorsement by any of the sponsoring agencies
named above. Reference to personsin any particular gender is understood to include persons of the opposite gender unless otherwise
stated or made explicit by the context.
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INTRODUCTION

In recent years, fish aggregating devices (FADs) have become widely adopted as a means of improving fisheries
production. However, most FAD deployments have taken place without careful consideration of the social and
economic effects their presence will have on the fisheries sector and those involved in it. The result has been that,
while the FADs have usually aggregated fish as intended, FAD deployment programmes have frequently not
produced the social and economic benefits expected.

In most cases FAD deployments are financed through government budgets. Given the nature of FADs —they
have limited life-spans—it is important for fisheries managers to be confident that FAD deployments and
renewals will benefit fisheries development objectives. These might include increased fish production, efficient
employment of capital and human resources, and positive contributions to local and national economies. It isthus
important that data on the impacts of FADs be gathered, so that the benefits they bring can be demonstrated and
quantified.

In most cases, the effects of FADs—both positive and negative—are not monitored, and there is no real
information on the true impacts of sometimes very costly FADs on local fisheries. This handbook is intended to
lead the reader through the significant areas of planning and monitoring that should be addressed if FADs are to
fulfil their potential and if unforeseen negative effects are to be avoided. It describes the use of simple assess-
ment methods that will assist programme managers to devel op rational, sustainable FAD programmes.
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CHAPTER 1

FAD PROGRAMME BASICS

A WHAT ARE FADS?

B AGGREGATION AND FISHING METHODS
C. POTENTIAL BENEFITS OF FADS

D PLANNING FAD PROGRAMMES

This chapter gives an introduction to FADs and describes some of the ways in
which they can benefit fisheries. It also shows that FAD programmes can cause
unexpected problems.
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CHAPTER 1: FAD programme basics

Oceanic fishes such as tunas are often found gathered around floating logs and other drifting objects, sometimesin
very large numbers. Having observed this behaviour, fishermen learned that they often had higher catches when
they found floating objects and fished near them than when they fished in the open ocean.

Some industrial fishing techniques rely on this tendency for tunato gather near natural floating objects to improve
their catch; many tonnes of tuna have sometimes been taken around even small bodies of floating debris.

TRADITIONAL FADS

In the early 1900s, fishermen in Indonesia and the Philippines began building floating rafts of bamboo and other
materialsto attract schools of fish. They moored these rafts to the sea-floor with natural fibre ropes secured to bas-
kets of stonesthat served as anchors. These man-made structures were the first fish aggregating devices, or FADs.
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Simple bamboo-r aft-type FAD

The use of FADs by both small-scale fishermen and industrial fishing fleets is now very widespread. In the
Philippines over 3,000 FADs are in use, and most yellowfin tuna production comes from them.

Much research and effort has been put into improving FAD technology over the last 15 years. Most of these efforts
have concentrated on successfully keeping FADs in place in the often harsh environment of the open ocean.
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CHAPTER 1: FAD programme basics

MODERN FADS

Modern FADs may be anchored in waters up to 2,000 m
deep and be equipped with radar reflectors and solar-
powered lights. FAD rafts that were once built from
natural materials are now commonly made from steel,
aluminium and fibreglass. Some modern FAD designs use
rafts that will submerge without damage under the effect
of strong currents or storm conditions. Carefully calcu-
lated combinations of synthetic ropes are now used to
produce mooring lines designed to withstand the harsh
conditions of the marine environment. Some of these
FADs have life-spans of up to five years in the ocean.
However, the basic idea of fixing a floating structure in
the sea, in away that will gather fish, remains the same as
100 years ago.

WHY FADSATTRACT FISH

Although fishermen have been using FADSs for nearly a
century, and much is now known about the behaviour and
biology of tunas and other pelagic fishes, the reasons why
FADs attract fish still remain largely unexplained.
Research into this question, mostly through observing fish
behaviour in association with FADs, has suggested
several possibilities, of which the most important are the
‘shelter and protection’ and the ‘ orientation’ theories.

Shelter and protection

This theory suggests that both the FAD raft and the
mooring line offer protection to fish from predators.
Schooling fish may remain close to or ‘hide’ behind
mooring lines and the underwater parts of FAD rafts, or
may school together even more closely when under threat
from predators. Observations on shallow-water FADs
have suggested that predators may be confused by this
behaviour and unable to complete their attacks.

Orientation

This theory argues that fish use the FAD as a physical
reference point in an ocean generally devoid of such
signals. Some tuna species have been observed to leave
the FAD at night to feed, and return during the day, while
others appear to remain close to the FAD at night and
forage during the day.

In either case it is apparent that the fish are able to find
their way to and from the FAD when they wish. Although
fish may spend days or weeks associated with a FAD in
this way, other urges eventually cause them to move on
and be replaced by new arrivals.

5
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CHAPTER 1: FAD programme basics

AGGREGATION

There is no evidence to suggest that FADs increase the
overall number of tuna in a given area of ocean.
Rather, they gather fish from a large area to a smaller
one and so make them easier to find and catch. FADs
allow fishermen to concentrate their fishing effort in
an area where the fish are themselves concentrated. As
a result, overall catches and catch rates around FADs
tend to be higher than in open-water fishing.

FAD FISHING METHODS

FADs aggregate different fish at different depths.
Small tunas are usually found schooling near the
surface. Larger yellowfin, bigeye and albacore tunas
generally gather near FADs at depths between 50 m
and 300 m, athough they can also be found closer to
the surface at times, especially at night. Other fish
species, including rainbow runner, mahi-mahi, sharks
and billfish are also commonly attracted to FADs.

There are several fishing methods that are particularly suited to use around FADSs.

Trolling

Surface and sub-surface trolling with feathers, plastic
lures or natural bait is a common and simple method

IERL N
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for FAD fishing. The gear is inexpensive and can be
fished from a small boat.

Pole-and-linefishing

Pole-and-line fishing is a surface fishing method used
by both artisanal and industrial-scale fishing vessels.
Unbaited, barbless hooks tied on a fixed length of line
attached to a fishing pole are jigged in an actively
feeding surface school of yellowfin or skipjack tuna
In the industrial version of this method, as well asin
certain small-scale pole-and-line fisheries, the fish are
encouraged to bite by bringing them into a feeding
frenzy using live bait cast into the water from the
fishing boat.

6
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Trapping

Fish traps are a traditional fishing gear that can
sometimes be used effectively near FADs, especially
shallow-water FADs, to capture small pelagic fish. In
some cases, live fish in the traps may attract other fish
to the FAD. Aswell asameans of capturing small fish
for food, fish traps are a good way to catch bait for
other fishing methods, such as vertical longlining.
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Vertical longlining

Vertical longlining (in this case, using a sea anchor or
parachute) is another mid-water FAD fishing
technique which enables a small-boat fisherman to
simultaneously fish a range of depths. A weighted

Drop-stone handlining

This is a fishing method that targets the larger, deep-
swimming tunas. The drop-stone technique has long
been used in the Pacific region to fish known areas of
tuna aggregations, often called “tuna holes', and has
proved to be an effective FAD fishing technique.
Chopped bait is wrapped in a leaf or cloth, along with
the baited hook, and a stone for weight. A dlip knot is
then tied around the package with the mainline. When
the package of bait and the baited hook reach the
target depth, the mainline is jerked to release the knot,
the stone falls free and a cloud of bait and the hook
drift free in the current at a depth where they are likely
to be taken by large yellowfin or other tuna.

Ring-netting and purse-seining

Ring-netting is a FAD fishing method commonly used
in the Philippines. Schools of bait-fish or smaller
pelagic species aggregated around a FAD are drawn to
the fishing-boat by the use of lights. A ring-net is set
around the school and drawn in under the fish. The
same technique is carried out on a larger scale by
purse-seiners, which may take many tons of tunain a
single set.

Others

Many other fishing methods can also be productively
used around FADs. These include a range of commer-
cial and sport-fishing techniques, including deep-

mainline is rigged every few metres with short branch
lines carrying baited hooks. The mainline can be
fished from a boat or set to drift near a FAD, supported
by surface floats.

Mainline

Quick-
release

Cloth or leaf
knot

trolling, ika shibi fishing, jigging, spin-casting and
even spear-fishing.

7
Planning FAD programmes




7))
Q
T
LL
O
"
-
i
L
pd
L
o0
—
xS
=
pa
Ll
-
@)
a

@)

Z

O

—

:

CHAPTER 1: FAD programme basics

WHY DEPLOY FADS?

FADs have been deployed by fisheries managers,
industrial fishing companies, fishermen’s associations,
coastal communities and even by individua fishermen
throughout the Pacific and elsewhere in the belief that
they will benefit fisheries. The types of benefits that
might be expected would include some or al of the
following.

Increasing fisheries production

Ensuring the sustainability of subsistence fisheries and
maintaining an adequate supply of affordable dietary
protein are primary objectives for most Pecific Island
countries and territories and for other developing na
tions. FADs can play an important part in achieving
these objectives by significantly increasing sustainable
fish production.

In most Pacific Island countries and territories there are
few opportunities for income generation apart from
agriculture and fisheries. In areas where there is a lack
of arable land and the population is increasing, fisheries
may present the only avenue for development. FADs
can be effective fisheries enhancement tools because
they can improve catch rates, improve the stability of
landings of much-needed protein and increase the
incomes of artisanal fishermen.

FAD programmes may also be implemented in order to
increase the production and efficiency of an existing
commercia pelagic fishery. FADs can make it possible
for fishermen to produce good catches more consistent-
ly, an important factor in developing markets.

FADs can create economic opportunities for people
without access to arable land. In many devel oping coun-
tries rural residents are migrating to urban areas. It is
often difficult for these people to find employment and
they have no land to work. New fishing opportunities
can provide them with a source of subsistence food and
income (see ' Displaced peoples’, below).

Reducing pressure on reef resources

In many coastal areas, growing populations and the
need to increase fisheries production have led to over-
fishing of inshore and reef resources. At the same time,
tuna resources generally remain under-exploited and
provide an opportunity to increase fisheries production.
If fishermen who normally fish inshore are able to catch
more fish and earn better incomes by changing to FAD-
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based tuna fishing, the fishing pressure on inshore
resources will be reduced.

Importsand exports

Hotels, resorts and local wholesalers often import fish
that could be replaced by fresh local catches if regular
supplies were available. FADs should improve the relia
bility of the local fresh fish supply and could lead to a
reduction in imports.

In addition, one of the most lucrative additional benefits
from FAD deployment programmes can be the export of
high-quality fish to other countries where higher prices
can be obtained.

Sportsfishing

The amount of money sport-fishermen are prepared to
spend to catch ‘the big one’ is not to be underestimated.
In Hawaii it has been estimated that sport-fishermen
spend a total of about US$40,000 for every marlin
caught in international game-fishing tournaments. FADs
are known to attract marlin and other sport fish such as
tunas, wahoo, mahi mahi and sharks.

Displaced peoples

Daugo Isand off Port Moresby in Papua New
Guinea (PNG) is home to a migrant community
from Hula in the Central Province. The com-
munity has no access to land on the mainland
and Daugo Island itself is not well-suited to
agricultural production. The major economic
activity is fishing, but some local reef stocks
appear to be overfished and nearby reefs have
suffered through destructive fishing practices.
At the same time, the proximity of Port
Moresby's large urban population provides a
strong market for fresh fish.

In response to a request from the PNG
Department of Fisheries and Marine
Resources, SPC undertook a trial FAD deploy-
ment for the island's fishermen.Within the first
three months of deployment, partial monitoring
of catches at the FAD showed that 3.6 tonnes of
tuna had been caught by a handful of Daugo
Island fishermen. This fish was sold in Port
Moresby for US$6,600. The fishermen’s catch
rate around the FAD was double that previously
recorded for open-water fishing.
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Tourists who are avid sport-fishermen may spend
US$500 or more per day on a boat charter. The probabil-
ity of catching afish will be improved by the presence of
FADs. It may therefore be possible to persuade fishing
clubs or resorts to deploy FADs, or contribute to their
costs, depending on how much use they make of them.

Commercial development

Increased fish catches resulting from the deployment of
FADs can lead to the development of small-scale secon-
dary enterprises which produce value-added products,
such as smoked or dried tuna for local consumption or
export. Such activities create employment opportunities
for people other than those directly involved in catching
fish, particularly women. This may be an option for
communities which can produce an oversupply of fresh
fish but are unable to access other markets (see ‘Value-
added products’, below).

Value-added products

Products such as tuna jerky offer new market-
ing opportunities for countries that may be able
to land greater quantities of fish but that do not
have good on-shore facilities for fresh or frozen
fish storage and marketing. If large quantities
of fish are flooding the local market—as may
happen when a FAD programme gets up and
running—drying to produce jerky or other pro-
ductsisa good option.

Both yellowfin and skipjack tuna can be used to
produce tuna jerky, which is made from strips
or pieces of tuna steeped in a salty marinade for
several hours, and then dried in thesun or in a
dryer. It takes about 5 kg of fresh fish to pro-
duce 1 kg of tuna jerky, which, once dried, can
be safely stored for months. By using more
sophisticated drying techniques and packaging
equipment, high-quality, attractively-packaged
tuna jerky can be produced for export.

SPC has been providing technical advice and
assistance to tuna jerky procesing operations
now under way in at least three Pacific |sand
countries and territories, and has assisted with
the deployment of FADs in Tokelau to supply the
jerky processing plant with consistent catches.

Fuel consumption

Without FADs, tuna fishermen must search offshore for
schools of surface fish or for the seabirds that indicate
the presence of fish schools. Searching for fish general-
ly takes up alot of time and consumes large amounts of
fuel. FADs focus fishing effort. Fishermen can proceed
directly to and from the FAD to fish. No search time is
required, much less fuel is consumed and more time is
spent fishing. Reduced fuel consumption means lower
expenses for the fishermen.

FADs do not guarantee fuel savings, however. Depend-
ing on FAD placement and the fishing strategy in use,
FADs can actually lead to increases in fuel consump-
tion. For example, in Hawaii, where a large number of
FADs have been deployed, sport-fishermen usually
head directly to a FAD to troll. If they do not catch fish
at thefirst FAD, they will go at full throttle to another. If
this FAD is no good, they will go on to another, until
they have visited several FADs. They may or may not
eventually make the catch they want, but will certainly
have used up alot of fuel in the process.

Safety at sea

FADs attract fish, and therefore attract fishermen. One
aspect of FAD deployments which is generally over-
looked is that they increase the safety of fishermen ope-
rating perhaps 10 or 15 miles offshore. Despite public
education campaigns and frequent cases of small boats
being lost at sea, many small-scale fishermen in the
Pacific Islands do not have back-up engines or carry
even basic safety equipment such as life-jackets or
flares extra fresh water and food. If problems develop at
a FAD, there is more chance that other fishermen oper-
ating in the area can assist the vessel in distress. Failing
this, a small-boat search-and-rescue operation will have
a head dtart if it is known that the lost boat was fishing
at the location of the FAD.

Problems

This section has described some of the benefits that
FADs can bring. These benefits are not always assured,
however. Unexpected results, arising mostly from poor
research and planning, can see the resources devoted to
a FAD programme wasted. The next section introduces
theidea of FAD programme planning.

9
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CHAPTER 1: FAD programme basics

WHY PLAN?

The effects that FAD deployments have on a fishery
will vary from place to place, and perhaps, over time
in the same place. Some surprises can result, including
unpleasant ones. The potential for FADs to provide the
benefits expected of them may be reduced unless a
careful assessment of their possible impact is made.

How FADs can go wrong

Several FADs were deployed in a Pacific nation
in the hope of increasing fisheries production
and efficiency. The FADs proved to be very
effective and extremely popular with fishermen.

As more fishermen came to use the FADSs, the
Fisheries Department introduced the fishermen
to the technique of vertical longline fishing for
tuna. This also proved very successful, with
many fishermen re-fitting their boats, building
small hand-operated longline drums and buying
other equipment. Many people who had not pre-
viously been fishermen realised they could now
make good catches quite easily, and entered the
fishery by investing in boats and gear.

Before long, however, the increase in landings
of fish led to a drop in fish prices at the market.
This caused a good deal of discontent among
those older fishermen who had been successful
before the FADS were deployed. However, the
fishermen making significantly increased
catches—the majority—were happy enough
with their overall boost in income.

A local fish-buyer soon stepped in and started to
export the larger FAD-caught tuna, because he
had heard that they were worth a good deal
more on the overseas auction market than they
were locally. He offered the fishermen better
prices for their fish than they could get on the
local market.

However, the fishermen’s fish-handling prac-
tices, which were acceptable to the local market,
were not good enough to produce the high qua-
lity needed for the export market. As a result,
the fish-buyer found that a lot of his export fish
was only getting low prices and he was unable
to obtain a regular supply of high-quality fish.

Because the local buyer could not get the good
export prices he had expected , he could no long-
er pay better prices to fishermen. Some angry
fishermen refused to sl their fish to him and
sold their catch at thelocal market, even though
pricesthere were lower.

10
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‘How FADs can go wrong' (below) gives an account
of a FAD programme that did not deliver the benefits
expected, even though the FADs worked. This
example shows the need to plan FAD use carefully and
illustrates some of the classic problems encountered
by FAD managers.

Some of the older fishermen wanted to reduce
the quantity of fish being supplied to the mar-
ket, thinking that this would drive the market
price back to pre-FAD levels. These fishermen,
who had been operating successfully before

the FAD programme began, were confident
that they would be able to take good catches
without FADS, and cut away 6 of them, leav-
ing only two FADs in operation.

Many of the other fishermen, however, were
now dependent on the FADs for maintaining
their catch levels,and incomes, and wanted
more FADs deployed as soon as possible.
Unfortunately, the Fisheries Department had
spent all the FAD budget on the initial deploy-
ments, and needed to find additional funds for
replacements.

This time, however, they were unable to obtain
the funds because of the problems created as a
result of the first round of FAD deployments.
There was virtually no documented evidence to
show that the FADs had provided benefits for
most fishermen—even though they had—and
these fishermen’s incomes then began to suffer
when the Fisheries Department was unable to
deploy new FADs.
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Many of the problems described in "How FADs can go
wrong' could have been avoided with proper planning.
In particular, the programme planners should have:

* looked a trends in supply and demand, and anticipated
that increased supply might mean decreased prices. They
could then have considered the balance of benefits, weigh-
ing up the availability of more fish at lower prices to the
general population, and the increasing numbers of suc-
cessful fishermen, againg the decline in income for exis-
ting successful fishermen;

* looked at quality requirements in export markets be-
fore encouraging the local fish buyer to try export ship-
ments. They should have planned to provide training in
export fish handling for fishermen;

* held some stand-by FAD units in reserve to cover
losses;

* gathered information on the productivity of the FADs
to use in support of their application for more FAD
funds.

WHAT ISA FAD PROGRAMME?

The term FAD programme implies an organised
approach to deciding what the deployment of one or
several FADs should achieve. Implementing a FAD pro-
gramme means setting realistic, achievable goals, and
then taking the steps necessary to see that these objec-
tives are met.

As we have seen, FADs can have a dramatic impact on
a fishery. Increased fisheries production is the most
obvious and usual desired outcome and is almost
always the reason for considering the deployment of
FADs in the first place. However, the flow-on
effects—both positive and negative—that result from
the deployments will be the real measure of a FAD
programme’s Success.

Success in realising the benefits that FADs can offer,
and in dealing with problems that might arise, will large-
ly depend on a close understanding of local fisheries by
FAD programme planners, a clear idea of what the FAD
deployments are intended to achieve, and careful plan-
ning. In this way some control of the effects of FAD
deployment can be exercised.

This collection of factors congtitutes a FAD programme.

INFORMATION NEEDS

In order to plan, FAD programme planners need various
kindsof information including:

¢ basic statistics relating to the make-up of the local
fishing fleet, including vessel types, humbers, capabil-
ities, and areas of operation;

» knowledge of the fishing techniques and gear in use,
and the costs and returns involved in existing local
fishing efforts;

* an understanding of local market systems and oppor-
tunities, including the level of demand for fresh fish in
urban and rural areas, existing distribution systems, and
levels of imports and exports;

* data on whether inshore marine resources are localy
over-exploited or depleted, and, if so, to what degree
and in what aress,

« information on local pelagic fish resources, including
abundance and seasondlity;

* an assessment of the risks to safety that fishermen are
currently facing.

Familiarity with at least some of this basic information
isthefirst step in successful FAD programme planning.

RESOURCE NEEDS

As well as the presence of sites that are physically sui-
table for FAD deployment, certain basic resources are
needed to implement a successful FAD programme.
These include:

« sufficiently skilled manpower;

« slitable survey and deployment vessdls and equipment;

« fundsfor sesbed survey, FAD materids and deployment;

« funds for maintenance and monitoring.

With the information and resources described above, it
should be possible to develop and put in place a proper-
ly planned and executed FAD programme that will

bring maximum benefits to the maximum number of
people while avoiding costly mistakes.

1
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CHAPTER 2

PLANNING FAD PROGRAMMES

UNDERSTANDING EXISTING FISHERIES
FADS AND PEOPLE
MARKETING FAD CATCHES

o0 w »

SELECTING FAD SITES

This chapter will ook at some of the things it isimportant to consider in order
to decide whether FADs should be deployed at all, and, if so, how many should
be set, and where. The chapter begins with ideas about collecting information
concerning local fisheries and assessing the need for FADs. It goes on to
discuss marketing considerations and FAD site selection, and concludes with a
site selection checklist.
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CHAPTER 2: Planning FAD programmes

EFFECTSOF FADSON LOCAL FISHERIES

FADs may be deployed for a variety of reasons. Irre-
spective of what these might be, however, the FADs will
affect already-existing fisheries. The effects will vary
from placeto place, but the things that might be expected
to changeinclude:

« fishing gears, methods, strategies and patterns,
« the volume and composition of fish landings;
« fishing pressure on aready existing resources;

« the performance of different fishermen relative to each
other (alikely source of conflict);

« demand for ice, bait and fishing gear.

To understand these changes, whether they are positive or
negative, and how they should be deslt with or accounted
for, it is essentia to have a good understanding of the
nature and status of the exigting fisheriesin the area. This
means gathering information from all available sources—
locdl fishery statistics, import-export data, trade statistics,
the national census, rurd agricultura surveys, dietary sur-
veys and, of course, anecdotal information. There are
numerous types of data available that are useful in FAD
programme planning, and some can be obtained at little
cost in terms of money or effort.

The following paragraphs give some examples of
changes or trends in existing fisheries that should be
considered, since they may influence the find form of a
FAD programme.

LOCAL FISHERY CHARACTERISTICS

Catchrates

Increases in human populations or the need to fish for
cash income aswell asfor food will increase fishing pres-
sure on marine resources. When inshore areas start to
become more heavily exploited, fishermen have to spend
longer periods of time at seato catch the same quantity of
fish.

Sometimes, although total catches are similar to what
they were in the past, there may be more boats operating.
Each fisherman may be catching less, and earning less,
than previoudly. FAD deployment may be away of main-
taining or increasing individual fishermen's earnings.

Production

Declining inshore fisheries production is one of the rea
sons why FAD deployments might be thought useful.
Before using this as ajudtification for a FAD programme,
it isimportant to try to verify whether, in fact, production
realy is declining, and if so, to what extent (see *Fiji fish
sdes beow).

Fiji fish sales
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This graph shows total fish sales (mostly inshore species) in Fiji's Central Division, where the capital of
Suva is located, from 1985 to 1993. The data show that fish sales have fallen by at least one third over the
last eight years. Although in this particular case the decline is probably attributable to a real fall in
landings, other factors that may affect fish sales figures include changing consumer preferences or

altered fish distribution and marketing systems.
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Species composition
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The figure above shows sales of three categories of fish from 1986 to 1993 in Fiji’'s Central Division. The
sales of top-level reef predators (snappers and groupers) and second-level reef predators (emperors) have

declined by almost 60 per cent. The gill-net fishery for estuarine fish also shows a declinein sales.

Incomes

If FADs are to prove effective, they must offer reason-
able returns compared with reef fishing. While it isreas-
onable to expect that FADs will increase the productiv-
ity of troll fisheries, it is necessary to estimate how
much the FADs will have to produce to give arevenue
per hour as good as, or better than, the revenue that can
be earned from reef fishing.

Changesin gears

If catches of the preferred (and more valuable) fish spe-
cies decline, fishermen may change their fishing gear
and tactics to target different types of fish. For
example, gill-netting may be replacing handlining, and
this should be reflected by increased proportions of
gill-net caught speciesin the landings statistics.

Small fish

An important indication of increasing exploitation
within any fishery is a reduction in the size of the fish
landed. If a high proportion of the catch is made up of
sexualy immature fish, this may mean that the fish are
being caught before they can reproduce, and may be an
indication of future problems.

Changesin species composition

The way a reef fishery changes in response to fishing
pressure often depends on the types of fishing gear used.

When reefs are heavily fished with handlines, the first
fish to disappear are generally the large and aggressive
predators, such as the snappers and groupers. There are
fewer of these large fish in a given area of reef than of
herbivores such as parrotfish. With consistent fishing
pressure, the local fish population can be substantially
reduced.

If the fishermen mainly use gill-nets or spears, the pro-
portions of other types of fish may decrease. For
example, parrotfish are vulnerable to spear fishing at
night and may decline in the face of an active spear-
fishery (see ‘ Species composition’, above).

Travelling further

More fishing effort may mean more money spent on
fuel. An examination of patterns of local fishing activi-
ty may show that fishermen are now having to fish fur-
ther from home than previoudly. This will increase their
fuel costs; their incomes will be further reduced and
they will need to catch more fish to pay for the extra
expenses.

Changing lifestyles

A decline in fresh fish sales does not adways indicate a
decline in fish stocks. People’s diets are changing, parti-
cularly with increasing urbanisation, and products such
as tinned fish may be less expensive and more conve-
nient than fresh fish. Market information may indicate
what the consumers want and what they are buying.

15
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CHAPTER 2: Planning FAD programmes

TALKING TO FISHERMEN

One of thefirst stepsin planning any FAD programme is
to seek the views and ideas of the people who are
supposed to benefit from it. By using basic extension
and communication techniques, it should be possible to
establish a two-way flow of information that helps the
fishing community or industry as well as the FAD
programme planners.

Pre-deployment survey

Information from fishermen is critical for assessing
whether FADs are wanted and needed. A good deal of
information on existing fisheries may aso be available
from this source. If fishery statistics are sparse, talking
with fishermen and fish-dealers may be the only option
for information-gathering.

Fishermen's views can be surveyed through the use of
simple questionnaires (see ‘ Sample survey questions
opposite) that can be used as a basis for interviews with
fishermen. Questionnaires should be designed to provide
basic information about the current organisation and
status of fisheries, and to indicate any problems faced by
fishermen. A survey can aso help detect the likelihood
of conflicts between fishermen from different
communities, fisheries or aress.

Will the FADs be used?

Before initiating a FAD programme, it is critical to
understand the fishermen’s attitudes and make sure the
FADs are likely to be used. Although inshore fishery
landings and catch rates may be declining, this may be
offset by increasing prices. Fishermen may not need to
fish offshore around FADs to make a good income, or
they may not be used to fishing outside the reef. Fur-
thermore, they may be reluctant to invest in different
fishing gear or to change the way they are used to
fishing.

Customary fishing rights

Are there any traditional management systems that
should be considered? What are the traditional laws or
practices concerning customary ownership of fishing
grounds? Does customary ownership extend past the reef
edge and into open water? Are there restrictions on
accessto fishing grounds? If customary boundaries exist,
consideration might be given to deploying FADs far
enough out to seato be outside customary boundaries.
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Sample survey questions

e Datef placel time

* Name of interviewer/ fisherman/ boat

« How many years have you been
afisherman?

* How many days do you go fishing
each week?

e What work do you do when you are

not fishing?

Do you own your own boat?

Boat type/ length/ power/ fuel consumption

How many crew usually fish on your boat?

What are the main areasyou fish?

Are any of these areas under customary

ownership?

What fishing gear do you use?

* What types of fish do you catch?

e How much fish do you usually catch
(by numbersor by weight)?

e Doyou sdl or trade part of your catch?
How much? Where?

* Do you have any problems selling
your fish?

» Haveyou noticed any changein your
catch sinceyou started fishing?
In the last five years?

« Have you changed your fishing
groundsfor any reason?

*  What isthe best fishing season?
Are there some times of the year you
don’t fish? Why?

Incomes and earnings

Obtaining information on the average catch per year or
average earnings from fishing per year is important, but
fishermen may be reluctant to give this information for
fear of it being used for tax purposes. Obtaining these
data will thus depend on the relationship between
extension agents and fishermen, as well as on the
fishermen’s being convinced that the data will be used
for their benefit.

The collection of catch-and-effort information from
fishermen can allow the fishermen’s average incomes to
be calculated. It is useful to compare the incomes of
fishermen using different gear types or fishing in
different areas (inshore versus offshore, for example).
Comparing fishermen’s incomes with other types of
employment allows the significance of fishing to a
community’s well-being to be assessed. If fishing is a
minor activity in comparison to agriculture, then,
athough fishermen may ask for FADs, they may not
make much use of them when they are deployed.
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FISHERMEN'S PARTICIPATION
IN FAD PROGRAMMES

It isimportant to consider the effect a FAD will have on
the communities in the area where it will be deployed.
Conflict between user groups, as well as vandalism, have
accounted for the loss of many FADs.

FADs as community property

Fishermen may become quite possessive about FADSs,
even when they have not contributed to the cost of the
FADs or even helped look after them. In some countries,
though, fishermen or fishing associations have been
encouraged by the Government to contribute towards the
cost of FADs.The fishermen thus have afinancial stakein
the programme, and a greater sense of responsibility for
thewelfare of the FADs (see‘ FAD cogt-sharing’, below).

FAD programme planners should try to involve the
fishing community at al stages of the FAD programme,
to create a sense of FAD guardianship. Consultation at
the planning stages in regard to siting is important. Some
fishermen might be invited to help construct the FAD
and be taken out during deployment. Thisis aso a good
way of making the FAD’s position known to a fishing
community.

After the FAD has been deployed, the fishermen should
be encouraged to participate in its maintenance. They
can be provided with old ropes or nets to replace the
aggregators, and asked to inspect the FAD raft each time
they are out and to report any damage or wear. The
importance of recovering FAD rafts that may break loose
should be pointed out to fishermen, not only for the
value of the raft, but because retrieving the broken
mooring line may give valuable information about the
cause of loss.

Conflicts

Conflict between different types of users of a FAD is
common and amost unavoidable. Full-time fishermen
can be possessive about ‘their’ FADs, and resent part-
time and recreational fishermen, especialy those who
illicitly sell their catch, using them. Conflict dso arises
between fishermen using different gear types, between
artisanal and industrial fishermen, or because of
overcrowding around the FAD, especiadly at weekends
in areas where there isalarge recreationa fishery.

Conflicts can, however, be minimised by siting FADs
where different users are unlikely to interfere with each
other’s fishing, or through awareness and education

programmes. Banning some fishermen or fishing
methods from a FAD is not usualy aredlistic option, but
through communication fishermen can be encouraged to
reach agreements on (for instance) when certain methods
can be used at the FADs or what restrictions (such as a
ban on tying boats to the FAD raft) should apply.

Vandalism

FADs have been cut away or damaged for reasons based
on conflict (for example, fishermen stealing or smashing
FAD marker lights so that other fishermen cannot find
the FAD before daylight), or simply because fishermen
or passing vessdls steal floats, chain or mooring line for
their own use. Deliberate damage to FADs can be
avoided by the use of strong materials such as chains and
cables, rather than rope, for the upper mooring. This
increases costs substantially, and in any case will not
deter a redlly determined vandal. Making communities
aware of the benefits that FADs can offer and
establishing a sense of community stewardship over
FADs s probably a more useful approach.

RIS

FAD cost-sharing

In the Maldive Islands, in the Indian Ocean,
fishermen pay for 50 per cent of the cost of
FADs. The Government also contributes 50 per
cent, to give the poorer fishermen access. Most
fishing effort at these FADs involves small-
scale pole-and-line vessels and there are no
reports of conflict between fishermen.

In the Philippines, FADs (or Payaos) are built
using local materials and deployed by local
fishermen, fishing companies, or both. In some
cases pole-and-line fishing companies and
local artisanal fishermen have worked together
to deploy and maintain the FADs. The
fishermen guard the FADs from poaching and
report back to the company when there are
large schools of tuna around them. They
monitor the FAD to give the company early
warning of the need for maintenance.
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CHAPTER 2: Planning FAD programmes

One of the most important considerations when imple-
menting a FAD programme is whether or not fisher-
men will be able to sell or dispose of their fish.

If the objective of the FAD programme is to increase
the availability of fresh fish for subsistence consump-
tion in rura areas, most of the fish will be distributed
on anon-commercial basis, through communal sharing
or barter.

If, however, the FADs are principally intended to
increase economic opportunities for local residents, an
understanding of the marketing possibilities is more
important. The existence of fish marketing opportuni-
ties is one of the key factors to be taken into account
when deciding whether FADs are worth deploying, or
when selecting FAD sites.

There are three levels of marketing to consider: local,
national and export.

LOCAL MARKETING

In most situations, this is the preferred market for fish
caught around FADSs, and the easiest to access.
Fishermen will not have to organise the transport of
their fish to distant market sites.

It may be difficult to assess the potential of markets,
whether they be rural or urban, to absorb additional
guantities of fish. To help understand the likely
demand, as much sales information as possible should
be gathered from fishermen and fish-dealers. Do they
have any problems selling their fish or does the price
drop when there is an excess of fish? Are there some
seasons or days of the week when they get better, or
worse, pricesfor their fish?

There are usually local preferences for certain species
of fish. In some nations where tuna catches are small,
people are not familiar with them and they fetch lower
prices than inshore or reef fish species, while in other
countries the opposite is the case. If reef fish are the
favoured types, it may be that an influx of lower-pric-
ed tunas will open up a new market, catering for those
who cannot afford to buy reef fish on a regular basis.
Depending on catch rates, the high volume of tunas
caught around a FAD may offset the lower price for
the fishermen.

Reef fishermen may spend one or more nights at sea
before landing their catch. Some may hold their fish at
home and bring the fish to market at the weekend so
that they can sell it at a higher price.

In the case of a FAD-based fishery, however, fish are
usually landed once or twice a day. The fact that fish
are available every day from FADs may create new
markets (see ‘Meeting local demand’, below).
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Helping to develop fish-market sites and marketing
opportunities is a practical way in which a Fisheries
Department can promote fish sales. Sometimes the
provision of only very basic facilities, for example a
concrete slab, some shade, water supply and perhaps
some concrete benches, will get things moving.

Meeting local demand

The primary fish market in Suva, the capital of
Fiji, is at Nubukalau Creek. The market
attracts fishermen from many surrounding
areas as well as fish-dealers who import fish
from outlying islands. Sales information from
local markets indicated that Saturday is by far
the most important day in terms of quantity of
fish sold.

The development of a FAD fishery off Suva led
to larger quantities of fish being available
throughout the week. The following figure
shows the pattern of landings of the two
fisheriesat Nubukalau Creek.

30
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Reef fish
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Day of week

The data show that, for at least three days of the
week, the FAD fishery contributes a significant
guantity of fish to the overall total. It isonly on
Fridays and Saturdays that reef-fish dominate
the market.

The FAD fishermen do not generally have a
problem selling their fish, except perhaps on
Saturdays. This suggests that there was an
unfulfilled demand for fresh fish during the
week, and that it has been met by the FAD
fishermen.
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Fisheries Departments are aso in a good position to
make fishermen aware of marketing options; they can
assist fishermen to make contact with the markets and
deal with them in a businesslike way. Access to ingtitu-
tional markets, such as schools and hospitals, and com-
mercial markets, such as hotels and restaurants, could
be made easier with the help of fisheries authorities.
However, government agents should take care not to
become too involved in day-to-day business operations.
Attempts to influence markets too much on the fisher-
men’s behalf can easily lead to dissatisfaction on all
Sdes.

NATIONAL MARKETING

In some situations it may not be possible to market
increased production from FADs locally and catches
will need to be transported to other markets. It isimpor-
tant to look at the costs and practicalities of reaching
such markets, to assess whether they can absorb increas-
ed catches from FADs.

How difficult will it be to transport fish from landing
sites to markets? Is it possible to transport the fish and
maintain the quality demanded by the buyers? The avail-
ability of reliable transport systems, whether by road,
Seq, or air, is crucia. What is the likelihood that trans-
port links may be disrupted by bad weather, for
example?

Are there any ice-machines or freezers in the area? Are
there any fishermen or fish-dealers who are transporting
fish to other markets at the moment? Where existing
transport and marketing networks have been devel oped,
the experience of those involved should be used. They
may well be able to expand their current operations to
include FAD-caught fish.

A particular attraction of establishing markets in urban
centres, rather than attempting to increase local sales, is
the higher prices generaly available for fresh fish. The
demand is also likely to be greater, because of the
concentration of population. However it is also import-
ant to consider any negative effects of increased com-
petition from FAD-caught fish on these markets.

EXPORT MARKETING

FADs may open up a fishery for large tunas. There
may be export marketing possihilities for these poten-
tially valuable fish if handling facilities and transport
to overseas markets are adequate to get the fish (see
‘Export markets', opposite).

It should, however, be understood that export markets
always demand very high standards of catch handling,
to ensure that the fish comply with the often strict
hygiene requirements of the importing country, and that
the quality satisfies the demands of sophisticated cust-
omers. It is therefore essential for the handling stand-
ards needed for export fish to be clearly understood by
the fishermen. Fisheries Departments can help ensure
that thisis the case by organising fish handling and qual-
ity workshops for fishermen and fish traders.

Successful export marketing also depends on a regular
supply of fish to overseas buyers. If fish exports are
already taking place, adding FAD-caught fish to the
existing operation is a simple step. However, if there is
no existing export operation, problems of supply from
the FADs are likely during periods of bad weather or
outside the main tuna season. Reliable transportation
from the landing site to the export packing site and then
overseas may also be difficult to organise in isolated
areas with limited infrastructure.

It should therefore be accepted that, in some areas
where FADs are deployed, export marketing of fish will
never be feasible without very costly infrastructure
devel opment.

Export markets

Two FADs placed off Suva in Fiji are very suc-
cessful at aggregating large, deep-swimming
tunas. Five fishing crews use the FADs regular-
ly, fishing out of Yamaha fibreglass skiffs. The
fishermen became skilled at catching and land-
ing tunasweighing more than 80 kg.

Although local restaurants purchased some of
these fish, in general they were too large for the
local market. The fishermen approached a local
company which exported large tunas for the
sashimi market in Japan. The company deman-
ded high standards of fish quality, so the fisher-
men began to take ice out to sea with them,
something they had not done up to that point.

The returns were well worth the effort. In the
local market, yellowfin tuna sell for about
US$2.00 per kg. The export company buys the
large yellowfin for US$5.00 per kg, and in three
months bought over US$20,000 worth of fish
from the local fishermen. In addition, the qual-
ity of fish on the local market began to improve
as the fishermen began to use ice as a matter of
routine.
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CHAPTER 2: Planning FAD programmes

An integral part of a well-designed FAD programme is
the right choice of location for the FADs. There are a
number of important characteristics that need to be
taken into account if asiteisto function well.

PHYSICAL FACTORS
Sea floor

Is the bottom flat or gently doping, or isit so steep that
the anchor may drag into deeper water when the wind
or current is strong? Is the bottom free of trenches and
pinnacles on which the mooring rope might abrade?
The best FAD site is a flat sea-floor area at least one
kilometre square. Sites should be thoroughly surveyed
in advance to ensure the suitability of the bottom.

Depth

Mooring ropes are the most expensive part of aFAD, so
the deeper the FAD is set, the more it will cost. Pacific
Island countries are surrounded by deep ocean with
steep bottom contours and little or no continental shelf.
As aresult, most FADs in the Pacific region are set in
deep water, at depths between 750 m and 1500 m.

Because of the cost factor, there is little point in
deploying in greater depths unless there are some spe-
cial reasons for doing so. Savings can sometimes be
made by setting close inshore, but as a rule FADs
deployed less than two miles from the coast or the bar-
rier reef tend to be less effective than those moored fur-
ther offshore.

Currents

If currents often exceed two knots, the FAD raft may be
submerged by the drag of the current, the anchor may
shift, or the continued strain on the mooring line may
cause something to break.

Strong currents will aso make fishing more difficult for
the fishermen. Information on currents should be sought
from marine charts, ports and marine authorities, and
the fishermen themselves.

Windsand storms

Winds above 15 knots may prevent fishermen from
using FADs, so a FAD in an exposed site may not yield
good landings even if fish are abundant around it.
Where possible, FADs should be set off lee shores to
provide sheltered fishing conditions. If there are season-
al wind shifts, FADs should be deployed in such a way
that fishermen can access at least one FAD throughout
the year.

There are no ‘cyclone-proof’ FADs, but knowledge of
the frequency and severity of storms may help in esti-
mating FAD longevity and annual replacement costs.
FADs are best deployed at the end of the storm season
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so that they will give afull calm-season’s fishing before
therisk of destruction by another cyclone arises.

FAD spacing

Research indicates that FADs have a range of influence
of several miles. Tuna can travel for a distance of at
least four miles from a FAD and then return directly to
it. This suggests that spacing two FADs within about ten
miles of each other is likely to result in fish moving
from one FAD to the other, thus reducing the aggrega
ting effect of each. It is therefore usual practice to try to
set FADs at least ten miles apart, although there are
many situations where thisis not possible—for instance
when the physical characteristics of the target area, such
as nearby shipping lanes or alack of shelf areg, limit the
available space. In some cases, however, even closely-
spaced FADs have been highly effective, and the fact
that there are more FADs in a given fishing area may
minimise conflicts by creating more ‘elbow room’ for
fishermen where there are many vessels operating.

OPERATIONAL FACTORS
Tuna abundance

Clearly an areawhere tunais known to be abundant will
be more promising as a FAD site than one where there
is no known history of tuna concentration. As part of
the FAD programme planning process, local fishermen,
industrial fishing vessel operators and marinersin gene-
ral should be consulted on tuna abundance and seasona
lity, and their answers taken into account.

Suitable boats

Under most circumstances, FADs will need to be acces-
sible to small boats, so they will have to be deployed
within a reasonable range of one or more suitable land-
ing Sites. If fishermen have to travel too far to reach the
FAD, the benefits of increased catches may be eaten up
by greater fuel expenses and timelost in traveling.

The local boats need to be checked to ensure that they
are suitable for FAD fishing. Fishermen may have to
spend large sums of money to equip their boats proper-
ly. If the cost of doing this is excessive, or if fishermen
have no access to credit, the site may not be suitable for
aFAD deployment.

Infrastructure

To be able to fish a FAD, fishermen will need a certain
amount of infrastructure support. Basic fishing gear
needs to be available in the area. In addition depending
on the circumstances, on-shore fish handling facilities
such as ice machines, cold stores, and product market-
ing outlets or transport facilities may be needed. It is
important to assess the importance of these to the over-
all FAD programme, and to avoid sites where FADS
will be useless because of lack of infrastructure support.
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HOW MANY FADS?

Apart from budgetary considerations and the physical
characteristics of the area, the level of FAD usage
expected should also be considered when deciding how
many FADs should be deployed. A large nhumber of
FADs deployed for just a few fishermen may result in
the overall FAD programme being uneconomic. On the
other hand, too few FADs deployed in an area with
large numbers of fishermen will inevitably lead to FAD
overcrowding and competition for space. As well asthe
potential for direct conflict, the result may be that catch
rates fall and the benefits of the FADs are reduced.

The number of fishermen likely to use a FAD should be
estimated at the start. Understanding the numbers of
potential users and subsequently the number of FADsto
be deployed is essential when developing a FAD pro-
gramme budget.

Thefollowing are some typical FAD usage levels:

« two FADs off Viti Levu in Fiji were regularly fished
by 4 or 5 fishermen. The maximum number recorded in
one week was 18;

* in the Madive Isands FADs were generaly fished by
8-10 artisanal pole-and-line boats;

* The average number of fishing trips made to FADs in
the Comoros |slands was 10 vessels per day.

If FADs are being set in an areafor the first time, it may
be worth beginning with a tria deployment of a single
FAD. The FAD’s performance and level of use by
fishermen can be monitored, while most of the FAD
programme funds are kept in reserve for additional
deployments or replacements. Since fishermen involved
in anew FAD fishery may have spent money re-fitting
their boats or buying new fishing gear, it is vital for
funds to be set aside so that lost FADs are quickly replac-
ed and programme continuity maintained.

USING A SITE SELECTION CHECKLIST

It is a useful exercise to collate al the available infor-
mation on each site into a common, logica format so
that sites can be compared with each other and those
that look most promising assessed. The sample check-
list opposite shows most of the important characteristics
to be considered, and can be used to refine the site selec-
tion process.

Using a checklist enables those sites that are least suit-
able for FAD deployments to be detected. Prioritisation
of the various criteria listed here will largely depend
upon local circumstances and the objectives of the FAD
programme.

Chapter 4 describes in more detail a smple economic
analysis that can be used to assess how the costs and
benefits of FAD programmes might be affected by fac-
tors such as distance from ports, local market prices or
weather conditions. Such an analysis permits an assess-
ment of the likely economic performance of each site,
which is an important component of site selection in
most cases.

Site selection checklist

¢ |sthe seafloor slope gentle and free
of trenches and pinnacles?

» Isthecurrent lessthan two knots for most
of the time?

e Arethere enough days per year when
thewind isless than 15 knots to make the
FAD worthwhile?

e Can fish from the FAD be sold, transported
to remote markets, processed locally or
otherwise disposed of easily?

e |sthe FAD close enough to be accessible
to the users?

» Arethere enough boatsin the area capable
of fishing on the FAD?

* Arelocal fishermen familiar with
FAD-fishing techniques?

e Will the fishermen use the FADs?

* Will the FAD be overcrowded with
fishermen?

e Istherearisk of conflict between different
user groups or communities?

e Arethere any limitations on who can have
access to the fishing area?

e Will users contribute financially to
FAD costs?

e Will users help maintain and look
after FADs?
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CHAPTER 3

FAD PROGRAMME MONITORING

TYPES OF INFORMATION
INFORMATION-GATHERING METHODS
MARKETING FAD CATCHES

o0 w »

ANALY SING AND INTERPRETING DATA

Expenditure on survey, construction and deployment of FADs can be consider-
able. It istherefore essential to make sure that the investment is worthwhile, and
that any problems or conflicts that may develop are detected and dealt with.

The mgjority of FAD deployments carried out to date have not been adequately
monitored, nor has their economic performance been properly assessed. The
various problems that have devel oped may be minimised or avoided in the future
if information is collected on the effects of FAD deployment. Monitoring should
therefore be an integral part of any FAD programme and the costs of monitoring
should be included in the budget.

Monitoring should not consist only of the collection of fisheries data such as
catch-and-effort statistics and biological observations. It should also include
socio-economic studies of the community or fishery where the FAD programme
is expected to have some impact. This chapter discusses some aspects of the
monitoring process.
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CHAPTER 3: FAD programme monitoring

The purpose of gathering information on a FAD pro-
gramme is to enable the effects of the programme to be
assessed and its benefits measured. To dlow this, arange
of fishery and socio-economic data is needed. Although
the extent to which information can be obtained will be
limited by the financial and human resources available
for data collection, idealy these should include:

» catch-and-effort data, broken down as far as possible
by time, fishing area, fishing gear, fish species and
fishing vessdl or flest;

« economic data and information on fishing vessel opera-
tions;

» market data: fish price and sales volumes, and informa-
tion on market trends;

« socia information, including observations on FAD pro-
gramme effects, FAD use, and the incidence of conflicts
—Or cooperation—among Users.

CATCH-AND-EFFORT DATA

It will never be possible to collect data on every fish
caught by every boat, but the information collection pro-
gramme should be designed to obtain representative
samples so that information for the entire fishery can be
calculated or extrapolated by multiplying up the data
gathered. A representative number of fishing vessels
should be sampled from time to time and the following
data recorded for each fishing trip:

« fishing area. or FAD number;
« fishing methods used;
« time spent using each method;

« total number and weight of each species (and, if pos-
sble, size class) of fish caught by each fishing method.

Gathering this data will allow calculation of the total
daily, weekly, monthly or yearly catch, and seasona or
other variations in this, by any combination of species,
fishing area and/or fishing vessel or fleet. It will aso
provide information on catch per unit of effort, which is
in itself a good indicator of fishing effectiveness, of
changes in the resource itself, and of economic perfor-
mance in the fishery.

In addition, if funds and manpower permit, it is valuable
to measure the individua lengths and weights of repre-
sentative samples of the fish caught. This will allow
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invegtigation of changesin the nature of the fish resource
itself over time, and will be especialy valuable in the
distant future when questions of resource over-exploita
tion may arise.

ECONOMIC DATA

In addition to the catch-and-effort data noted above,
sampling of fishing vessels should aso include gathering
of at least the following minimum set of economic data:

« time of vessel departure and return (so that the length
of the fishing trip can be calculated);

« codts of fuel, bait, ice and other expendable items used
during the trip;

* price received per pound or kg for each different spe-
ciesor grade of fish.

These data will make it possible to monitor the expendi-
ture and income of individua fishing units (fishermen or
fishing vessdl) of the economic performance of the fish-
ery asawhole, and of the way this varies between aress,
among different components of the fleet, and over time.
Comparison of these data with information obtained
before the FADs were deployed makes it possible to
assess of the real economic impact of the FADs.

If resources permit, additional data can be gathered on
the level of expenditure by fishermen on new or improv-
ed fishing gear or vessels, and on the extent to which
loans are being used (and successfully repaid) in the

fishery.

MARKET INFORMATION

Aswell as gathering economic data from fishermen, it is
important to obtain similar information from as wide a
variety of retail and wholesale market outlets as possible.
In addition to local fresh fish retail stores, municipal
markets and roadside outlets, data should be gathered
from exporters, processing companies, and fish traders
who may be transporting substantial volumes of fish
from areato areawithin the country.

Again, financial and manpower resources will limit the
extent to which these can be sampled, but the minimum
data collection should consist of periodic sales volumes
and prices for FAD-caught fish and fish products from a
representative sample of outlets. These data can then be
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multiplied up to provide estimates of economic measures
applicable to the area, the fishery, or the country as a
whole.

This type of information will permit monitoring of price
trends and seasonal or periodic changes that may affect
the economics of fishing around FADs. It will also alow
assessment of the degree to which value is being added
to FAD-caught fish by processors and exporters. Pro-
cessing to produce high-value products, such as tuna
jerky or sashimi-grade, export-quality tuna, can flow on
from the deployment of FADs. Depending on loca cir-
cumstances, this value-added component can be one of
the most important benefits of a FAD programme.

Another potential benefit that can arise from increased
fish production from FADs is import substitution. An
indication as to whether this is happening can be obtain-
ed by gathering fish import data from customs or gov-
ernment statistics departments, or by surveying whole-
sders to find out if they have reduced their orders for
imported fish in response to the increase in local supply.

SOCIAL INFORMATION

Socia information is not as amenable to quantitative
sampling than catch-and-effort and market data. How-
ever, it should be possible to obtain qualitative informa:
tion on the socia impacts of a FAD programme through
communication with FAD users.

FADs may change the way fishermen organise their
time. There is evidence from some fisheries to suggest
that the pattern of a fisherman’s day can be changed for
the better by the use of FADs. Fishermen can target par-
ticular fishing areas and therefore organise their days
around one or two fishing trips to the FAD, rather than
searching open water for fish and having less chance of
making good catches. This may allow them to spend
more time on other economic or subsistence activities
(such as agriculture) or smply to have more leisure or
family time.

One important potential impact is the creation of new
jobs in the capture or marketing of FAD-associated fish.
In particular, fishermen are likely to use family members
to help catch or sell the fish, thus providing employment
for relatives or friends.

Develop in your survey work away of obtaining an idea
of the nature and extent of any effects on the family.
How isthe improved income being used? Are additiona
school-fees being found or is the extra income going
towards better nutrition? Alternatively, are there negative

effects (such asincreased alcohol consumption) that may
run counter to the aims of the programme?

FAD USAGE

If the FADs were deployed to create a new pelagic fish-
ery or enhance an exigting one, an estimate of the num-
bers of commercia fishermen using the FADs should be
made. If the intention of deploying FADs was to reduce
pressure on the reef or lagoon fishery, it isimportant to
find out whether inshore fishermen have switched to
using the FADs. How many recreational fishermen are
making use of them? Information on the numbers and
types of fishermen using the FADs, and the reasons why
they enter and leave the fishery, will dlow planning for
new FAD deployments, and the avoidance of conflicts
between usersif overcrowding appears to be a problem.

Alternatively, if fishermen are not using a FAD as much
as expected, it is important to discover why. The FAD
may not be aggregating good quantities of tunas, in
which case the only redl solution isto look for more pro-
ductive sites. However, the fishermen’'s unfamiliarity
with the fishing techniques used, fear of venturing off-
shore, or insufficient navigation skills to enable them to
locate the FAD can all contribute to under-use. These
factors should be investigated through interviews and
discussion, since they may dictate a need for greater
extension efforts, an improved public awareness pro-
gramme, or training in basic fishing and navigational
skills.

Finaly, it is important to be aware of the *‘main players
in the FAD fishery. There are always one or two fisher-
men who tend to be outspoken. They are often the ones
who initiate conflicts when problems arise. However,
they are aso the people who may be able to organise or
motivate fishermen in a positive way, and turn potential
conflicts into cooperation by putting in place arrange-
ments for FAD sharing or maintenance.
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CHAPTER 3: FAD programme monitoring

The previous section described some of the main types
of information that are needed if a redlistic assessment
of a FAD programme’s effects is to be made. However,
data-gathering is in itself a costly and time-consuming
process, and the extent to which this information can be
obtained will be limited by the financial and human
resources available for data collection. Funds and man-
power will also be key factors when deciding how much
effort to put into the data collection process.

The purpose of this section is not to provide detailed
information on the establishment of data collection sys-
tems, but to underline some of the key factors that
should be considered when data collection is planned,
as it should be, within the framework of a FAD pro-
gramme. SPC Handbook No. 26, Fisheries statistics
training course, provides much more detailed informa:
tion on the establishment and use of fishery statistics
systems than can be given here.

ACTIVE AND PASSIVE DATA COLLECTION

There are two main methods of collecting data, which
arereferred to here as active and passive.

The active collection of information involves visits to
landing sites and marketing outlets to carry out inter-
views, weigh and count fish and gather anecdotd infor-
mation from the fishermen. It is thus a labour-intensive
operation requiring a significant commitment of man-
power and funds.

Passive data collection, on the other hand, relies on
fishermen themselves providing the requested datain a
standardised format, usually through filling in log-
books or pre-printed data forms. This method of obtain-
ing information can be cheaper and less labour-inten-
sive. However, data collectors still need to make regular
visits to landing sites, or to the fishermen involved in
the project to talk to and encourage them, as well as to
collect completed data forms and issue new ones.

Passive systems may be more difficult to develop, and
are probably more appropriate for commercial or indus-
trial fisheries. Fishermen in these situations have a
higher level of organisation (perhaps cooperatives, asso-
ciations or unions) and will be more used to dealing
with fishery officials and completing forms.

Even in artisana fisheries, however, there may be ways
of encouraging fishermen to participate in passive data
collection systems. For instance, fudl and ice subsidies
may be available, and can be linked to declarations or
submissions by fishermen that are themselves a
valuable source of data. Alternatively, fishermen can
actualy be paid a fee for filling in data forms. This has
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been done in one Pacific Iland country, and provided
information much more cheaply than employing data
collectors would have done.

In addition, fishermen may have something to gain in
terms of bank loans if they participate in a data collec-
tion system. Most fishermen use bank loans to purchase
new boats, engines and perhaps fishing equipment, and
bank managers want evidence that fishermen are
capable of repaying their loans (default rates for fishery-
related loans in rural development programmes often
exceed 75 per cent). If fishermen can be encouraged and
helped to collect data on their own performance within
the fishery, this can assist them in getting financial
assistance from banks.

No matter how much of the actual data recording can be
passed over to the fishermen themselves, passive data
collection will nevertheless require data collectors to
identify and meet regularly with those fishermen provid-
ing the data. Fishermen may need periodic encourage-
ment, and a regular review of how well the forms are
being completed will maximise the value of the moni-
toring process.

In many Pacific Idand situations passive data collection
will not be aredistic option, or will only be possible in
alimited way. Active data collection is probably a more
realistic approach for artisanal or occasiona fishermen
who may have lower literacy levels and less experience
with paperwork and form-filling.

In this case, the schedule for data collection should be
based on the availability of manpower and in such a
way that sampling sites are visited either according to a
random pattern, or on a systematic basis. Market outlets
can normally be visited less frequently or sampled less
intensively than landing points, where there tends to be
more short-term variation in the data. Social informa-
tion can be gathered when opportunity permits, for
example during occasiona extension visits or meetings
with fishermen and fishing communities. The most
intense sampling should be for catch-and-effort data.
Sampling of the different days of the week should take
place randomly so that the data being gathered are not
biased by the weekly landings cycle.

INTEGRATING WITH
CURRENT SURVEY WORK

If regular fisheries surveys are aready being conducted
a the landing sites that FAD fishermen will use, incor-
porating the FAD programme’s survey needs into this
on-going work should be straightforward. An additional
budgetary alocation from within the FAD programme
may be to cover any additional workload or manpower
requirements, but the basic data collection framework
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will aready be in place and should be used to gather
FAD-related information.

If no on-going data collection system is already in
place, the full cost of the system will need to be inclu-
ded in the FAD programme budget. In this case it
should be remembered that the relationship between the
exigting reef and lagoon fisheries and the FAD programme
can be extremely important. Information on these fisher-
ies may be needed to determine the success of the FAD
programme, so it may be necessary to include some sur-
veying of the reef or lagoon fishery as part of the FAD
monitoring programme. This will provide a better
assessment of the impacts of FADs, as well as genera
ting useful information on reef and lagoon fisheries that
can be used for other purposes.

OTHER DATA SOURCES

Pre-deployment survey

In Chapter 2 (B) the question of undertaking a pre-
deployment survey was discussed. This is a survey to
ensure that FADs are in fact needed and to find out what
fishermen felt are the major fishery development pro-
blems they are facing. Information gathered during the
pre-deployment survey provides a vital benchmark
against which to measure the impact of the FAD pro-
gramme, and to assess the real financial and production
benefits of the FADs.

Fishing competitions

It is well worth collecting information on the use of
FADs by recreational and sport fishermen and game-
fishing boat owners. Sport fishermen, especially mem-
bers of the International Game Fishing Association, or
those fishing competitively, often keep very accurate
records of their catches and this can be a cheap and
valuable source of detailed information.

In some cases it may actually be worthwhile for data
collectors or FAD programme managers to organise
fishing competitions themselves as a source of data. A
competition with one or two attractive prizes (outboard
motors or fishing gear, for example) can mobilise a
massive fishing effort and, since fishermen have to pre-

sent their catch for measurement in order to win prizes,
full details of the catch and effort can be gathered. The
cost of competition prizes can be a small fraction of the
cost of operating a more conventional data collection
system, and the returns in information far greater.

Educational projects

Involving local schools and colleges in biological or
economic studies of FAD and other fisheries can make
it possible to collect more data. This can also provide
learning opportunities to students and enable them to
become familiar at an early stage with career prospects
in fisheries science and management.

LAW ENFORCEMENT AND TAX

Data collection should never be combined with law
enforcement or be seen by the data providers to be
connected to it in any way. Cooperation will break
down very quickly if data collection staff are aso invol-
ved in apprehending or prosecuting offenders for
contravening fishery or other regulations. The individ-
uals responsible for law enforcement should be different
from those involved in fisheries extension. Extension
staff may have to turn ablind eye to more trivial breaches
of fisheries regulations in order to obtain full cooperation
from the fishermen.

Similar considerations apply in the case of tax. Fisher-
men and others are unlikely to cooperate in providing
data, especially economic data, if they think it will used
against them by the tax man.

DATA ANALYSIS

In most cases data will be entered into a computerised
database or spreadsheet so that data summaries can be
produced and and analyses carried out rapidly and eas-
ily. It is therefore essential to ensure from the start that
data are collected in aformat that is amenable to com-
puterisation, using well-designed survey forms that ask
unambiguous questions and that produce numerical data
which can be easily entered into the computer. Data
analysis considerations are discussed in more detail in
the next section.
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CHAPTER 3: FAD programme monitoring

This section presents some examples of the types of
data that might be obtained through a FAD monitoring
exercise in which data are entered into a computer
database and a spreadsheet package is then used to
produce summaries and graphs that help to make the
data's significance clear.

FISHERIES PRODUCTION

The figure below shows annual tuna production
estimates for an area around Suva, Fiji, summarised
from landings information. The horizontal line
represents the average tuna catch (154 tonnes)
between 1983 and the deployment of FADs at the end
of 1991.
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The data show a sharp increase in tuna production
following the deployment of the FADs. While it is not
possible to conclude for certain that the increase is
exclusively due to the FADs, knowledge of the way
the fishery operates strongly supports the indication by
the data that thisis so.

The next figure shows the total value of fishing around
the FADs each week. Income from FADs is sometimes
over $4,000 per week, at which rate the total costs of
the three FADs deployed (one was lost and
subsequently replaced) would be covered in less than
one month.
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FAD USAGE

Are the FADs attracting fishermen? The next figure
shows the average number of fishing trips per day to
the FADs, again from the Suva fishery. In this case
there appears to be an increasing trend to use the
FADs.

Number of fishing trips per day
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CATCH PER UNIT OF EFFORT

Catch rates, expressed as catch per unit of effort or
CPUE, measure the amount of catch a fisherman
makes for every unit of effort he expends. A common
unit of effort for troll or handline fisheries is the line-
hour, which is the product of the number of fishing
lines deployed and the time actually spent fishing.
CPUE is typically expressed as kilogrammes or
pounds of fish caught per line-hour or per trip.

Changes in catch rates over time indicate changes in
fishing performance of individual fishermen or of the
fleet, or changes in the productivity of the resource.
Catch rates can be calculated for different species or
fisheries (such as FAD and non-FAD trolling) to allow
comparison between them. By multiplying average
CPUE figures by estimates of the total effort, catch
rates can be used to estimate total landings or
increases in catch from the FADSs.

FADs may not increase the catch rates for all compo-
nents of a fishery or fleet. The next figure shows skip-
jack catch rates (in kg/trip) for paddling (non-motori-
sed) canoes in the Comoros Islands. The average skip-
jack catch rate on the FADs during this survey (July to
December 1989) was almost double that for open-
water fishing.
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The next figure shows skipjack CPUE for motorised
canoes. It indicates that, while the less efficient paddie
canoes did better at the FADs, skipjack catch rates for
motorised canoes were lower on the FADs than in open
water.
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The motorised canoes nevertheless continued fishing on
the FADs, producing approximately 30 per cent of the
total catch. This was probably because, while the FAD
catch rate for skipjack was lower, the catch rate for yel-
lowfin tuna was higher. This shows the importance of
collecting detailed catch data by species. In addition, the
FADs were closer to port than the normal fishing
grounds. Fishermen may have gained in fuel savings, or
may have preferred the shorter FAD trips which allowed
them to spend more time on shore.

VALUE PER UNIT OF EFFORT

The value per unit of effort, or VPUE (expressed in dol-
lars per line-hour) will depend on the species caught.
VPUE is useful as a measure of the returns from fishing,
and can allow comparison of the ‘wages earned from
different types of fishing.

The following figure shows the average VPUE for the
Suvatroll fishery. There is no obvious trend in the data:
VPUE declines during during August and September,
but this is probably due to lower winter tuna production
and the persistent trade winds during this season. In
October a second FAD was deployed nearby, increasing
the chances of fishermen finding schools of tuna and
reducing the number of no-catch trips.

VPUE from FAD-fishing can be compared with that
from other fisheriesin the area. If FADs are to be attrac-
tive to fishermen, they must be able to offer them equi-
valent (or greater) rates of return. If FADs are not pro-
ving popular, alower VPUE may be the reason.
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FISH PRICES

The figure below shows the mean weekly price for skip-
jack (F¥/kg) in Suva. Although there is variation in price
through the year, the price has generally maintained
itself and in this case, concern over falling prices result-
ing from increasing supply proved to be unfounded.
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CHAPTER 4

FAD PROGRAMME ANALYSIS

@ Mmoo 0 W »

POTENTIAL FISH YIELDS
FAD PROGRAMME COSTS
COST PROFILE OF A FAD FISHING OPERATION

FAD PROGRAMME RETURNS
FAD PROGRAMME COST-BENEFITS ANALY SIS

SOCIAL BENEFITSAND COSTS OF FAD PROGRAMMES
FAD PROGRAMME CHECKLIST AND LOGFRAME

Many of the factors that need to be considered in developing a FAD programme
have now been discussed, including the criteriafor FAD site selection and consider-
ations determining the numbers of FADs likely to be required. The importance of
monitoring the progress of each deployment, and of the programme as a whole,
has also been emphasised.

Thisfina chapter will concentrate on quantifying the potential benefits and costs
of a FAD programme. The simple economic analysis included in this chapter is
based on the example of a FAD programme being developed in an area where
there is no pre-existing pelagic fishery. The programme is considered as a nation-
al investment in the fisheries sector, rather than a Fisheries Department project.
The costs of the programme, therefore, include not only those incurred by the
Government (through the Fisheries Department, for example), but also the
investment by, and production costs to, the FAD users—the fishermen—them-
selves.

A computer diskette containing the spreadsheets described in this chapter (in
Microsoft Excel® format) is included with the handbook. The diskette can be
loaded into the computer prior to reading this chapter and used in conjunction
with it.
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CHAPTER 4: FAD programme analysis

In order to assess the potentia economic performance
of a FAD programme, it is necessary to estimate the
changes in overall production that should result from
the FAD deployments. Unless there is a way of
estimating production directly—which is not usually
the case—making these estimates will require
information on fishing effort and catch rates.

FISHING EFFORT

Estimating the fishing effort that will be directed at the
FADs is important because the effort (expressed in
numbers of vessels, or trips, or line-hours) multiplied
by the catch-rate (expressed in catch per vessdl, or per
trip, or per line-hour) provides an estimate of the total
catch and, by extrapolation, of the gross value of the
FAD programme to the economy.

In addition, the number of boats expecting to fish each
FAD is an important operational consideration. If a
large number of vessels attempt to fish around a
particular FAD, catch rates may be reduced due to
competition between the vessels for a limited amount
of operating space (or a finite number of fish). Too
much effort at a FAD may also lead to conflict
between fishermen.

If there is already some information available on the
use rate of FADs from previous FAD deployments in
the area, or in comparable areas, this will clearly be a
useful basis on which to estimate fishing effort.
Alternatively, if there is already an existing com-
mercia pelagic fishery, such as afleet of small trolling
boats, it might reasonably be expected that al the troll
boats from the nearest port would use the FADs to
varying degrees.

If, however, FADs and pelagic fishing are both new to
the area, estimating the level of fishing effort will be
more difficult. In this case, a pre-deployment survey of
fishermen, as described earlier, is essential in order to
get an idea of the potential number of vessels or
fishermen likely to use each FAD.

An additional factor will be the question of whether a
substantial investment in new fishing boats and gear is
expected once the FADs are deployed, or is being pro-
moted as part of the FAD programme. New entrants
into the fishery, encouraged by soft loans from local de-
velopment banks, fuel subsidies, or simply by better
fishing prospects, can account for significant additional
effort over and above that which may already exist, or
that may enter the FAD fishery from other fisheries or
arees.
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CATCH RATES

Estimates of likely catch rates from around the FADs
can be combined with the estimates of effort in order
to gauge overal levels of production. Unfortunately,
without some form of prior experience in the area,
reliable catch rate estimates may be difficult to make.
If there is an aready-established pelagic fishery, data
from open-water fishing activities may provide a
useful guide until real data become available.

Alternatively, it may be possible to draw on
experience from other areas with similar fisheries. The
table opposite shows catch rates and related informa-
tion from a selection of FAD and open-water pelagic
fisheries around the world. These data, which are all
taken from small-scale fisheries, are summaries only,
and are not broken down by species. However, they do
give an idea of the possible range of catches in FAD
and non-FAD fisheries by different gears in various
geographical areas.

In the long run, the analysis of data from the FAD
monitoring programme will provide a more readlistic
estimate of catch rates by species, and the relative
contribution of each species to the total catch. This
will allow earlier estimates of returns from the FAD
programme to be corrected in the light of better
information.

PRODUCTION

The increase in production of tuna associated with
FAD deployment will depend on the overall catch rate
around the FAD, multiplied by the fishing effort.
Allowance must also be made for any reduction in
catches from non-FAD sites that may result from effort
being re-directed toward the FADs.

If no accurate information is available before the
FADs are deployed, it may be sensible to develop a
range of possible fishing-effort and catch-rate
scenarios. These can be used in conjunction with the
cost-benefit analysis described later in this chapter.
After the first year of FAD use it will be possible to
correct the estimates and refine the analysis for the
remaining period of the programme.
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Comparison of FAD and open-water fisheriesin varioustropical countries

L ocation

PACIFIC OCEAN

Fiji

Papua New

Guinea

Cook
Idands

Palau

Tuvalu

Northern
Mariana
Idands

French
Polynesia

Philippines

I NDI AN OCEAN

Maldives

Comoros
Idands

Sri Lanka

Site

Open water
FAD
FAD

FAD

Open water
FAD
FAD

Open water

Open water

Open water
Open water

FAD

FAD

Open water
FAD

Open water
FAD
Open water
FAD

Open water

FAD

Depth
(m)

1,200
1,100

900

1,100
1,100

631-1,797

1000

1000

Miles
from
shore

7.6
9.5

5.5

20
20

166.6

512

512

68

Gear

Troll
Troll
Troll

Toll

Troll
Troll
Handline

Troll

Troll

Troll
Pole-and-line

Pole-and-line

Handline

Pole-and-line

Handline
Handline
Troll
Troll

Pole-and-line
Handline
Pole-and-line
Handline

% of
total
effort

12
47
41

57
25

90

10

25

75

CPUE
range

1.00-30.00
0.00-30.00
0.00-30.00

0.60-14.50

0.90-2.60

3.70-12.60

5.50-7.00

0.03-10.90

0.00-7.50

0.26-0.72
0.48-1.30
2.40-9.10
3.20-6.60

21.00-58.00

CPUE expressed as kg/line-hour except: * = kg/boat-day

Mean
CPUE

9.60
5.90
7.60

4.90

1.50
1.60
4.30

8.20
2.70

2.25
125.00*

150.00*

55.00*

0.93
200.00*

0.42
0.78
5.50
5.32
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CHAPTER 4: FAD programme analysis

GOVERNMENT COSTS

FAD programmes generally involve an investment. The
investment is usually made by the Government, but
sometimes by a fishing company, cooperative, club, or
other private organisation (which will provide benefits
to the private sector). To judge whether it will be worth-
while, the organisation in charge of the programme
must assess the potential costs and benefits of the
investment. An integral aspect of FAD programme
planning, therefore, is the estimation of costs over the
duration of the programme.

The costs incurred by a government or company imple-
menting a FAD programme have two basic components:

« Capita costs, including costs of FAD construction,
site survey and FAD deployment;

« Recurrent costs, including costs of FAD maintenance
each year, as well as the costs of monitoring the pro-
gramme for feedback on its success.

The table below shows alist of some of the costs likely
to be involved in a ‘typical’ FAD programme. A
Microsoft Excel® spreadshest called FAD_COST.XLS,
which corresponds to the table, is included on the dis-
kette accompanying this handbook. The spreadsheset can
be used as a basis for recording and summarising costs,
and can be expanded or adapted as required.

A | B | C | D | E | F
1 Item Unit Unit Cost Quantity Total Cost
2 |Construction costs
3 Safety shackle (19 mm) item $2.75 40 $110
4 Chain (16 mm) metre $1.95 210 $410
5 Safety shackle (16 mm) item $1.75 22 $39
6 Forged swivel (16 mm) item $7.50 18 $135
7 Rope connector (19 mm) item $2.10 32 $67
8 Sinking rope (19 mm) metre $0.95 1,200 $1,140
9 Buoyant rope (22 mm) metre $1.10 1,850 $2,035
10 Rope connector (22 mm) item $2.30 12 $28
11 Forged swivel (19 mm) item $10.25 6 $62
12 Chain (19 mm) metre $3.45 55 $190
13 Anchor (1 mt) item $500.00 3 $1,500
14 FAD raft item $1,200.00 3 $3,600
15 Supervisor's time hour $3.75 160 $600
16 Construction team time hour $2.10 800 $1,680
17 Sub-total — construction costs $11,594
18 |Site survey
19 Vesel time hour $150.00 40 $6,000
20 Vessel crew hour $2.50 400 $1,000
21 Fisheries staff hour $3.50 80 $280
22 Sub-total — site survey $7,280
23 |Deployment
24 Vessel time hour $150.00 10 $1,500
25 Vessel crew hour $2.50 100 $250
26 Fisheries staff hour $3.50 10 $35
27 Additional materials misc $1,000.00 1 $1,000
28 Sub-total — deployment costs $2,785
29 |Monitoring and maintenance
30 Travel costs misc $200.00 10 $2,000
31 Fisheries staff time hour $3.50 240 $840
32 Additional materials misc $350.00 1 $350
33 FAD maintenance misc $500.00 3 $1,500
34 Sub-total — monitoring costs $4,690
35 TOTAL COSTS $26,349
34
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A second spreadsheet, called PRO_COST.XLS, pro-
vides a smple table, shown below, that can be used for
maintaining a cumulative summary of the annua costs
of the FAD programme.

lost fishing gear, cost of vessel and engine wear and tesr,
efc. Variable costs are related to the length of each fishing
trip, since the longer the trip the more is usualy spent on
fuel, ice, wagesand thelike.

A | B [ ¢ | b | E | F [ 6 [ H

1 |Total programme costs ($)

2 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 TOTAL
3 [Number of FADs deployed 3 1 1 2 1 1 9
4 |Construction 11,594 4,109 3,922 9,343 4,228 4,104| 37,300
5 |Site survey 7,280 2,747 0 2,985 0 2,336| 15,348
6 |[Deployment 2,785 1,109 1,231 1,925 1,151 1,320 9,521
7 |Monitoring and maintenance 4,690 4,811 5,031 5,396 5,992 6,341| 32,261
8 |TOTAL cOST 26,349 12,776 10,184 19,649 11,371 14,101| 94,430

FISHERMEN'SCOSTS

The costs of a FAD programme are not borne exclusively
by the ‘investor’ who deploys the FADs and operates the
programme. Fishermen must also invest time and money
in catching fish around FADs. In fact, athough most
people do not redlise this, the mgjority of fish production
costsinvolved in a FAD programme are of an operational
nature and are met by fishermen—hopefully out of the
profits they make from fishing. Accounting for fisher-
men’s costs during the planning process will help in the
formulation of advice that may assist them to structure
their investments and fishing activities efficiently.

In order to fish the FADs, fishermen may have to bor-
row money to buy a boat and/or fishing equipment, as
well as paying for fuel and for vessel and engine main-
tenance. These are direct costs to the fisherman, and
they fall into two categories: fixed and variable costs.

Fixed costs

Fixed costs are the costs fishermen must pay even if
they never go fishing. These include repayment of bank
loans obtained to purchase a vessel and engine, as well
as such items as routine maintenance costs. For a larger
operation, they would aso include insurance and port
and harbour dues. The total fixed costs for a year’s oper-
ationswill not vary, whether the fisherman goes fishing
ahundred times, or not at dl.

Variable costs
Variable costs only arise when fishermen actually go

fishing. They include the costs of fud, rations, ice, wages
or a share of the catch for the crew, the replacement of

OPPORTUNITY COSTS

A third, often overlooked, type of cost is the opportun-
ity cost of fishing. Thisisan indirect cost, but must till
be considered.

In the case of a smadll fishing operation, the opportunity
cost is simply the wage the fisherman would have earn-
ed if, instead of going fishing, he had taken another job.
For example, he could perhaps have chosen to stay
ashore, earning $2.00 an hour by cutting copra or work-
ing for somebody else. The fact that he chose to go
fishing instead means that he did not earn this $2.00 per
hour—in other words, he effectively lost the income,
which is thus a real cost to him. When an individual
decides to go fishing, his costs should include the rev-
enue that he could have earned if, instead of going
fishing, he had chosen to carry out some other kind of
paid work.

The idea of opportunity cost also applies at the level of
the FAD programme itself. A government or company
planning to invest in a FAD fishing operation should
consider the opportunity cost as being the expected
return from the next best alternative investment. By
investing in a FAD programme, the government is
choosing not to invest in something else. The opportuni-
ty cost of this action should be considered as part of the
decision-making process.

In rura development programmes the idea of opportun-
ity cost may not be so important. Many rural develop-
ment programmes are established precisely because
there are no other income-earning opportunities in the
area.

35
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CHAPTER 4: FAD programme analysis

As noted in the preceding section, the majority of fish
production costs involved in a FAD programme are of
an operational nature and are met by fishermen.
Estimates of the cost of FAD programmesinclude these.
This means that economic profiles must be developed
of the operations of the fishermen or fishing vessels that
are expected to use the FADs. If there are several cate-
gories of vessels in a fishery, it may be necessary to
develop cost profiles for each category.

DEVELOPING THE COST PROFILE

To illustrate the process of developing a cost profile, a
Microsoft Excel® spreadsheet, shown below, was set
up. It includes the various costs the fisherman would
incur in buying his equipment and running his fishing
operation. A copy of the spreadsheet, which contains all
the necessary formulae for calculating the costs based
on the parameters shown, can be found as FISH-
COST.XLS on the diskette enclosed with this hand-
book.

been calculated. For a larger vessdl, or under different
circumstances, it may aso be necessary to factor in the
costs of bait, ice, crew rations, engine lubricants and
other consumables. Since variable costs are calculated
on a per trip basis, the more trips carried out, the more
important the variable costs will be as a proportion of
thetotd.

Opportunity cost has been included in the profile as one
of the variable costs. Opportunity cost was discussed in
the preceding section and is here estimated at $2/ hour,
which is the assumed sdlary the fisherman could earn if
he chose to do a shore-based job instead of going
fishing.

To work out the total costs per fishing trip it has been
assumed that the fisherman will make an average of 100
trips per year. Based on this assumption, the fisherman
would have to cover $26.38 of fixed costs and $85.50 in
variable costs each trip, meaning that he would have to
catch $111.88 worth of fish per trip to cover his costs.

Parameters Value| Costs $
Cost of boat $4,500 [ Annual loan repayments 2,637.97
Cost of engine $4,250

Cost of safety equipment $500 | Sub-total: fixed costs per year 2,637.97
Cost of fishing gear $750 | Sub-total: fixed costs per trip 26.38
Initial loan $10,000

Loan repayment period 5 years|Fishing gear replacement 7.50
Annual interest rate 10% | Opportunity cost of fishing 12.00
Fishing gear replacement ($/ trip) 7.50 | Fuel cost 60.00
Opportunity cost of fishing ($/ hour) 2.00|Crew wages 6.00
Fuel consumption (litres/ hour) 12.50

Fuel cost ($/ litre) 0.80 | Sub-total: variable costs per year 8,550.00
Number of crew 1| Sub-total: variable costs per trip 85.50
Crew wage ($/ hour) 1.00

Fishing trip duration (hours) 6.00 | Total costs per year 11,187.97
Number of trips/year 100 | Total costs per trip 111.88

A very simple example is used here of an artisanal
fishermen investing in an 8-metre fibreglass skiff, a 40
hp outboard engine and appropriate fishing and safety
gear. The various costs involved are shown in the table.
It is assumed the fisherman had to take out a $10,000
loan over 5 years, a an annua interest rate of 10 per
cent in order to cover his capital expenditure. The
annual loan repayment of $2,638 (which is automatical-
ly calculated by the spreadsheet) forms the basis of the
fisherman’s fixed costs. With a larger vessdl, additional
fixed costs might include insurance, costs of compul-
sory surveys, and annual maintenance schedules.

To estimate variable costs, an average trip length of six
hours has been assumed. On this basis, the costs per trip
of fuel, crew wages and expendable fishing gear have

36
Planning FAD programmes

Developing a cost profile using a spreadsheet alows the
effects of changes in the assumptions to be easily stu-
died. For instance, by atering the number of trips from
100 to 200 in the table above, the spreadsheet recalcu-
lates the figures and shows that total costs per trip
would fall from $111.88 to $98.69. By experimenting
with the spreadsheet in this way, the mgjor financial
risks to a fishing operation can be identified and hope-
fully accounted for in the planning process.
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COST PER TRIP

Fixed cost per trip is calculated by dividing the total
(annual) investment costs by the number of fishing
trips per year. Since fixed costs by definition do not
vary, the fixed cost per trip is lower if a greater num-
ber of fishing trips are made.

On an annual basis, variable costs vary in relation to
the amount of fishing actually carried out. The more
trips a fisherman does, the more his variable costs will
add up to at the end of the year. On a per trip basis,
however, variable costs are essentially constant—an
average of $85.50 per trip in the present example.

The figure below shows the relationship between cost
per trip and the number of trips carried out.

700 +
600
500
400

300

Cost per trip ($)

200

100

0 ++

Number of trips

As can be seen, the fixed cost per trip, and therefore
total cost per trip, fals rapidly as the number of trips
increases. In the case of a new entrant to the fishery
who has had to purchase a vessel and gear, fixed costs
will be high. In the case of afisherman who has trans-
ferred from another fishery, and who aready owns his
boat, fixed costs will be lower, and the operating econ-
omics of his enterprise more favourable.

TRIPLENGTH

Like the number of trips a year, the length of the
fishing trip has an impact on overall fishing econ-
omics. If it takes one hour to travel each way to and
from a FAD, athree-hour trip will alow for only one
hour’s worth of fishing. A six-hour trip, on the other
hand, will allow four hours, or four times as much
fishing time, even though the total trip length is only
twice aslong.

On the other hand, a fisherman might time his trip so
that he arrives at the FAD at the best fishing time, often
just before dawn. As the day wears on, the fish go off
the bite and catch rates fall, perhaps to a point at which
the fisherman is catching nothing. By staying out longer
he is using more fuel and paying his crew for nothing,
while the fish that he has already caught may be deterio-
rating in quality. In this case, prolonging the trip reduces
the economic returns from his fishing operation.

The figure below, which is based on data from the
1993/1994 Suva FAD fishery, shows how these factors
combine to affect fishing economics. The points shown
are actual net revenues that fishermen received after
fishing for between one and eleven hours around the
FAD. A curve has been fitted to the points. This shows
that, at first, net revenue increases as trip length in-
creases. Once trip length exceeds six hours, however,
net revenue actudlly falls as the trips become longer.

250 -+
200 +

150

Revenue (F$)

100

50

HNM?LO@I\OOOVEH

Time spent trolling at FAD (hours)

The graph indicates that, on average, the ideal trip
length for this particular fishery would be about six
hours. In other fisheries the figure may vary, but in
most cases there is an ided trip length which can be
determined by using this approach.

COMPARING COST PROFILES

Once the annual costs and average costs per trip incur-
red by a fishermen investing in the FAD fishery have
been investigated, they can now be compared with
production costs for other fisheries. Thiswill make it
possible to assess the likely attractiveness of FAD
fishing to existing and new fishermen, and the level of
investment that would be required for these two types
of operatorsto enter the fishery.
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CHAPTER 4: FAD programme analysis

After developing estimates of the potential catch rates,
fishing effort and fish yields that will be involved in the
FAD programme, as well as cost profiles of the vessels
that will be operating in the fishery, it is now possible to
gauge the economic benefits the programme should pro-
duce. This section and Section 4E describe the steps
involved in performing a ssimple cost-benefit analysis,
again using a Microsoft Excel® spreadsheet, called
FAD_CBA.XLS, which is included on the diskette
enclosed with this handbook.

The first step in the analysis is to set out the various
parameters—the constants, variables, and assumptions
—that will be used. These include the duration of the
programme; number of FADs to be deployed; expected
costs of construction of deployment, maintenance and
monitoring, expected numbers of vessals, and the costs
and returns of fishing. The table below is taken from the
FAD_CBA.XLS spreadsheet and shows the parameters
used in the present anaysis.

things simple, are assumed not to change over the cour-
se of the programme.

Fishing costs are also detailed, based on the cost profile
developed in Section 4C. Only one thing is changed:
instead of making 100 trips ayear, it is assumed that the
fishing vessels will start off by making only 90 trips a
year, but by the end of the programme will have become
more efficient, and have more FADs to target, and so
can make 110 trips a year. This assumption affects the
fixed cost per trip, which falls a little each year, as
explained in Section 4C. Estimates of catch rates, num-
ber of lines fished per vessel, and fish price are also
included in the table and, again to keep things simple,
have been kept constant over the 6-year programme
period.

Based on the above parameters, the spreadsheet calculates
the costs and returns for the sample FAD programme.

A [ B [ C | D | E | F [ G

1 |FAD programme parameters Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
2 |Number of deployments 2 0 3 0 4 0
3 | Number of FADs still on site 2 2 3 3 4 4
4 |[Construction cost/ FAD $3,000 $3,000 $3,000 $3,000 $3,000 3,000
5 |Deployment cost/ FAD $250 $250 $250 $250 $250 250
6 |Maintenance cost/ FAD/ year $150 $150 $150 $150 $150 150
7 | Monitoring cost/ FAD/ year $1,000 $1,000 $1,000 $1,000 $1,000 1,000
8 |Interest rate 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%
9 |Fishing operation/ production parameters

10 | Number of fishing vessels 5 7 10 15 18 18
11 | Trips per boat per year 90 95 100 105 110 110
12 | Average fishing trip length (hrs) 6 6 6 6 6 6
13 | Number of fishing lines / boat 2 2 2 2 2 2
14 |CPUE (Kg/ line-hour) 75 75 75 75 75 75
15 |Fish price / kg $2.00 $2.00 $2.00 $2.00 $2.00 $2.00
16 |Variable costs/ vessel/ trip $85.50 $85.50 $85.50 $85.50 $85.50 $85.50
17 |Fixed costs/ vessel/ trip $29.31 $27.77 $26.38 $25.12 $23.98 $23.98

As can be seen, a six-year FAD programme is being
planned, with a total of nine deployments to be made.
The FADs are assumed to stay on site for two years,
then be replaced. Only two FADs are to be deployed at
the start, with the number increasing to four by the end
of the programme as more and more vessels enter the
fishery. The costs of constructing, deploying, maintai-
ning and monitoring the FADs are laid out, and, to keep

Users of the spreadsheet can modify the data as they
wish and the results will be recalculated automatically.
The formulae used in the spreadsheet are summarised in
the table below. They are provided as reference for
those users who wish to modify the spreadsheet to
incorporate additional parameters; otherwise they can
be ignored.

Cost and return calculation formulae used in FAD_CBA.XLS spreadsheet

FAD programme costs

(Number of deployments x [Construction + Deployment cost per FAD]) +
(Number of FADs still on site x [Maintenance + Monitoring cost per FAD])

Fishing costs

Number of vessels x Number of trips/ year x (Fixed + Variable costs)

Fishing revenues

Number of vessels x Number of trips/ year x number of hours/ trip
of fishing lines per vessel x CPUE x Fish price

x Number

Total benefits

Fishing revenues -(FAD programme costs + Fishing costs)

38
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Rows 19-23 of the spreadsheet calculate the costs, returns and benefits (revenues less costs) of the sample FAD pro-

gramme, asfollows.

A | B | C | D | E | F | G | H
19 |Costs and returns ($) Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Total
20 |FAD programme costs 8,800 2,300 13,200 3,450 17,600 4,600 49,950
21 |Fishing costs 51,665 75,324 111,880 174,233 216,774 216,774 846,649
22 |Fishing revenues 81,000 119,700 180,000 283,500 356,400 356,400 1,377,000
23 |Total benefits 20,535 42,077 54,920 105,818 122,026 135,026 480,401

In order to correctly assess the benefits and costs that a
programme generates over its lifetime, it is necessary to
account for the effects of time on the value of these
benefits and costs. This process is known as discounting.
Discounting provides a measure of the present value of a
sum of money that may be paid or received sometimein
the future (see ‘ The concept of present value', below). In
the case of the sample FAD programme, discounting is
necessary because many of the costs and revenues are
located severa yearsin the future, when prices will have
changed substantially due to inflation and other causes.

Because the interest rates that will apply in three, four or
five years time cannot be accurately predicted, a single
interest rate is estimated for the length of the programme.
This is caled the discount rate. The higher the discount
rate, the bigger will be the difference between the value
of revenues (or costs) in the future and the present value.
Investors (including the Government) generally decide
on a discount rate at least as high as current interest
rates, in order to avoid overestimating future returns on
their investments. In the sample FAD programme being
considered here, a discount rate of 10 per cent, or 0.1,
has been assumed.

The present value of revenues (or costs) for each year of
the programme is cal culated using the formula:

Revenues (or costs)

(1+DR) "'
where ‘Revenues is the future value of the programme
revenues, ‘DR’ is the discount rate and ‘yr’ is the num-
ber of years since the programme started.

For example, in year 3 of the sample FAD programme,
the revenues from fishing are caculated by the spread-
sheet (cell D22) to be $180,000. The present value of
these revenues would be calculated as:

180.000 180.000
3 = = 135,237
(1+0.1)

1331
Rows 25-28 of the spreadsheet automatically calculate
the present value of costs, revenues, and net benefits of
the sample FAD programme based on the costs and reve-
nues aready determined, as shown below.

The concept of present value

Present value is one of the most common
methods for measuring the attractiveness of an
investment. To see why present value is such a
useful concept, consider this example.

We will assume that this year is 1996. If someone
asked you to give them $1,000 this year, and said
that they would give you back $1,000 next year,
would you accept? Probably not, because if you
took your $1,000 and put it in an interest-earning
account in the bank, it would probably earn at
least 5 per cent interest in a year. So by the
beginning of 1997, you would have $1,050.
Would you rather have $1,050 or $1,000 in
1997? Presumably you would rather have
$1,050.

The $1,000 that you have in 1996 will have a
value of $1,050 in 1997 (assuming an interest
rate of 5 per cent). Turn the whole statement
around, and we could also say that the value of
$1,050 in 1997, isthe same as the value of $1,000
in 1996. Remember, we are at present in 1996.
So the present value of $1,050 in 1997, is $1,000.

Another way of looking at this Situation is to say
that something that will have a value of $1,000
in 1997 (one year from now) has a present
value of lessthan $1,000.

To calculate the present value of those $1,000,
you must use an appropriate interest rate to
bring the 1997 (future) value of $1,000 back to
1996. Thisisdone using the formula.

1,000

(1 +0.05)
(where 0.05 represents the 5% interest rate).

The result will show that the $1,000 that you
will have in 1997 are only worth $952.38 today.
In other words, their present value is $952.38.

A | B [ C [ D | E | F | G | H
25 |Cost-benefit analysis Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Total
26 |Present value of costs (C) 54,968 64,152 93,974 121,360 145,528 124,960 604,941
27 |Present value of revenues (R) 73,636 98,926 135,237 193,634 221,296 201,179 923,908
28 |[Present value of benefits (R-C) 18,668 34,774 41,262 72,275 75,769 76,219 318,966

The total present value of each of the programme components is shown in column H of the spreadsheet. The next

section will describe how these totals are used to determine the revenue/cost ratio of the programme.

Planning FAD programmes
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CHAPTER 4: FAD programme analysis

In the preceding section, the present values of the costs, revenues, and benefits involved in the sample FAD pro-
gramme were calculated using the spreadsheet FAD_CBA.XLS. For ease of reference, the output from this part of
the spreadsheet is shown again below.

A [ B [ C [ D [ E [ F [ G [ H
25 | Cost-benefit analysis Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Total
26 |Present value of costs (C) 54,968 64,152 93,974 121,360 145,528 124,960 604,941
27 |Present value of revenues (R) 73,636 98,926 135,237 193,634 221,296 201,179 923,908
28 |Present value of benefits (R-C) 18,668 34,774 41,262 72,275 75,769 76,219 318,966

It is important to be able to present a FAD programme proposal in a way that convinces the financial decision-
makers to include the programme budget in the appropriate capital and recurrent funding allocations. A number of
economic statistics are commonly used by financial planners to assess the benefits of investmentsin public projects.
One such datistic is the revenue-cost ratio of the programme.

REVENUE-COST RATIO

The revenue-cost (RC) ratio is a standard measure of the value derived from the money invested in a project such as
aFAD programme. It is caculated as the total present value of project revenues divided by the total present value of
costs. In the sample FAD programme the total present values are shown in column H of the spreadsheet. The total
present value of revenues is $923,908 over the entire programme length of 6 years, while the total present value of
costs is $624,311. The programme thus has a RC ratio of 923,908/ 624,311, which is equal to 1.53. Thisis calcula
ted in row 29 of the spreadsheet, as shown below.

A [ B | C [ D [ E [ F [ G [ H
29 |Revenue-cost ratio (R/C) 1.34 1.54 1.44 1.60 1.52 1.61 1.53

Although it is generally accepted that the ratio should be more than 1.0 if aproject is to be considered viable, in fact
projects with a RC ratio of lessthan 1.5 would not normally be considered for financing unless they could be shown
to include other, less-quantifiable benefits such asimproved nutrition or safety at sea.

ALTERNATIVE PROGRAMME SCENARIOS

If the FADs fail to attract fish (or fishermen) or are lost the day after deployment, there will be no returns whatso-
ever from the FAD programme and the investment will have been wasted. It is therefore important to assess how
sensitive the economic performance of the programme is to variations in the assumptions, such as catch rates, FAD
life, etc., that have been made. These variations can easily be tested by varying the appropriate parameters in the
Spreadsheet, as shown in the examples below.

Scenario 1: What happens to the expected returns of the programme if the areain which the FADs are deployed has
a severe cyclone every year, and the FADs only last one year instead of the two years assumed? The capital costs of
the programme (FAD construction and deployment) will double, since FADs will have to be set annualy (instead of
every two years), to maintain the same number on station throughout the duration of the programme. The table
below shows the results of the modification.

A [ B | ¢ | b | E | F | 6 ] H
25 | Cost-benefit analysis Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Total
26 [Present value of total costs (C) 54,968 69,524 93,974 128,019 145,528 132,298 624,311
27 |Present value of revenues (R) 73,636 98,926 135,237 193,634 221,296 201,179 923,908
28 |Present value of benefits (R-C) 18,668 29,402 41,262 65,615 75,769 68,880 299,597
29 |Revenue-cost ratio (R/C) 1.34 1.42 1.44 1.51 1.52 1.52 1.48

In fact this change has arelatively small impact on the programme as awhole. The present value of the programme
benefits shows a small decline, falling to $299,597, or 94 per cent of the original value, while the RC ratio declines
by about 3 per cent from 1.53 to 1.48. In terms of return on investment, thereislittle difference between the origina
programme scenario and this one.

40
Planning FAD programmes




CHAPTER 4: FAD programme analysis

Scenario 2: An aternative scenario could be that each FAD lasts only for 6 months, but is not replaced until the fol-
lowing year. As aresult, the fishermen can now only make half the number of FAD fishing trips per year and must

spend the other half fishing in open water, where catch rates are 50 per cent less than those around the FAD. The
following table shows the results of this changed assumption.

A | B [ C | D [ E [ F [ G | H
25 |Cost-benefit analysis Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Total
26 |Present value of total costs (C) 54,968 69,524 93,974 128,019 145,528 132,298 624,311
27 |Present value of revenues (R) 55,227 74,194 101,427 145,226 165,972 150,884 692,931
28 |Present value of benefits (R-C) 259 4,671 7,453 17,207 20,444 18,586 68,620
29 |Revenue-cost ratio (R/C) 1.00 1.07 1.08 1.13 1.14 1.14 1.11

In this case the present value of project benefitsis reduced to $68,620, just 22 per cent of the value in the preceding
scenarios when the FADs were promptly replaced. The RC ratio hasfallen to 1.11, only dlightly better than breaking
even. Thisis afar less attractive scenario than the previous one. While the costs of the programme have remained
the same, the revenues have declined significantly, due to less productive fishing by the FAD users. This scenario
emphasi ses the importance of replacing lost FADs quickly in order to minimise fishermen’sloss of earnings.

Scenario 3: So far only the number of fishing trips and the life of the FADs have been adjusted to see what effect
they have on estimated returns. What happens if the nature of the fishing operation changes, for example by troll
fishermen increasing the number of trolling lines used from 2 to 37 In this scenario, the other FAD programme fac-
torsremain asin the original example on page 39, and the following table shows the results. In this scenario the pre-
sent value of project benefits increases significantly to $780,920, whilethe RC ratio increasesto 2.29.

A [ B [ C | D | E | F [ G [ H
25 |Cost-benefit analysis Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Total
26 |Present value of total costs (C) 54968 64,152 93,974 121,360 145,528 124,960 604,941
27 |Present value of revenues (R) 110,455 148,388 202,855 290,451 331,945 301,768 1,385,862
28 |Present value of benefits (R-C) 55,486 84,237 108,881 169,092 186,417 176,808 780,920
29 |Revenue-cost ratio (R/C) 2.01 2.31 2.16 2.39 2.28 2.41 2.29

Scenario 4: Although the price might be expected to fall as fish supply increases, this may not necessarily be the
case. Where FAD-caught species such as tuna are new to the local population, the initial price may be below that of
other, better-known species of fish. However, as the population becomes more familiar with tuna, the price may rise.
What would happen if the price of tunaincreased over the length of the programme by 25¢/year, from $2.00 in Year
1t0 $3.25in Year 6, while at the same time fishermen continued to fish with 3 trolling lines per vessdl asin the pre-
ceding scenario? The table below shows the results of this assumption. The results for this scenario indicate a signi-

ficant increase in the present value of project benefits, to $1,313,679 while the RC ratio increases further to 3.17.

A B [ c¢c | b | E | F | 6 | H
25 | Cost-benefit analysis Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Total
26 |Present value of total costs (C) 54,968 64,152 93,974 121,360 145,528 124,960 604,941
27 |Present value of revenues (R) 110,455 166,937 253,569 399,371 497,917 490,373 1,918,620
28 |Present value of benefits (R-C) 55,486 102,785 159,594 278,011 352,389 365,413 1,313,679
29 |Revenue-cost ratio (R/C) 2.01 2.60 2.70 3.29 3.42 3.92 3.17
SUMMARY

Investment in FADs, like any investment, contains an element of risk. This simple cost/benefit analysis is useful
because, provided that realistic estimates are made of the parameters involved, the risk can be assessed and, to some
degree, quantified. An effective monitoring schedule built into the overall FAD programme is essentia in order to
update and enhance the accuracy of the various parameters as the programme proceeds.

The various scenarios demonstrate that, even if the returns expected from a FAD programme are significant, large

losses of revenue can occur when the programme is neglected, and particularly when fishing operations are affected
because lost FADs are not quickly replaced.
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CHAPTER 4: FAD programme analysis

Cost-benefit analysis is designed to facilitate the aloca
tion of scarce resources, in this case funding from nation-
al Government. It provides a decision-making tool, in
the form of a set of rules, alowing some projects to be
accepted and some to be rgjected. Since not al projects
will be accepted and funded by the financial decision-
makers, it is of great importance to properly evaluate
ALL the benefits (and costs) which will flow from the
programme.

TANGIBLE BENEFITS

The first chapter of this handbook outlined the major
reasons why a FAD-based fisheries development project
might be considered. Many of the costs and benefits can
be allocated a money vaue. For example, the cost of a
pre-deployment survey can easily be determined by
adding up the cost of the necessary labour, transport,
materiads and so forth. Similarly, benefits from increased
fish landings can be priced as the value of the FAD-
caught fish sold at market.

NON-TANGIBLE BENEFITS

Unfortunately, not dl of the expected benefits (or costs)
of aFAD programme can be priced so easily in terms of
money. This does not, however, mean that they do not
have afinancia worth (or price) to the economy, and to
society asawhole.

A good example is the cost to the economy of failure to
protect environmental or human resources. If inshore
and reef fisheries are over-exploited, and the productiv-
ity of these fisheries declines as a result, fishermen will
lose their jobs. This is a tangible economic loss. Simi-
larly, poor nutrition may lead to ill health in the popula
tion and a labour force which is less productive because
people take more days off work due to illness. This is
again atangible economic |oss.

The fact that some of the benefits of a FAD programme,
or any other kind of development project, are not in the
form of income, tradeable goods or other easily-vaued
economic assets does not mean that they should be ignor-
ed in a cost-benefit analysis of FADs.

The table opposite outlines the main outputs expected
from atypica FAD programme, and indicates how these
outputs might interact with the nationd economy. Not dl
are as easy to vaue in money terms as increased harvests
from a FAD. However, dl play an important role in the
economy and the general well-being of a country or
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region. To evaluate FAD programmes without in some
way taking these factorsinto account would be mideading.

WEIGHTING THE COST-BENEFIT ANALYSIS

Economists use techniques that can allow the various
outputs listed opposite to be incorporated into a cost-
benefit analysis such as that described in the two preced-
ing sections of this chapter. These techniques are more
complex than the analyses presented so far, and are
beyond the scope of the present manual. However, thisis
not to suggest that these benefits should be totally over-
looked. A simple but useful way of accounting for non-
tangible benefits (such as improved nutrition, for
example) would be to alow for them by incorporating a
favourable weighting in the cost-benefit ratio.

For example: it is difficult to quantify damage to cora
reefs and to know how such damage will affect the value
of reef fisheries and of their future production. Neverthe-
less, it can be stated with a fair degree of certainty that if
reef fisheries are exhausted, a substantial economic loss
will be incurred. Therefore, if introducing a FAD pro-
gramme would reduce the rate of depletion of reef re-
sources, the programme should receive a favourable
weighting from financing authorities, in acknowledge-
ment of thisactual, if non-quantifiable, benefit.

If this is done, the value of sustaining the reef fishery is
not explicitly incorporated into the cost-benefit analysis
in money terms. However, the economic vaue of the
fishery is nevertheless acknowledged and accounted for
in the decision-making process. The same principle
should be applied to health, safety, and other socia bene-
fitslikely to arise from the programme.

Inclusion in afunding or project proposal (in addition to
the basic cost-benefit analysis) of atable such as the one
opposite, which defines the non-tangible benefits of the
programme proposal, will increase the chance that the
funding submission will be favourably received and the
FAD programme financed for implementation.

The andyses shown in this and the preceding two sec-
tions indicate that FAD programmes can indeed function
as economicaly viable entities within the fisheries sector
as awhole. The anayses aso suggest that investment in
FAD programmes by fishermen’s cooperatives or private
companies should be an economicaly productive activ-
ity, as long as the critical issue of property rights to the
fishing can be addressed.
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Economic and social benefitsand costs of a FAD programme

BENEFITS

Programme outputs Benefits to the economy

Increased sustainableyields M ore comprehensive exploitation of the nation's
stock of natural resources

Improved catch rates More efficient use of fishing industry capital
(vessdls, etc.)

Improved revenue and stability of revenuefrom  Improved income for fishermen; greater national

fishery wealth

Reduced fuel consumption Greater efficiency in thefishery; reduced

operating costs for fishermen; environmental
benefits (less pollution)

Improved stability of catchesfrom fishery M or e secure income for fishermen

Market development (local and non-local) through Reduction of imports; development of export
improved reliability of catches industry

Employment through secondary fishing Decreased unemployment because of marketing
developments based on reliability of catches and fish processing activities

Reduced search time More efficient use of capital; reduced opportunity

cost for fishermen

Diversification of marine resour ce consumption L essens dependence on one particular resource
and vulner ability to fluctuations

Reduced pressureon inshorefisheries Allows mor e sustainable use of current fisheries;
improved prospect of introducing management
measuresto return stocksto optimal level

Reduced pressure on reefs Preservation of valuable habitat and reef
fisheries; reduction in physical destruction

Increased supply of affordable dietary protein Improved health in population; reduced health
costs; increased labour productivity

Safety at sea Reduced mortality; reduced search and rescue
costs

COSTS

Programme outputs Coststo the economy

Increasing number of industry participants Crowding; conflict; sabotage; excess capacity in
the fishing fleet

Increased catches Decreasing prices dueto local glut (Price

dynamicswill be contingent on individual market
circumstances. Decreasing prices will benefit
consumer s—one of the main obj ectives of FAD
programmes—but may harm fisher men who have
invested in the industry.)
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CHAPTER 4: FAD programme analysis

This last section concludes the handbook by bringing
together some of the points discussed in earlier sections,
and by establishing a framework for FAD programme
planning and implementation.

FAD PROGRAMME PLANNING/
IMPLEMENTATION CHECKLIST

As has been seen, proper planning and monitoring are
essential to maximise the benefits derived from a FAD
programme. The use of a programme checklist, such as
the one below, can help in the planning process by ensu-
ring that all the necessary stages of the programme are
carried out and none are overlooked.

Aswell aslisting the tasks to be undertaken, the check-
list contains boxes where the completion date of each
stage of the programme can be noted. A ‘reference’ box

Needs assessment:
Investigate extent of reef and demersal over-exploitation.

isaso included, so that the file number or other location
of notes and records on the results of each stage of the
programme can be written in to make retrieval easier.
Proper record-keeping will not only prevent information
being lost during the implementation of the programme,
but will also enable others to learn from the successes
and failures of the programme and, we hope, improve
future FAD-based development exercises.

It is important to realise that good record-keeping also
assists in securing funding for ongoing FAD deploy-
ments. Since FADs are expendable, they need to be
regularly replaced if the economic development they
promote is to be maintained. Unfortunately, many
valuable FAD programmes have been abandoned in the
past simply because those responsible for the programme
did not keep records to justify to the financia decision-
makers the need for ongoing funding alocations in the
face of continued—and entirely predictable—FAD
losses.

Date Reference

Investigate market demand and supply.

Assess need to aleviate conflict on fishing grounds.

Siteidentification:

Take into account presence and motivation of local fishermen and investigate customary

ownership, €tc.;

Take into account availability of fishing boats and gear; and identify communal fishing practices

and fishermen'’ s organisations.

Assess physical characteristics of possible sites (depth, currents, etc.).

Assess distance from markets and state of transport systems.

Financing requirements:

Investigate and encourage availability of fishery loans and grants from devel opment and
commercial banks and Government for boats, engines and gear.

Seek budget guidance from Government.

Programme planning:

Obtain necessary data to undertake cost-benefit analysis (costs of FADSs, boats, gear, fuel,

wages, measures of likely catch rates, fishing trip times, measures of interest and discount rates,
opportunity cost of labour).

Undertake cost-benefit analysis and prepare programme proposal in time for Government or
donor budget cycle (Note: Governments have their own formats; most donor agencies require
proposalsin the Logical Framework format shown opposite).

Programme implementation:

Undertake detailed site surveys, particularly for depth and current; and take into account
fishermen’sviews.

Design appropriate FAD and mooring; buy materials and construct initial number of FADs.
Encourage fishermen to participate.

Deploy FADs and revisit early to ensure no immediate problems, and at regular intervalsto
ensure appropriate maintenance.

Replace FADs lost as early as possible.

Programme monitoring and evaluation:

Undertake FAD catch, fishermen and market monitoring in addition to or in conjunction with
Government statistical programmes. Use results to reassess cost-benefit analyses.

Review relative operating efficiencies and security of deployed FADs with aview to new
placements (as replacements or in subsequent phases).

Improve FAD designs as appropriate to circumstances (wind, waves, location, fishermen’s
advice).
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LOGICAL FRAMEWORK

More and more agencies responsible for funding devel-
opment projects are adopting the logical framework
(or ‘logframe’) as a project planning and monitoring
tool. The logframe provides a clear statement of the
goals of the project; the activities to be carried out and
their results (as well as how the results are to be meas-
ured); and the assumptions and risks that may threaten
the project.

A partial FAD programme logframe is illustrated
below. The full version would also include the pro-
gramme budget and perhaps some administrative data,
but the sample provides an indication of the type and
format of information that many funding agencies
require. By adding in some specific details, the sample
below could be adapted to the needs of almost any
FAD programme, and is provided for this purpose.

GOAL

Increasesin artisanal fisheries
production and availability of fish

Provide a development
programmeto improvethe

productivity and efficiency of the  suppliesto market at improved
artisanal fisheriessector through  levelsof economic performance.
FAD construction and deployment

PURPOSE

Todevelop ameanstoimprove
fish production at lower cost by
introduction of FADs at
appropriatesites. To changethe
digtribution of fishing patterns
away from inshorereef areasor

FADs are designed, constructed
and deployed and fishermen
operate on them. Fishermen fish
on them and reducefishing
pressureat other sites.

other areasof over-exploitation

asnecessary.

OUTPUTS

1. FAD DEPLOYMENTS FADs congtructed, deployed,
replaced and maintained
accor ding to schedule.

2. FISH PRODUCTION Increased fish production and

suppliesto markets.

3. ECONOMICACTIVITY Increased economic activity of

artisanal fishermen.

ACTIVITIES

1. FAD DEPLOYMENTS FADs congtructed and deployed
Obtain materialsfor ste-specific  according to schedule.

designs; construct FADsand

deploy at identified appropriate

stes.

2. FISH PRODUCTION Fishermen divert fishing activities
Assigt fishermen in obtaining to FAD fishing and/or obtain

loansfor thepurchaseof vessels  credit for investment in vessd,

and equipment. enginesand gear to do so.

3. ECONOMICACTIVITY Cost-benefit analyses undertaken
Undertake physical and economic  and FAD operation efficiencies
evaluation of Ste-and Situation- evaluated.

specific FAD programme.

Theanalysisof fisheriesstatistics,  Increased fish production can be

including catches, fishing effort,  absorbed into the market at values
costs of production, pricesfor both - which support economic efficiency.
FAD-caught fish and fish from

other sources.

Monitoring of the programme of
FAD congtruction and
deployment; maintenance and
replacement. Collection and

Availability of materialsand
designsto meet specifications
suitablefor thearea of
deployment. Availability of

analysis of data on changesin personnel to undertakethe
fishing distribution and recovery  monitoring of fishing and fish
of overexploited stocks. marketing.

Monitoring by Fisheries
Department staff.

Low risk of insufficient monitoring.

Monitoring by Fisheries
Department staff.

Development funding/bank loans
areavailablefor fishermen to
acquire necessary means of
production (capital and recurrent).

Marketsfor increased production
areavailable; factorsof
production are available.

Monitoring by Fisheries
Department staff.

Reportsof individual FAD
placement operations.

Materials, congtruction labour a
nd vesselsfor deployment are
madeavailable.

Statistical and other investigations
of fishing activity. Reports of
fishery loans from Development
Banksor other credit agencies.

Fishermen arewilling to operate
on FADs. Credit (loansand grants)
isavailable. Assessment of FAD
programmeresultsundertaken in
addition to or in conjunction with
other statistical work.

All necessary information is
obtained to undertake the analyses.
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SUMMARY

When FAD deployments have considered as an ad hoc fisheries development tool, with little consideration being
given to the wider socio-economic context, conflicts and wasted resources have often been the final outcome.
FAD programmes in the Pacific and in other regions of the world have failed to live up to expectations, not
because they failed to aggregate fish, but because insufficient consideration was given to the social and economic
conditions prevailing in the recipient fishing community, or to other operational factors such as the subsequent
marketing of the FAD-caught fish.

In this manual the FAD deployments themselves are considered as only one aspect of a wider FAD-based fisher-
ies development programme. The benefits of the programme can be maximised, the costs minimised and the
risks of failure reduced by thinking ahead about how fishing communities and local economies will actually react
to the new fishing opportunity.

This manual has been designed for use as a FAD programme development tool, but it is not intended to be the
last word on the subject. It should guide the reader down a pathway that brings him/her into contact with most of
the significant aspects that need to be considered when developing a FAD programme—or, for that matter, many
other kinds of fisheries development projects. Any additional, locally specific information or considerations that
can be taken into account in the context of a specific FAD programme should only enhance the likelihood of the
jprogramme’s Success.
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