FAO LIBRARY FICHE AN: 86X01134

FAO LIBRARY AN

IDAT | WEB/7 (En)

WEST AFRICA

ASPECTS OF FISH PRODUCTION

N

DEVELOPMENT PLANNING FOR SMALL-SCALE FISHERIES IN
PRACTICAL TECHNICAL AND SOCIO-ECONOMIC

e e R SR a

February 1986 W

AND PROCESSING

S

FAO DANIDBD

B NORWAY

: 258839






TDAF /WP /% (En) February 1986

DEVELOPMENT PLANNING FOR SMALL-SCALE FISHERIES IN

WEST AFRICA @ PRACTICAL TECHNICAL AND SOCIC-ECONDMIC ASPTCTS
OF FISH PRODUCTION AND PROCESSING

A. Collard

Programme for the Integrated
Development of Artissnal
Fishevies in West Africs
GOP/RAF /192 /DEN-GEP/RAF /198/DEN
GCP/RAF/L97/NOR



With financial assistance from Denmark and
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of Benin, the Fisheries Department of FAD is implemen-
ting in West Africa a programme of small scale fisheries
development, commonly called the IDAF Projeect. This pro-
gramme is based upon an integrated approach, involving
production, processing and marketing of fish, and related
activities ; it also involves, in particular, an active
and Full participation of the target fishing communities.

Thig report is & working paper and the conclu-
sions and recosmmendations are those considered sppropriate
at the time of preparation. The working papers have not -
necessarily been cleared for publication by the govern.
ment (s} cencerned nor by FAD., They may be modified in the
Light of further knowlege gained at subsequent stages of
the Project and issued later in other series.

The designations employed and the presentation
of material do not imply the expression of any opinion
on the part of FAD or a financing agency concerning the
legal status of any country, territory, city or area,
or concerning the determination of its frontiers or
boundaries.
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1. GENERAL CONTEXT OF SMALL-SCALE FISHERIES

The advent of the new international Law of the
Sea, which extended the EEZ 200 miles from the coast,
has reswakened general interest in the development aof
small-scale fisheries, particularly among the countries
of West Africa. These countries have seen in the new
Law a chance to exploit aveilable fishery resocurces with
national fleets. in response to a basic governmental
policy objective, as stated by all countries of the re-
gion, affirming their determination to achieve food self-
sufficiency. This issue has become a major concern in
Africa - where famine is becoming endemic ~ the popula-
tion having more than doubled over the last 20 years.
It will double again by the year 2000 because the rate
of population growth is still very high.

It is quite natural for West Africa coastal
countries to look to the sea to meet their animal protein
requirements., In addition, the other possible sources
of animal protein (swall and large scale livestock pro-
duction) are now grappling with weather, health, and
nutrition problems, and therefore offer little hope for
rapid development. The general consumer trend is to eat
fewer products of animal origin, as these becoms increa-
singly scarce. This being the situation, almost all
countries of West Africa are basing their fisheries
development policies on the following general principles:

(i) increase the production of fish and other
marine resources to meet the local .demand
for cheap proteins ; thus achieve food self-
sufficiency.

(ii) raise the living standards of fisherfolk :
modernize the small~scale fisheries industry
by wider use of motorized canoes and improved
catch techniques.

(iii) right the unfavourable balance of payments :
export high-value luxury fish and crustaceans,
thus ensuring a good inflow of strong cur-
rencies.

(iv) set up the necessary infrastructures.

But it is not an easy thing to move from the
expression of a lolicy to practical effective action
the parameters to be taken into consideration are highly
complex. From the socio-economic starndpoint,. a major
parameter is to establish the boundary between small-
scale and industrial fisheries, and where conflicts of
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interest arise when these two fisheries are competing
far the same fishing grounds. The classic example is
shrimp trawling and fishing for numerous high-value
deepwater fish species over sandy mud and seashell sand
bottoms over the shelf, such stocks being concentrated
between 5 and 30 iscbaths, the problem is that the same
fishing grounds are the favourite territory of the tra-
ditional small-scale fisheries sector.

For reasons of simplicity, rapidity and urgency
in food security, the dynamic, immedlate highyield, in-
dustrial fisheries sector wins priority over the improved
small-scale fisheries, which, though often the topic of
political sermons, are much slower to take off. But both
solutions will always conflict directly with the small-
scale canoe fishery. From the social standpoint, a com-
promise solution must be found which can offer the direc-
tly affected small-scale fishermen another alternative,
such as access to line fishing and crustaceans such as
crab or rock leobster over rocky bottoms unsuitable for
trawliing. Another possibility for this sector is to fish
:he small pelagic species associated with the continen-
cal shelf.

A11 in all. since the technical and economic
boem of the fifties (during which the use of nylon gear
became common) and the sixties (when oultboard motors
for canoes came inteo widespread use), small-scale fishe-
ries have made little progress of note. The exceptions
are countries such as Senegal and Ghana where the intro-
duction of the purse seine for sardinella was a major
step forward. However, the investment and operating costs
for this technique are high. It is only economically
viable where stocks are particularly abundand. Both Ghana
and Nigeria have developed an improved smsll-scale trawl
fishery (9-13 m craft), but the industry is now tottering
due to lack of eguipment and maintenance. Excepting these
two instances, small-scale fisheries can be described as
going through a stagnant period when, in theory, the
sector should be in full expansion. There are a number
of explanations for this situation but we will mention
onlyvthose which bear most directly on the small-scale
fisheries context.

1.1 The small-scale fishermsn and his environment

Field staff are well aware that the small-scale
fisherman is nearly always, for a number of reasons,
short of money ¢

- the highly specialized nature of the marine fisherman's
work (the fisherman/canoce/gear economic unit of produc-
tion). He usually prosctises a single fishing technique



directly connected to his social status, i.e., his
technical and economic capacitiss. There is & well
established hierarchy among small-scale fishermen.

~ restricted as he is -to one {ishing techniqgue, the
smali-scales fisherman is often dependent on a very
short fishing season. This is further compounded by

the random nature of a fishery in which violent winds

in the dry sesson, hurricanes in the rainy season,

and the luck of the sea (such as a few trips so unsoc-

cessful as not to even pay for the fuel ; capsizing

at the wrong time entailing heavy repsair costs for

the canoe and the motor - for which parts are often
hard to find - and so forth)}. Other problems are the

initial funds needed at the start of the fishing sea-
son, which always seem to be borrowed as the fisherman
is completely broke during the clesed season, and

which cannot be paie back. So the fisherman again has
to go into debt, running the same risks svery vear,

and consequently his financial situation is permanently
precarious.

- when by chance the fishing goes well, he has no assurance
that he will be able to sell his catch at a fair price
which pay him for his trouble, as everything here depends
on the market potential. Fish may be plentiful so prices
drep. Fishmongers may fail to appear when the catch
is landed and the fisherman must then process his fish,
often by drying and smoking, for later sale.

- in addition to this, when the traditional fisherman
has made a sale, the proceeds tend to be frittered
away in prestige purchases, or frequently for drink.
the rate of alccholism among these still illiterate
people is particularly high. The fisherman's behaviour
is a direct consequence of the instability and insecu~
rity of the rough life he leads.

~ This way of life, typical of small-scale fishing commu-
nities, is economically dependent either on the family
{the women process and sell the fish) or on people
outside the family circle, such as regular fishmongers
(who generally -agree to "advances on production®), or
well-off local merchants or privete individuals who
lend money to finance the purchase or renovation of
the canoe, motor and gear. These loans are paid back
out of shares of the catch after each fishing trip.

Need we add that most traditional fishermen
today still live in marginal coastal fishing communities,
isolated if not actually enclaves. Only rarely do they
have access to such items of social progress as education,
hygiene, health, communicetions and so forth. They are



Lo

gecordingly considerably bebhind with respect to the evo-
lution of the more lend-oriented rural sector. Government
initiatives are greeted with great suspicion and reticence
by these closed-in fishing cammunities. This is why it is
so difficult to earn the trust of this sccial milieu, and
why successfi]l actions require such a long consoclidation
period (5-10 years) to achieve a positive and lasting
impact.

Thus the small-scale fisherman within his immediate
envirvonment. Planners will have to take into acecount fthis
gspecific soclo-economic context if they wish to do useful
work in an approach targeted at promoting the development
and improving the existing structures of the small-scale
sgector. On this point, thc official trend up to now ha
been to modernize the sector through the introduction
of "imported™ systems which are heavy, rigid and constric-
ting, which upset the soclio-economic links within the
milieu and sow confusion, and which at the same time
fail to pravide the "services and connections” provided
by the established, traditional system.

1.2 Acecess to resources

Over the last 30 years, intensive and rather
anarchical industrisl fisheries have developed nearly
everywhere in the worid. Demersal and pelagic stocks
have been ocverfished. Marine fisheries production in
West Africa soared from 300 000 toms in 1950 to 3 000 000
tons in 1980. For sgsome years now, however, the unmista-
kable signs of overfishing are backed up by a general
dwindling of the catch, despite a continual increase in
effort. In most West African ports nowg one can see vessels
which no longer pay for their keep, rusting in the GDCk87
inactive, in confirmation of this aad fact.

In fact, the countries of the region have inherited
a criticsl situation just at a time where the new Law of
the Ses seemed destined ta offer them a vast opportunity to
expand in actual fact, mest if not all of these countries
are ill-prepared, technically, financially and phisically
to handle thise new prospects straighi off.

In practice, the mare appropriate thing would
be for the governments responsible teo take “d-quate Measures
faor resource management, limit the industrial sheries
effart, and take steps to rationalize the Rméllwacaio
fisheries sector. Considering the various interests at
stake, such political and administrative measures are

always highly complex.

Government policy options in the industrial
fisheries sector are, however, only partially r&sponsi@le



for this situation, given the technical capabilities

of the small-scale fisheries sector here and now. There
are obvious reascns why industrigl fisheries need to he
maintained, but there is also a need to enact and enforce
measures to protsct small-scale fisheries. Industrisl
vessels, for example, such as trawlers and purse seiners
should be relegated to the offshaore area and coastal
fisheries be reserved for cances and improved smakl-scale
fishing. FPlanners should take these slements into account.

1.3 Foreian aid

In most cases, international, fechnical and
financial aid to small~scale fisheries has been poorly
utilized. So far, the main feature has been unprofitable
over-~investment. Many countries of West Africa have been
provided with grandiocse centres for the development of
small-scale fisheries which include ice factovies, cold
gtorage rooms, landing piers, individuel storage sheds
for fishermen, refrigerated vehicles, storage Tor gear
and tackle, fish processing facilities, machine shops,
administrative and management offices, and so forth.

In the main, these infrastructures have proven
far in excess of the real needs of small-scale {isheries
and their technical capacity for production. They are,
in fact, "prestige” investments, (often desired by donors
or money~lenders), which governments are reluctant to
refuse. Once they become operational, however, it is
soon noted that these infrastructures far exceed the
technical and economic capacity for absorption of small~
scale fisheries. They are operating far below their
profitability thresholds and can only be maintained in
operation by continuous and heavy subsidies, usually
far in excess of what governments can afford. The only
alternative is then to abandon the installations, which
is what usually happens, or to request external aid on
a continuing basis.

there have been far too many repetition of this
kind of intervention j the recipient countries fall into
the habit of having everything given to them. In the
Tinal analysis, this kind of sid behaviour has onlyvsuc-
ceeded in developing a welfare mentality among the govern-
ments and small-scale fishermen alike.

During the four years from 1978 to 1981, aid
to smaell-scale fisheries in West Africs rose to US §
180 000 000. The current rate of foreign interventions
holds steady at roughly US § SO 000 000 per year, as
can be seen in Lhe table.
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PFlapnners otill have a great deal fe do in the
fisheries sector in terms of drawing up more

realistic and prasgmatic plans, corresponding

resl needs of the small-scale Tisheries ssctor.
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Table 2

TOTAL FOREIGN ARD TO THiE FISHERIFS SECTOR
IN AFRICA M THOUSAKNDS OF USS ‘
(exclusive of regional projects)

1978 1979 1980 1981

. Technical assistance - Total 15,479 28,253 25,537 26.541
. Breakdown ~ multilateral aid 7.885 11174 10,757 9,058
EEC 322 539 643 7.143

OPEC 160 108 108 108

. Bilateral aid 7.1792 12.432  14.G29 15.232
. Total financial assistance 35.017 49176 54.31%  T0.458
. Breakdown - multilateral aid 5.748 9.986 9525 9.425
EEC 1.126 3.259  5.664  5.664

OPEC 2,600 2,600 1989 1799

. Bilatersal aid 25,543 33331 3724 55.369
GRAND TOTAL FOR AFRICA 58.496 73.429  79.849  98.798

Received by West Africa

. Technical assistance 6441 7711 8.516 10.016
1.14% 1.80 L6213 1.318

1.321 5.197 5738 6,254

SUB-TOTAL 8.911 14,709 15.875  17.588

. Financial assistance 17.888 21,667 29,203  25.035
1.460 &4.347 1,962 3,518

1.323 2433 3355 5.84%

SUB-TOTAL 280,671 34,647 34,527 34,398

GRAND TOTAL WEST AFRICA 29,582 49,156  50.402  51.986

Source: FAG.
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1.4 Covernment policy options

1.4.1 Grganizing fishermen

Srali-scale fisheries are parslysed vather than developed by peorly chmsen government
policias regarding the organization of traditional canoe fishermen. The usual option iz to impose
cooperatives by means of unwleldy, suthoritarian, restrictive measures and procedures. This naar-
universal choice has prevailed and perpetuated itself for decadss without producing sny tangible resuit
of lasting impact. Likewise, all official forms of credit, the access to which is reserved for
couperatives, have proven completely inappropriate to the specific socio-economic context of small-
scate fisherlas and failed resoundingly everywherea.

Governments have shown s total lack of imagination in this domain, applying imported systems
without considering that thess Imported systems have not worked anywhere in the world except in
specific cases invelving sheer economic survival on the part of the fishing communities involved. The
cooperstive mevemeant is not & system which should be imposed, sven directly, by political fist, It can
enly suceesd if it is the product of o spontanesous, grass-roats decision in response to & serious problem
confronted by the community. Even now, there are hardly any production cooperatives anywhere but
there are a gaod many service and consumer cooperatives.

In Africs, it seems, the solution lies al the level of the iraditional fishing communities, which
ought really to be organized as a unit instead of focussing solely on a few isciated elements of these
communities, as usually happens with cooperatives.

The best strategy for organizing fishermen is undoubtedly the one used by the Integrated
Development Programme for Small-scale Fisheries in West Africa, from which planners would do well
to draw inspiration. This new approach is based on a few fundamental principles. One s to enlist the
active, permanent participation of small-scale fishing communities in seif-development leading to self
management., This involves: identification of needs; establishment of priorities; selection of options)
decision-making based on the commumity’s technical and socic-aconomic capacity to absorby action
plang mobilization of locel resources; snd exscution with the sctive participation of the assisted
comwmunity.  This gradust training in how to essume responsibilities produces s situstion where the
communities organized themselves as and when they establish the structures best adapied Lo their
particuler context,

142 Support services for smisli-scale fisheries: providing equipment

There has been sn erosion of the sytems tu equip and gear small-scale fisheries, as well as of the
basic support services. The main culprits are the ol crisis and the skyrocketing prices it engendered.
The limited turnover in the sale of fishing equipment plus rising costs have led private businesses to
take Yewsr risks and cut beck on imports. The emali-scale fisheries sector, with its limited funds, has
tried to find a partial solution to needed equipment replacemernts on parallel markets benefitting from
favourable exchange rates.

In addition, the fundamental facts of the sopply issue have been regularly thrown into a false
light by substantial donstione of fishing equipment and thousends of outboard motors to the couniries
of the region offered ta the governments in support of smati-scale fisheries as bilateral ar multilateral
sssistance. This had discoursged the best intentions of private initietive. The governments receiving
the fishing eguipment have tried to offset the apparent reletive gaps in private initiative by setting up
their own supply structures from supplies received from donors. These State systems, however, have
proven incapsble of previding 2 sstisfactory service of this kind. Mowhere has a cash reserve been
reconstituted, thus making it possible to replace eguipment. Chapter 2.3 below suggests & compromise
solution, which appears the best choice at hand.

1.3 Field services for small-scale fisheries

The general tendeney to concentrate services heavily in the capital clties under the Departments
of Fisherles or Fisherles Services and skimp on technicsl field services (by definition highly
decentralized) has virtually cut off all dislogue between the Fisheries Administrations and the small-
scale fishing communities, mest of which remain isolated and abandoned to their own devices.
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fhe lack of tield logistical and technicsl support ig unguestionably one of the main causes of the
failure of most small-scale fisheries development projects which do not receive gdequate follaw-up.

The Best way to il this gap is to set up fizhery development units mads up of experienced
praciising techinical people living in the fleld on a permanent basls among the communities they serve,
This would inciude fisheries technologists, enaine specialists, cavpenters, fish technologies, exparts In
women's activities, and zo forth. Planners should note that what s being suggested here i3 @
“technical” and not an Yadministrative' decentralization of the Departments of Fisheries.

15 Conclusion

The general marine fisheries situation described is not catastrophic, but it dees veguire the
greatest attention from the governments invelved. A {irm fisheries resource mansyement and
administration policy impliss the right messures in the industrial fisheries sector and in the small-
scale fisheries secton. '

Certalnly, ohe of the majer regional problems is the collapse of the Savdinella stocks and their
replecement by a substantial increase in Balistes (several million tons) unutilized because unfamiliar to
the great mass of the Afvican people. Marine fisheries can only be rationalized by the implementation
of global sertorisl, long-tersy master plans for development. This is the only kind of plan which can
ensure continuity in government resgurce management and administration policies. Such master plans
would slso make for better oriertation and coardination and more effective use of foreign ald.

In practical terms, the development of small-scale flsheries is contingent upon good technies!
field services. These in turn require heavily decentralized Departments of Fisheries. Development
alse means setting up ithe necesssry support services and structures st all siages of the
harvesting/processing/markating process.

Z. PRESENT STATUS OF SMALL-SCALE FISHERIES: PLANMNING REQUIREMENTS

Table 3 lists the best presently svailsble infermation on the small-scsle fisherigs flest and
vields in West Africa. The data prompted the following comments:

- with the exception of Cape Yerde (which has the most exact data), Benin, Ghana and Senegal,
apparently no other country of the region has undertaken a frame survey Tor meny years. The
frame surveys which do exist are not at sli complete,

o the number of cances and fishermen is uvsually taken from the older sstimstes and there mvay
have been substantial changes.

- no countey i the region has besn able to set up or malntaln & ststictical moniloring and contrad
of fishing effort. Monltors ore not followed up, and the yleld figures pul forth are quite
untrustworthy. The countriss of the reglon normally make no distinction between cence fishing
and improved small-seale fisheries (small trowlers snd purse seiners). Or they count marine
fisheries together with lagoon fisheries and the upshot is that confusion s more prevalent than
clarity. Ubviously, this ig & very awkward situation for planners.

Be that as it may, even these inexact statistice do provids a relative order of magnitudes
concerning the eauipment and support services sssential to operstions in the small-scele sector. As
one indicstion, the planner can drew on the follewing regionel estimatess

- the working life of a canoe (% to 10 yesrs) measns that approximately 5 800 to 7 500 new cunves
are needed each year.

- the aversge working Yife of an outhosrd metor rerely exceeds three years and so about 5 000 to
& D00 motors need to be replaced every year, including full sets of spare paris.

assuming & maximum working life of 4 to § fives for {ishing gear, Le., annual replacement of 20
to 2% pereent of the netting, 10 000 new gear with all accessories, exclusive of fishing liney and
hooks, would be necessary.
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While it is reletively easy to evaluaste the averall equipment requirements of the region,
parceliing them out and distributing them along 9 000 to 10 000 lkm of coastiine {khe Cepe Verde
Islands alone have 3 000 km of coesstling), shared by 19 countries, 12 with s different and non-
canvertible monetary system, raises every possible kind of problem. This is why it is so hard to supply
these fishing communities with the necessary equipment.

SGME DETAILS OF TriE TANOE FLEEY

- CAMERCOON .

on
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~-13 m canoes
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-~

- CAMBIA 942 cances under 7 m
185 7-10 m caunpes
F¥ cannes over 10 m

- LIBERIA 771 Kru canoes under 6 m
249 7-12 m Fanil canoes

~ SIERRA LEONE 355 Kru eanoes under 6 m
5025 6-10 m canoes
1 326 10-15 m cances
384 14-18 m canoes

5 canoes with sail

- SENEGAL 332
5 300 cances with motors

These problems concerning the provision of supplies and support services to small-scale fisheries
are not new. They have been the constant concern of the suthorities involved fur some decades now
and have given rise to a number of assistance projects to the small-svale sector. A review of efforts
in this domain may indicate what gction should be underiaken in development planning of this sector of
proguction. We shall lock at canoes, motors and fishing gear,

2.1 Canoes are the basic compeonent of small-scale marine fisheries. Each cance represents one
fishing unit or basic sconomic production unit,

So far the couniriss of the region have used their own forests for the wood to build their dugout
canoes. The most popular species for dugouts is Triplochiton scleroxylon, which provides three of the
most representative Lypes of canoes, according to tree height:

- small &7 mnocanoes, used by 1 or 2 fishermeny
- medium-sized 9-12 m cances, used by 4 to 8 fishermen;
- long 13-15 m canaes used by 10 to 15 fishermen.

Frame surveys enumerating the numbers of fishermen; as well as planners, need to note these
differences, Each size of cance has its own special techniques and annual yields: 1-2 © for small
cances {(not matorizable); 3-5 t for medium-sized canaes and 715 t for leng canoes.

Ghana was and is unquestionably the greatest producer and supplier of canoces within the region.
The spread of these canoes to Liberia, Sierra Leone, Ivory Coast, Togo, Benin, Nigeria, etc. was
facilitated by seasonal migrations of fishermen out of Ghana. In recent years, however, cance
production in Ghana has fallen off considerably due to internal difficulties. Ghans does still have
forest reserves, though it is not sure that these will be renewed by reforestation, but in the long term
the country will probably not be able to continue supplying the sub-region with canoes.



Senegal, the most dynamic small-scate fishery in the region, has had no wood for a long time
now. To meel the needs of Tishermen, Seneqal hae developed a iind of craft which is 2 compromise
between & dugout and a plank boal. The result is astonishing: the Senegalese canoe is found throughout
the northern sub-region. I iz one of the rare countriss «a!om} ~uth Sierra Leone and Ghena, where a
shipbuilding tradition has developed. The Cape Ver de istands also have solid experience, irherited
from Portugal, of the manufucture of plank bosts.

The idea of replacing traditional canoes by other sturdier types of craft, more spaecicus, more
seaworthy, and better for marine Tisheries, has altracied the attention of nations! and international
authorities for some 25 years now. Their interest coincides with the introduction of outboard mators
in small~scale fisheries.

But the problem of replacing cances is highly complex. It invelves a number of parameters,
rmainlys

Technical parametiers: size,; shape and weight of the craft, which depend on:

]

the type of fishery for which the craft is intended, with or without mator, with or without
sail.

~ working conditione at sea:

) Is the craft intended for use out of a port, s sheltered creek, a lagoon opening or a river
estuary? This is the simplest case and any well-constructed type of craft will do.

i) Will the craft be used off & low coasl, much of which is out of the water at low tide? This
is the case of cerlain coastal aress in Gambia, Slerra Leone, Guines and so forth where
tidal height varies greatly and craft must be pulled up above the high-tide mark rather than
left at anchor beyond the low-tige mark for obvious reusons of safety, particularly
motorized craft. Such a vosst demands flat-bottomed beachable craft which can essily be
pulled cut of the water at high tide. This is not & very difficult problem to solve. Sierra
Leone appears to be developing a plank cange model which meets this requirement, but the
canstruction technique still requires & great desl of improvement.,

it} Is the craft intended for use off a hard coast with heavy surf? This demands & surf-
erassing craft which has to be bsached al each trip. In this case, the craft needs to have a
certain form, size and weight in order to cross the surf and so that it can be beached.
There is a certain size and welght limit beyond which it becomes impossibie to haul the
craft up above the high-tide line.
This iz definitely the most complex instance and the hardest one to solve, Unfori:tmately it
ooeurs very frequently among the coastal countries of West Africa, purtxcuiariy the Benin
Gulf countries. ¥t should be examined in detail,

wese GUring the sixties people began to look at the Doris sclution, s motorized marine
plywead eraft. It was about 6 m long and was tested in Dahomey (present-day Benin), One
solution to the problem of hauling the boats would have been to winch them but the
projects at the time were very short (being virtually confined to a simple demonstration),
whereas the method, to be well assimilated, would have required follow-up for & rather
longer time. in any case, the main handicap of this kind of craft was the mediocre quality
of African "maring” plywood, which was not resistant to seawater. The boat was also not
the right shape and was too shork.

During the seventies, sume unsuccessful experiments were made with small ferro-cement
boats, particularly in Togo. In any case, they could only have been used aut of e port, not
off a coast.

Meanwhile, the prometer countries, Senegal and Ghana, with the introduction of the purse
seing for Sardinetla and also to use longlines, had to Jh;f? to a3 longer cance (15-16 m).
.These local carpenterfsailors were certainly able to find highly et?ectue stopgap solutions

to the problem. Bul long canoes cannot be besched. Vhey are left at anchor beyond the
breakers and the catch is landed with the aid of little, eavh -erossing canoces.
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Beginning in 197%, Japan began to introduce fittle FREP boats in Africs. The
to 2 number of countries of the continent, as wers large guantitiss of outhoa d mutmv

Nowhere except in Mauritania were hese Dosts worked off hard coask:, whers they appeas
o have been used right off the beaeh, and therefore no conclusions can be deawn from this
expariment.

The Japanese measures did, however, reawalen interest in the “ranoe® question, espsele
inasmuch as 8 new Senegaless pmkiuiype fibreglass cance had been lsunchad, g)f a8 .yl
unknown performance. Private f'frms in Migeria and Gabon (just to name twol began in the
earty eighties to build little RFG or FRP boats, first pleasure boats and then cancas.
Canoes in Gabon were used primarily for river transport, Some, however, began to be used
for estuary fishing (no surf). Beuchable boats in FRP were built in Nigeria but no dsia is
available ont these

In the early eighties, France launched a new supercanoe pratotype, inspirﬂd by the

Ghanalan cance but with better proportions and 8 more streamlined shape, made out of 4
new material, glued and laminated wood. Some test models were dtmomzra&d in Cape

Yerde, very Cosst, Madagascar, and so T‘or“(h., The bost was used to transport fish in Cape
Verde, whereas it was used in Ivory Coast for distant-water longline fishing aut of Port San
Pedro. Hull prablems developed after t\m or three workiog vesrs. On-site repairs proved
difficult, If not impossible, The model was then used as o “mould” for identical hulls in
fibreglass. The fibreglass madel was testad under the woest passible swrf conditions and,
while it undeniably has a number of qualities, it doss have a few wesk points (not the shape
but the way it is bullt) which could be corrected.

This appears to be the best if not the only progress in improvements to beachable cances in
Africa.

More recently (Iste 1984}, FAD built two prototype canoes in Senegal out of 15 m planks
for advanced smali-scale fisheries (the distant-water longline %a iweikd fishery). These
nave pull-up inboard motars and can be beasched. A craft of this type s pmbuwy perfect
for high-yieiding small-scale fisheries in countries with good coastal ace and no surt.

Everr though 25 years of intermittent trials do not ssem to have produced any very
concrete vesulty, these attempts Lo improve canpes do lezd to some very inkteresting
conclusions regarding the fulurs, at least as far as the technical aspects sre concerned.
The fact is that size, shape and weight problems sre well-researched now and can gasily be
solved, Marlne plywood (Afcican), gﬁucd and lamingted wood, ferro-cement and iron ean be
ruled out In cance construction. The ondy valld vemsining construction materisls are wood
(planks), FRP (ighly inflammable however) and aluminium (riveted, not soldsred)

The biggest handicep to the extenston of improved canoed is still their cost price which far
exceeds that of traditional cances, as the Table 6 shows.

As can be seen, the FRP 10 m supercanee is equal in volume (33 m ) to the Chansian 30 m
dugout canoe, but it costs nearly three times as much.

From the sorio-economic stendpoint, ss long es traditional cances are svailable, smali-
scale fishermen will definitely continue to prefer them. First, becasuss their guality i
excellent despite their shorteomings and mostly because no other material cen begin to
compete with them. Ancther major soclal component is the firmly established traditionsl
cange market, which is certainly not going to be replaced by some external solution,
especially an Yofficial™ one. The traditional canos has been shown to adapt very smoothly
tu sven the new, unwleldy purse seines, which were thought to require the introduction of a
new moadel of seiner, Where the planning of fishing craft is concerned, one must procesd
very cautiouslys price will always be the key to purchase.



1984 Price Traditional Canoe FRP Canoe (in US dollars)
-7 om 11-13 m -1t m .50 m 10w 12w

Ghana - 1 4n0/2 600 3 000/9 GO0 - - -
Senegal - - 3600 - - -
Sierra Leone 100 1200 1 800 - - -
Liberia S0GG 2 006 4 0po -~ - -
Togo-Benin - 2 500 -~ - -
Gaban 1 000 1 800 - 3 000 - & 000
fvory Coast - - - - & 000 -

o~

AR extension trial for the FRP supercanoe is now under way in Jvory Cosst under the hire
purchase systern, 1t is aided by s losn from the Caisse Centrale de Cooperation
Econarnique, and & government subsidy covering 30 percent of the cost of the cence. This
superpironue is the only present example with some chance of success. This is due to the
very special context of the operation. It involves concerned migrant Seneyalese fishermen
(ot vory Coast fishfollk); an isolated sector, very far from any markst; adequate support
services quarantsed -- ice, fuel, spare parts, maintenance, marlketing; ressonable rate of
foan repayment with respect to income.

2.2 Motors: Qutboard motors, introduced nearly three decades ago, have today become a necessary,
indeed essential, component of all large and most medium-sized canves. An estimsted 30 to 40
percent of present craft are now motorized, Nor should we forget that many of the small ones steiply
cannot be motarized.

The introduction of the Z-stroke oil/gascline mixture outboard mator was a Senegalese initiative
of the fifties. The innovation was taken up in short order by Ghana. The motors o use at the time
were 10-15 hp Johnson snd Evincude outhoard motors, well-represented by the Compagnie Francaise de
PAfrigue Oceidentale (CFAQL

The motorization craze hit almost all the countries of West Africa during the sixties, spurred by
a number of bi- or multilateral assistance projecta (particularly the FFHCL Virtuasily all development
projects designed thereafter included a feance moterization” component.

An odd thing, however, is that this costly trend in cance utilization was not matched by
systematic, socio-economic and technical surveys on the part of any of the countries or agencies
involved. Today we sre Taced with @ particularly regretisble gap. It iz not at all obvious in many
ceses that this innovation helped improve lving stendards of {isherfolk, Mesnwhile, fishermen have
virtuslly lost the ability to use sail, the reintroduction of which is now being attempled today at great
evpense.

During the seventies, Yamaha motors repiaced the former brands, which have now virtuelly
disappeared. Yamahs motors were introduced en masse in the form of Japanese assistance to West
Africs. At preserst Jspan has @ virtusl moropaly on the market for outboard motors and spare parts in
Afica. A certain stendardization of ocutboard motors is certainly desirable but it is unfortunate that
the models change so often, a8 this makes maintenance and upleep nearly impossible.



Motarizetion followed somewhat the saime evolution as canoes. Canoes ranged further afiald in
search of new iishing grounds, particularly longline grounds, Seneqal, lvory L,Gasr, Ghana, ete. were
typical of this tremd. Ancther exsmple s Lm. uze of new LBLhH!L, ses such as the purse selne, g very
heavy plece of gaar which demandﬁ a la crew of 127 1o 1% men and therefore s more powerful
mater. Today, for example, most canoes use z_" and &0 hp outboard motors {oil/gascline mixture), For
day fishing, the averaqe fuel ‘«uﬂsu’“‘”xfﬂ’(}ﬂ is roughly 60 tres. For distant-water fishing (J to & deys at
sea) the canges load on ag mach as 200 bitres of oil/qasoline. Given the present cost of fuel, such high
cansumption levels should give plenners food for thought!

Thers is gene*'al consensus at prasent that the outboard moetor has definitely become s necessity
in some cases. Bub its incrdinate use does lesve one with the hmpression that an outboard motor often
has more o do thh prestige than with cost-effectiveness (the fisherman wants a more powerful moator
to go faster).

Certainly, cance molorization has beeome a necessity, but the sys’wm is completely anarchicsh
There is no planning, and most of all ae technical and ecancimic study, in particular, on the relationship
between canoe models, fishing technique and horse power, Worse yet, outlmaxa motar manufacturers
change model constantly, making the maintensnce Py aoiem, in wms of spare parts, virtusiy
unsoivable. The rete at which motors are groduced s evidence of the consumer society demands,
thrautcr tic of the waestern Hfestyle in the second half of the twenticth century, which is not at all

ralid for African fishing communities.

Concerning the Suppart Services, thers are usually nmc\hme workshops at headquarmrs level in
the Departrments of Flisheries; sometimes with branches in the ield or in dwufapmant prejecis. Thess
support structures, slong with the equipment donations recelved; are managed by the "administration™
Unfortunately, the management of "bureaucratized™ machine workshops is feirly inefflcient. Most
frequently, once the first stock has been used up (rnotors and spare parts), stock renewal orders lay far
behind demand because the necessary permits have not been lssued, or for lsck of forwerd planning or
initiative, or becsuse of spare part specification problems because the models have changed, and so
forth.

Genevally spesking, motorization keeps going thenks to the initistive of certsin private firms,
but most of alf as 2 result of “successive waves of equipment donations” which more and more tend to
form the basis of external aid. In countriss with convertible currencies, the mcstc:refspdm parts
situation is fairly satisfactory, but it is catastrophic in most West African countries lacking
convertible currencies. This situation (some term it 3 privilege and others a disaster), has prompted
the devalopment of & runaway paralisl merket In currency, equipment and consumer goods, making any
notion of econoiny completely irrelevant.

The most recent trend in canoe motorization is the use of kerosene-fueled outbosrd motors and
the introduction of the diesel outhoard and Inboard motors, In West Africa, the use of the kerosens
fusled outboard motor hss spread widely in recent vesrs (1983-84) in Gabon, stimulsted by twee
private firms: Yamsha, Mariner and Suzuki, This twin carburettor motor starts with gasoline and
when a certain engine speed is attained the kerosene intake switch tales over, To stop the motor, the
process is reversed. Kerosens and gasoline consuimption are near ldentical, but the enormous
advantage lies in the overall fuel cost, at least when the gasoline/kergssne price differsnce is big
encugh,.

Government price policy. on the different fuels therefore has to be known prioy to selection of an
cutboard motor. The utilization of outbosrd motors also reoulres practical training of the cance
fishermen who will run the moter: 2 technical/economic aspect often overlooked.

The dissel outboard motor and pull-up diesel inboard motor were simultanecusly introduced only
in late 1984 in Senegal. It is wm“h noting, however, that several attempts to use a diesel inboard
motor Tailed in the past (see Yable 7).

Light and 12 hp outboard Ruggerini prototype diessl motors, supplied to Sensgal under Itslian
bilgteral aid to small-sesle fis hef*tm, underwent comparative trisls. The triale showed that 2 12 hp
diesel motor performs as well ag & 25 hp gesoline motor and consumes four (o six times less fuel. An
gutboard diese! motor, "sn the cother hand, iz 108 percent heavier, an obvious probdem of maintenance
and ?ranspo;t ab the end of the trip, a8 the motors cannot be left on board, After several months of
use (1985), salt deposits formed on the engine block (the engine houd not providing adeauste
;)mtectxum sllowing entry Lo seswater, The builder is now studying the details of this problem. '



e}

Three Deutz diesel motors, 12 snd 1% hp, were instalied on g 15-16 m Senegsless cance and on
two plank canoes, These were the new 15 m FAO-designed protolype cances. One was used in Senegel

and the other in Guines~Bissau.

The design inspiration was taken from the Indian systern of a pull-up inboard motor inside a
virtually waterproof case resting on two axles fixed to the inner sides of the canos, allowing the motor
to swing up and down.  The motor is sir cooled and there is also a wster-cooled version. The
watertight case has a movable cover which can be teken off ones the boat is at see, and gut back when
the craft is besched or put into water, l.e., at oritical moments when the eraft may be submerged or
even overturned by wave action.

With an assermmbly of this sort, the transrnission shaft fixed to the motor can safely be moved up
when the boat reaches shore and ie beached. This sytem is far superior to the one used up to now with
the Dorls, where the motor is fixed in place and the transmissionfpropeller atiached tu the motor by &
movable Cardan shaft. The weak point here is that the propeller shaft soon wears out and must be
replaced every few months -~ just the sort of problem to avoid in Africa.

Table 7 lists the various trials in Africe during the last 2% vears wilh beachable diesel-fusled
boats.

Such are the latest initiatives in this field. It szerns premature at this point in Hime to draw any
final conclusions. Predictably, however, the inboard diesel motor, puli-up or fixed (according to the
conditions of wuse), does represent the future solution for distant-water, lerge and medium-sized
canaes, For medium-sized canoss, one possible solution is an cutboerd diesel motor, should these new
miotors be proved reliable. For day trips in canoes, a fresh look should be taken at the whole guestion
of hp and motor type (gasaline, kerosene or digsel) in the light of the too often overlooked or forgotten
possibility of using sail.

In concluston, the major constraints to canoe motorization are:
- he fs are changed too fregue ntailing & serious probiem of spare perts.
The models used are changed too frequently, entailing & serio uvilem of spare part

~ A general lack of organization of the field services for engine repair and upkeep, Underskilled
mechanics in fishing communities keep canoes inactive for long periods of time when motors
break down.

- Lack of basie training of cance fishermen in engine use and maintenance: such training would cut
the frequency of breakdowns.

- The lack of support structures to supply fuel to fishing communities scattered along the eogstss
fishing activities paralysed by lack of fusl

These are the basic factors which administrators should keep in mind in planning small-scale
fisheries development.

2.3 Fishing gear

In this sector, also, there is 2 deplorable, near-tots! lack of frame surveys, depriving the planner
of the data base essential to development plenning and the rationalization of fisheries, Frame survays
are likewise of capital importance in sguipment supply systems, and gualitstive and quantitative
equipment specifications.

We do, however, have some notion of the most frequently used kinds of gear:

- bzach seine

- purse seine {Sardinelia)

- drift gillnet (Sardinella, shad)
- bottom and surface giilnets

- bottom and sorface shark net
- longline

- troliing line

- fleating and bottom longline
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and ail their sccessories: strengthening ropes, lesds, floaters, rope gear, thread for mending -assembly,
hooks, eto.

Fach gear hes different cheracteristics and its own gpenifications, perhaps not in each country
: Africa vo the nest.

In Africa, not a producer of nyion line {the dominant material in line fishing); private initistive is
very Himited. The basic commuodity has to be impurted and therelors small-scale fisheries are entirely
dependent on foreign trade for their supply of nyvlon line.

Nigeriz did have a nvlon factory which was operational for seversl years, producing line and
mesh, but the quality was rather medinere and the factory has gone out of business. There is a net
factory in Senegeil, which gets its rsw material supplies from France. The factory is working in the
red and is trying to expand its market. [tz Jooms are Hmited to certain kinds of mesh, particularty
trawl and purse seine mesh for the industria! fisheriés sector, which does not necessarily correspond to
ihe characteristics of small-sc shing gear. Yery high final cost (and sale) price means the product
cannot compsete with high-guality importe from Asia.
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The requirements of smali-sosle fisheries and those ot industrial fisheries are so different that
they virtually cannot be put together. Moreover, industriel fisheries usually have thelr own sxternal
sources of supply. A fishing net industry therefore hes little chance of financial success in West
Africa.

Such private enterprises as the Compagnie Frencaise de UAfrique de ["Ouest (CFAQY in
particular, whose branch offices are found virtually throughout the region, supply limited quantities of
some of the commonest types of mesh netting such as that ussd to make drift glilnets and small
bottom gillnets. Thig is pearly the anly possibility for supplying small-scale Tisheries. Sometimes
private firms also import netting when there are reliable orders from fishermen who have a reputation
for financial solvency. Here again, end for the same ressons, a parsitel market in fishing equipment
has become a fixture in the couniries with convertible currencies and those not so favoured. This
market is rmade essier by the porous nature of national boundaries,

Given this obvicus lack of resources, the countries of the region have included supplies of
equipment as 2 component of their small-scale fisheries development projects. These proposals are
ususlly accepted by forsign aid. The quiding concept, as for mutors, was to constitute s working
capital out of these original contributions which would allow the fishing equipment to be renswed as
needed. '

A very recent study made in garly 1985 on the initistive of the Regional Programme for the
Integraied Development of Small-Scale Fisheries i West Africa did, in fact, make an anslysis of how
State and private systerns o supply fishing gear and equipment work in certain selected countries of
the region. The resulis of this survey are fairly sdifying and give useful indications for planning supply
systems. They mavbe sumimarized as follows:

- In convertible currency couniries (the CFA franc zone] the supply of fishing equipment and
accessory qear (likewise the supply of cutboard motors and spare parts) is genevally fairly
satisfactory when it comes from private enterprise. However, running out of stock s a fairly
COMBION CCCUTENCe.

- The major handicap of the privste sector is its lack of information on the requirements of the
small-seale fisheries sector, for lack of date on the subject. Another handicap is the lack of the
technical background sssentisl to writing orders including exact specifications for gear and
accessories. The result is thet the eguipment available does rnot always currespond to the
specific norms peculiar to each fishing gear.

~ Another, ard so far unsuspected, handicsp is the relative marginalization of the trade in fishing
and scoessory gear which has @ very limited turnover. Thig means that the sasle of fishing gear
cannat he the prime economic activity but must be periphersl to the sale of gther more popular
consumer goods. This explains why the profit margins are still fairly high and there is virtually
no competition.



- In the countrizs with non-canvertible currencies (the Englist- and Portuguese~spesking countries
of the region) the situation is crucial due to the lack of {oveign exchange for imports, such funds
obvisusly being earmarked for other priorities. Fisherfolk i these countries are usially reduced
to getting their supplies on the paraliet markel, which is made much gasier by the porous nature
of national boundaries,; but they pay &xorbitant prices, given the prevailing rates of exchange.

Cenerally speaking, the oificial state {Department of Fisheries) or para-statal (state firm
cuaperative, ete.) supply systems set up by many countries of the region, based on an init
contribution from external aid, have met with Tairly respunding {atlure. This is mainly due to the’
inability of the Civil Service o assume tasks totally foreign to it, tasks normally purformed by private
initiative.
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We know of no case in which it has been possibie to reconstitute the working capits!, as often the
monay recovered on sales of fishing gear is used for other administrative expenses.

Furthermore, the sitorage and sales structures mobilize an army of personnel - generally
overpaid, as often happens in the state firms -+ most of whom are s real financial burden on the
income from sales. Under these conditions; even where there arg no taxes to pay, the prices at which
equipment is sold td fishermen are nobt generally lower than eguipment sale prices in private
commerce.

Angther frequent cccurrence is that the sisif is not sufficiently familiar with the technical
sperifications of gear and so write out orders which are not exact. This occasions 2 long, slow back
and forth correspondence with suppliers. This, added to the fact that the orders are not renewed in
time and that the delivery time is not taken into account, creates @ situation where these systerns are
frequently short of stock for long periods of time, during which the small-scale fisheries remain
paralysed. During this time, the meagre income g eaten up in salaries, accelerating the exhaustion of
the ill-fated working capital.

tt seems cbvious that rigid, heavy official procedures lack the proper flexibility. State or para-
statal staff do not have the experience, competence, motivation, spirit of initiative and decisiveness,
i.e., the management capabilities, essential to the success of such activities.,

As a result the most effective aid which the governments of the region could comtribute to the
development of small-scale fisheries would simply be to encourage and stirnulate private initiative to
ensure the supply of the necessary fishing equipment and accessory gear, by the applicaticn of the
foilowing measures:

- The vemission of taxes on all gear and accessories {likewise motors and spare parts under
40 HP) in use at sea.

- Deriving from the sbove measure (censidered as a subsidy), reduction of the authorized
profit margin.

- Issuing the necessary import licences to cover small-scale fisheries requirements, with
supervision over quality, origin and prices.

For their part, the Naticnal Depariments of Fisheries should be in a8 position to provide
traders/importers with all detailed speeificatinng as well as the necessary quantities for each category
of equipment and aceessories to be ordered.

These arrangements imply that frame surveys be conducted beforehand, These surveys should be
conducted respansibly by properly trained staff,

These reflections on development planning were inspired by an analysis of the compeonents of the
production sector of small-scale fisheries.
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3. FISH PROCESSING

3.1 Socio-ecenomic context of fish processing

Fish pr
mastered bot

ceessing and marketing is the near-exclugive privilege of women in West Africa who have
th the traditional fish processing techniaues and the markets,

Profits from the purchase and ssle of fish allow them to constitute and regenerate Papital af.
which a pert Is generally used to renew the L({Ukﬁmbﬂ‘n of the fishermen, who are thereby economically
dependent an the women. In sddition, withiey the household the f;s‘wrmgr*‘" budget and that of his wife

or wives gre completely separate. Economically, the women master the whale "‘hsh chain” system, and
they also assure the stability and viability of the faraily, thelr traditional responsibility at the same
time.

In this context, which pisnners should bear iy mind, it is easy to see that "oificial-parallsl”
interventions, where they clash with such traditions, sre doomed in sdvance to fail

The comparatively more independent urban fishermen land thelr catch directly in ports or on
beaches in the large coastal cities, the city markets abwrbmg virtually the entire deily production
(surpluses are processed in various ways by the fishmongersh, But most small-scale fishermen land
their catches in their fishing camps where they also live and where solidly established family and
soclo-economic traditions infervene in the destination of the fish brought ashore.

Generally, the fisherman's wife or wives {or, failing that, I m moneylender) have priority in the
purchase of the landings of which thay agres on the price. Bum it collector fishmongers appear, the
fisherman then divides the fish into pilee for sale. I¥ the offering price is good he sells. Otherwise the
cateh goes as agreed to the family group. The women then srrange to sell part of the cateh fresh if a
local market is sccessible or else process the fish - the only way to preserve it - for ister sale,

Thus, over the generations, a still vigotous small-scale family fish-processing industry developed.
Its characteristic features are: very low investrmentsy no machines and ne automation, all work manual;
simple techniques and little or no management: great flexibility in adepting to fluctuating yields
ranging from nothing or little one day to & huge catch the next {(the women can spontanecusly mobilize
a large local labour force).

Like the production sector, the fish processing sector lacks an economic survey of adegusie
scope. It is therefore impossible to make any reslistic estimate of the cost/benefit {or tosses) ratio of
these women fish processors. This gap must be bridoed as soon as possible. It is virtuslly impossible
without thiz dats base to evaluate the econemic impact of racommended ar imnplemented technological
advancement.

3.2 The technica! context

In tropical and equatorial countries, fish loses its freshness and spoils from six to 12 howrs after
it is landed on share, depending on the fish sp&cicd and toeal clivnate, Including termperature, humidity,
sunlight, winds, ete, All in all, the product landed by small-seale day-trip fishermen can be considersd
fresh, these being active fisheries where the fish ig hauled live oul of the water (beach seine, surface
gillnet, purse seine, line fishing, ete,),

However, the Qrﬁall—saaiu fishing communities strung along the coasts do nol have ice, storage
faciiities or cald trucks Lo either steve their cateh or send it off divectly to distant markets. Moy can
faciiities of this sm*? be profitable vnless there is a rapid turnover in stoeks stored and trensported and
unless the fish bring in 2 good price. Cnly fuxury fish can bear the costs, as shown by the success of
private sales of fish from the Senegalese small-scale line fishery. These fishmongers collect the cateh
at the large producer centres, ice the fish, and deliver it to markets in Dakar end inside Senegal.

Most of the small-scale fisheries cateh, however, iz pelacic gpecies of little commercisl value
intended for 'the mass of rural and urban consumers of little means. The small-scale fishing
communities scaitered alang the coasts usually have no cholce but to process fish before marketing.
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There are & number of methods of processng fishy techniquaes vary from country o couniry and
fram region to reglon. The overviding concern is that of greserving the fish. Particular considerstion
is given ta consumet tastes from the standpoint, of presentation, colour, texture and flavour, the
"quality criteris®, which cannot be compared to "western standards”, Many aftempts to iroprove fish
processing have met with Tailure merely because they overlooked the sbove points.

The commonest fish processing products in West Africe are:

- dried fish

- dried and salted fish

- fermented dried fish

- dried and smoked fish.

3.3 Dried fish

This is the simplest and easlest preservation technique. It uses only natural elements: sun and
wind, It is particularly suitable and is usually applied to small pelagic species fike the Anchoviells,
which are intensively fished on a seasonal basig in the early morning with beach seines or even fine-
mesh purse seines.

The fish arg scattered to dry on the sandy beaches near the fishing camps or compounds. The
wornen turn them at least once during the day, picking them up in the later afterncon. The fish is
stored in & sheltered ares for the night. According to how dry it is, the following day it Is laid out to
dry o the sand on mats or racks, usually in the fisherman's own compound. By this time the product is
dry enough to be stored and taken to market, packsd in large baskets or in burlap bags.

In the humid, egustorial elimate, coastal countries around the Gulf of Guinea this type of
product is harder to preserve and does not keep as long as do dried fish in the more tropical climates
such ae Senegal and Mauritania. The fish rapidly re-sbsorbs moisturs, develops mould and is attacksd
by mites, scaveneger beetles and Dermestes.

If commercial reasons such as lack of wansport, price speculation and so forth mean the dried
figh has to be stored for a long time, the product has to be re-exposed to sunlight every week for two
days to eliminate mould and insect larvae.

Diried fish is highly prized sll over and sppears, though irregularly, even in the most remote rural
centres infand. This widespread trade in dried fish is facilitsted by the warm dry climate of the
Sahelian zone and by the very small size of the fisb which can be retailed in very small quantities.

3.3.1 Improvements

Certain  technical Improvements of fish processing bave been fested, particularly the
construction of cement-drying areas, but these small pelagic fish have lost 2imaost all of their thin
layer of scales in the fishing process and therefore adhere to the concrete and break or tear when
removed, which lowers thelr commercial value. Such initiztives should be rofed out. In contrast, there
have uther, more effective, more appropeiate interventions, such ast

- Setiing up drying areas made of gravel or beach pebbles, where these are found locally, The
fishing communities are perfectly capable of laying cut such areas themselves if they have been made
aware of the problera and shown how to proceed by extansion workers.

- The most common improvement e to set up fine-mesh Imperted drying racks in sn open, sunny,
welb-ventilated srea. The raoks are set on wouoden or concrele supports about %0-100 cm off the
ground. This much more complicated tschniques does have the advantage of making better usge of the
wind-sun combination. From the hyglene standpoint, the fish is not in contact with the ground which is
often unclean and herbours mites.  Should it rain suddenly, the fish can be instantly protected by a
plastic (polyethylene) shaet spread over the racks.

This kind of installation, it should be nuted, cen be made from local {(much cheaper) products
such as wood; bralded mats, bamboo lattice-work, elte., which would sleo stimulate the development
of a small-scale rural industey Lo produce the frames.
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From the stendpoint of small-scale natural fish drying, there is little room to innovate. An
exception is the polysthylene tent sclar drier, tachnically velid bul yel to prove cost-effective. An
artificial drying process using enargy, such as fusl or electricity, to run the warm sir vents would in all
likelihood produce & better-guality fish product. But it would exceed the capacity for financial
gbsorption and managernent of the fishing communities involved, and above all the cost would be
excessive compared {o the purchasing power of the mass of consumers,

3.3,7 Recommendations

Before drying:

- Throughly clear the drying area and vicinily of anything which could attract and provide breeding
grounds for flies and pests.

- Rinse the fish in seawater {or drinking water) especially if it has become dirky during the fishing
operation {particularly beach seining). Get it as soon as possible onto the drying area. If put into
wovers baskets (not basing), it drains during transport.
- The best drying hours are from 02,00 to 16.00 hours,
During the drying process:
- Turn the fish gver at least ance during the day between 13.00 and 14.00 hours.
- Keep pests away.
- Protect the fish from rain.

After dryings

- Store fish In bulk or baskets or burlap bags in 8 dry sheltered place protected sgainst flies and
- pests.

- Set the fish out to dry egain once a week when the westher is good. In this instance the best
technique is probably to use plastic solaro tents to raise the temperature and eliminaie mould and
'imsgct farvae (20 hours of sunshine at 45°C are necessary, but only 40 minutes at a temperature of
707C .

3.4 Salted and dried fish

The custom of eating saltzd and dried fish was giver s boost in Africa between 1940 and 1960 as
the the major inland lake and river fisheries developed. Massive imports of dried and salted cod
(stockfish) from the Nordic countries was another factor., Nigeria, Cameroon and Ghana are examples
of countries where salted dried fish are widely consurmned. ’

During the seventies, however, and up to now, imports of dried and salted fish have been
replaced by imported fresh frozen fish, which s landed in thousands of tons in all coaslal ports by the
industrial fishing fleets exploiting West Africs's marine resources. Dried and salted fish is probably
the seafood product now least appreciated by the mass of consumers. Despite this, it is still in demand
(used primarily as s conditment) and also because it keeps well in hot dry areas.

Small-scale fisherfolle communities use this technigue to process the surplus from successful
fishing expeditions or large fish which have remained unsoid (West African croakers, drumfish, ete.) or
else to meet certain specific demands for which there is a traditional limited market, as for shark.

The major handicap with this technique is precisely the salt component. Salt is not always
available and prices remain high because it often has to be imported. 1f manufactured locaily on a
stall-scale basis, it tends to be mediocre in quality and contain impurities, bacteria and the like.



The ususl process is to scale lerge snd mediuvm-sized fish. Rarely are they beaded, but sre
ingtead split in two down the spine from head to fall. The helly acts as g hinge, the fish are guited and
the gills removed. The dorsal fin of lerge fish is removed and deep cross-cuts made in the muscles.
These sparations are uflen performed on the ground (sometimes on a mat). The fish is then rinsed in a
hasin of sepwater (usually without changing the water). The fish are next piled up in baskets, basins,
trays or cement basins, or ather recipients, end then each layer is covered with rock salt and the next
layar of fish is added (dry salting at a rate of roughly 20 percent of the weight). The fish is pressed by
placing a plank over the pile of fish and weighting it down with & large rock. The fish is kept in the
sslt mixture and pressed for three Lo four daye, then rinsed lightly I seawater and set out fo drain and
sun-dry on mats or lattices resting on supporte 50-100 cm off the ground. Sometimes the fish is
merely Iaid out to sun-dry on the thatched roofs of the fishermen's housas.

The drying operation lasts thres to five days. The weighted piles of fish are brought in during
the evening and put out again the following morring. The final product is scld as soon as possible. If it
is to be stored, like dried fish, it needs to be re-exposed to the sun long enough to eliminate insect
larvae and mould,

34.1 Improvements

Very few technical improvements have been introduced at the level of the women fish processors
and these primarily concern hygiene, Occasionsily, cooperatives do facilitete the supply of sslt.
Demonstrations have also been glven before cooperatives on improved fish preparation; the technique
of salting and diving in fish in piles pressed down with weights; salting in concentrated brine, stc.
These demonstrations have rarely led to any lasting practical results, for such methods over-dry the
fish without giving it the flavour desired by consumers, who prefer lightly salted, fermented fish,

The objective of some of the interventions was to build modern fish~drying and saiting centres
for fishing communities and/or cooperatives. WNone is operating, however, due to political,
administrative, socio-economic and managemeant constraints.

The lukewarm reaction of fishermen and women fish processors to this approsch to fish
processing should encoursge a more prudent, pragmatic approach among planners in thie sector. Such
an approach would prabably be better applied to resl industrial fish processing (drumfish in Mauritanis,
Balistes in Guinea and Ghana, and so forth), But experience has shown thal the technique has litile
scope in the small-secale fish-processing sector.

3.4.2 Recommendations

Before salting:
- Process fish as fresh as possible,

- Prepare the fish with clean tools, on & clesn warking table, and collect waste portions in gerbage
pails for disposal {praliferation of flies)

- Rinse the fish in clean water and throw out rinse water.
During the salting process:

- Use cement trays or basins and high-quality salt.
Ensure that the pressing weight for the fish is sufficiently heavy.
During the drying process:

- Turn.the fish over at least once a day (fish un racks).

- Cover the fish with & plastic tarp in case of rain,

- Take the fish in for the night and, preferably, keep it stacked and pressed,



After drying:
- Stogre the fish in a dry place, protected from flic
- Sun-dry the fish again once a week as per the reqular drying process,

3.5 Fermented drigd {ish

This smali-scale {isheries preduct has been known for & long time in Africe and it is sccardingly
widesprzad, It is mainly used as s condiment, having a very special flavour which peuple much prefer
to the flaveur of dried snd salted fish.

Quite a few fish species ara suitable for drying and fermenting: croakers, threadiing, mackerel,
shark, Balistes, Cymbium (mollusc}, ste.

The products normatly used for this process are fish which remsin unscld at the fishmongers, as
wel) as fish landed after a long trip at ses, which has begun to spoil, and fish from bottom-set nets
which is no longer fresh. This iz in fact & means of recovering such fish.

There are several different ways of preparing dried fermented fish, but they sli consist in
striking the right balance between putrification and preservation. The product is first fermented, l.e.:

- by immersion in light brine for 24 hours, or simply in & basin of seawatsr, whole Tish, rarely
qutted, followed by trimming prior Lo sun-drying;

- by open-sir (zerobic) fermentation, during & very hot period when the pre-trimmed fish dries as
quickly as it "spoils™;

- by anaerobic fermentation, burying whole fish underground \»s,/rzapptd in burtep or plastic for 12 ta
3& hours depending on how hot it is, followed by trirnming and drying.

After fermentation, the fish are scaled, gutted, gills removed but not headed {except catfish) and
washed, then sun-dried for three to six days on racks, mats, latlices, etc., even on the thatched roots
of the fishermen's houses. The fish are turned once & day and every evening stacked in a sheltered
place, belly side up and sprinklsd with salt, then covered with a plastic tarp.

This product loses 40 to 60 percent of ite weight. Censumer tastes demand a fairly heavy fish,
with a wet appearance, springy texture and strong aroma.

Some fish cue‘h ag sherks are cut or filleted before fermentation. Others such as Balistes are
skinned. Cymbium {& gastropod) s first shelled {(by crscking with an iron bar) and the mollusc is
quartered, It then undﬂ"go s angerobic fermentation in @ closed jar, and is then sither put in s basin
of seawater coverad with a tarp or buried underground wrapped in burlap or plastic sacks. After
fermentation, the Cymwbium is washed and sun-dried for a few days. This is a very common
preparstion in Senegal and Gambia.

3.5.1 Improvements

There have been very few direct interventions from external aid for this particular technology.
The Institute of Food Technology in Sensgal is the only one to have examined the subject. Their
objective was te get more information on piysicat and chemical reactions during the fermentation
process (bacteria, enzymes).

3.5.2 Recommendations

In all instances of hendling and pre-processing fish, the question of hygiene and cleanliness,
including the supply of clean water, throwing out rinse walsr and wastes, is still of prime impertance.

Consequently, planners should reject the (habitual) prestige investments in favour of practicsi,
more useful and more appropriate arsas for sction in sma;l scale ﬁsherfem communities such as:



- sinking o drinking waster well in the {ish camps;
- utensils and tools used in processing;
~ stovage ares for and storage of high-guality saity

preparing drying areas snd surroundings:

- developing 8 smell-scele industry for the production of racks, mats, lsitices, baskets, recovery
grataes, etog

- product storage shelters, eto.

.6 Sroked and dried fish

ot

Smcked and dried fish definitely ranks right after fresh fish as the most popular and highly prized
fish product throughout Airica. Though & great many species are smoked and dried, & real small-scale
smoking and- drying industry hes grown up around the Sardinella and bonga shad fisheries {(and presently
even Balistes). These are pelagic species which were harvested in increasingly large numbers after the
motarization of canges, introduction of nylon niets, and partinularly such high-performiance gear as the
purse seine. Maost small-scale fisherfolk community activities revolve around these seasonsl coasial
pelagic species. The considerable amounts of fish landed cannot be absorbed by the coastal markets,
which now have reached the saturation paint in fresh fish. Smoking and drying is the best way to
preserve these species. The technique is technically and economically asccessible to the women fish
processors. 1 he product can be marketed over long distances. Moreover, it is ideally suited to the
temperature and rainfall conditions of the region.

The scenario is near-identical for thousands of kilometres along the coast, The cateh is unloaded
from the canpes into baskets or basins and dumped onto the (often dirty and poluted) sandy beaches.
The fishermen rapidly count their cateh, ususlly into piles of about 400 fish, and the sale price is then
bartered with the women fish processors.

Once the price has been decided upon, the wemen carry the fish off to the rows of smokers set
up in the Tishermen's compounds, and start the long job of smoking the fish, which often goes on far
into the night.

The fish is first rinsed in seawater {or watar from a nearby pond or well) to wash the sand off the
scales (the rinse water is usvally used over agair. It is then spresd out on round, square or rectangular
racks, according to the type of stove used. Chicken wire is the material most commonly used for the
racks, but bamboo and similer materials are often used, Sardinella and bonga shad.are never scaled or
gutted (the skin is removed from the very thick-skirned Balistes).

The average weight of a bonga shed ks 200 to 400 grams. They ave always processed in a single
layer (one rack). The much lighter Sardineils (75-200 gqrems) are dried snd smoked in superimposed
fayers on smokers wiich contain six ko 12 racke.

In the countries of West Africa, the traditional smokers have been designed in differsnt shapes to
mest the specific capacity neede for provessing the catch. The smokers are usually built in clay for
round smokers, adobe bricks made out of clay and rougheast with wet cement for square or rectangular
smokers, The smolers are usually built in adjecent rows of 6 to 8 m long, 1.25/1.50 om wide and 0,80
to t m high. Usually several banks of amokers are grouped together under s roofed srea where the
procassors ean work out of the sun end rein. The fuel slso varies from place (o plsce depending on
what is available; coconut husks, mangrove wood, palm leaf mid-ribs (cocva pslm), groundnut shells,
fuel-wood from the savanna and forest. Heavy population pressures and galloping urbanization along
the entire coast of West Africa are causing a very serious reduction of fuel-wood. In some countries
the fuelvwood neaded to smoke the fish now has to be trucked in, which entails an unresalistic burden of
additional costs for a supposedly chesp commodity.



The smoking techoique is fairly "m-;ﬁm IL consiste of Wr ying and hot smoking, with an initielly
fairly high hardwood fire. This lasts for fow to six hours, during which the fish is virtuaily cocked and
?awty well dehydrated on the outside. T%m r_x‘{ ’('rcatm =0t st over 7070 s necessary to block the
sction of enzymes and micro-organisms (putrefication), protect the fish from flies and lsrvae, and dry
the inner meat, including penetration by the pmsel ving, protective elements in the smoke.

Drying snd smoking then cortinue at a low, slower flre to which green wogd is sdded {cocoa
husics, wet sawdust, sugar-cane wastes, efc.. This brings the heat down to 40-457C and gives off a
continuaus thick smake which adds the goldish tinge desived in the final product. During the operation
the smokers are covered with s sheel or plece of szcking to keep-the heat and smoke from escaping.
Round smokers are capped with a cane of thatch. ond phase of the processin s from ong
to several days depending on the sxtent of dehydration required, which is uiten determined by market
conditions. A properly dried and smoked fish loses sbout 70 percent of its weight. During the course
of processing, the racks are rotated several times, from top to boltorn, and the fish are turned aver to
gel & fairly standard final product.

Depending on the custom, the armcunt processed and market conditions, the fish is either stored
in baskets in a storage sres off the fishersman's hut, or just left on racks piled up 15 to 20 deep on &
bank of smoksers and completely coverad with g g;iastm tarp. This is a very convenient system as the
product can be re-dried and sroked at will, completely Pl'?mimé’.ing mould, flies and larvae (48 fmnui‘, es
at 70°C are enough to eliminate all larvae) The <>ﬂ§ problem with this method iz that the fish
becornes overdried, brittle, breaks easily and must be very carefully packed and transporied.

3.6.1 Improvements

The most active external interventions have bn,e:’x and still sre in fish smoking and drying
techniques. Virtually all ongoing small-scale fishery development projecis include a "fish processing
improvement”™ componant involving smoking and drying.

For nearly a quarter of a century now, @ great many fish technologists have examined the
problem. They have tried to intraduce \mrmus types of smaekers, according to thelr school of thought.
The following are the principal examplest

(i} In the early sixties, the so-called "Ivory Coast type" improved smoker was developed by
Christiansen (FAQ). Admittedly, no one has done anything really better sinve.

This was & square smoker built of adobe bricks o scrap metal sheets {metal sheet Tletiensd from
old fuel drums} equipped with hest vents reguisted by dampers and shn sf metal heat spreader with
large perforations hung over the fire. Using racies of lxc;hmugsu grilie on wooden frames, several
superimposed lavers {racks) of fish eould be smoked and dried at the same time, the last being covered
with a dampened hessian cloth. Indeed these wers merely practical improvements of traditicnal
individual smolkers, which were immadiately adopted by the women fish processers ag they in no way
modified established socio-sconomic structures. The extension services did an excellent job with this
system in the Ivory Coast where the development of Sardinella smoking and drying was in fuli swing.
Entire coastal villages have now speclalized in fish smoking, using this method. With time, of course,
the heat spreaders disappeared, but the women processors had learned by experlence to master the
flow of heat, and the products were no longer charied.

A% the time, the same type of smoker was introduced or & demonstration basis o a number of
other coastal eountries of the Pe&,ion; but without L}L,tt' nig to the extension stage, doubtless dug to the

high cost of these smekers built for the ocecasiun from new imported sheet metal, angle fron, and so
forth. In all likelihood the very clever small-scale fisherfolk communities in Ghana drew on this maodel
to develep their "Chorkor smoker”.

(i)  Ouring the same peried, snother FAQ preject carel Pd aut i l\srjﬂ“m by Platel introduced o
completely different type of improved sincker called the "Altona smoker”, with excellent techrical
performance.  The (reduced) attached sketch is self-explanatory. The Altons smoker, with its
excessively high cost price, cannot be extended in the field even today because iis metal construction
makes it too vuphmac sted, and mostly because the fish processors cannot affoerd n:. In addition to this,
any sheet metal fixture rusts at the seaside, It is too short-lived to pay for itself and is therefore not
appropriate.
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{iti)  Again, during the «mue&, bilateral aid introduced, without suc - smcker in
masonry, cement and {mported) firg-proof bricks. The model was inspired by conveational smali-scale
instaliations used in Europe to prepars juxury products such as maclerel, smoked mackerel, trout and
erl. Twenty years later, bilzieral and multilaleral aid set up some Centres collectife e
Cieveloppement des Peches thsdna'c"-;, reintroducing the Altons smokervs {0 sheet metal ang the
massive masonry smokoers lined with fire-proof brick. The racks, with thicl metsl grittes and heavy
angle iron frames, demand a herculean effort to handle when luaded with {ish, quite beyond the scope
of the “weaker sex.

There was even & whecled, one-pigee interior sssembly shelf arrangement which rould he rolled
in and out of the smoker at will. This was both designed and tmp)cmenteu. Here the isyers ot {ish
could neither be reversed cor turned over. The lowest layers were processed long before the upper
layers, and the resulis was far from uniform.

In practice, these collective installations owe more to prestige (han to efficiency. So far they
have had po irnpact on the fishing communities who remain indifferent to them, as they do more |
perturb than to promoete social harmony in these commanities.

(iv)  As part of the Decade of Women, special a
small-scale Tishermen's commurities, particularly

attention was uaid to aspecis of women's work o the
figh-armoking and drying techriques.

The dialogue between the technical people and the zoelal groups directly involved {the women}
had as their outcome the improved traditional Chanaian oven, called the "Choricor smoler®.
Practically speaking, this is o repest of the Christiansen smoker (wory Tnast type) of the sixties. The
highly explicit attached drawing represents at the present time the model of smoker whun hest
cr}rrespords o the technical and financial possibiiities of the women who process the fish. The
chances for extending the Chorkor smoker throughout the region are excellent. This is an individual
smoker, which can be bullt in rows, making the maximum use of loesily avaiiable materials, end most
af all it is ideally suited to the conditions and socio-gronomic structures of this social environment.

3.6.2 Recommendations

Drying and smoking fish, particulariy' Savdinella and shad (probably soon to be joined by Balistas),
will long remain the fish preservation technique best adspted o the technival and socio-econarnic
context of Africa. The only possible {but highly improbable) competition wouid be from fresh, iced gr
frozen fish. For this to become 3 reality, vast networks of cold storage and transpeort systems would
have to be set up. This is the solution often recommended by sxperts representing the commercial
side of the venture. These networks would be extended by the use of home refrigerstors amony the
rural masses which is obviously economically unfeasible.

In designing small-seale lisheries devel loprent mog ammes or rL L}E’ te, planners must keep the
following factors in mind i they wish to achieve positive, Iasting resulis

(i) Any improvement in srooking and drying faciiities must remain within the technical, financial
and managerial capacities of the small-scale fisheries community. The pecople in the commuaity
should bie consulted on the pemems which corgern them.  They must also participate {inancially or
atherwise in the implementastion of sueh projects.

(i) The main impravements, and the ones which should receive top pricrity, are thogse which have to
do with hygiene. Plamners should; for example, inciude In thetr plang the constroction of a drinking
water well in all fishing camps. Training shou id gizo be provided In these communities in techniques of
drying, smoking, storage, packing proce essed fish, principles of basic bodily and environmental hyvgisne,
Experienced women would be trained whe would then mcnitor the work of the rest.

{(lil) Processed fish for markel should remain as cheap as possible, l.e., within the financial reach of a
consumer with low purchasing power.

In the smali-scale sector, there is only one way to seally kesp cost orices down,  This is i
respect long-established traditions of {ish processing by individual families, a eysmm in which the work
done by family members is not remunerated. All methods of group procsssing {processing shops! in
which the lasbour force has Lo be paid have so far proved non-viabie, ss shown hy a number of frisitiess
attempls to do so.
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{iv} The sroking facilities should invalve minirum expenses, both to build and iv gperate, whilst &
the same time providing a product of gco epts bla qusiity. This principle implies tapping any snd all
local materials before resorting, as is most often done, to high-cost imports.

Abebe brick walls rough-cast in cement, which are every bit as valid as cement block walls, are
preferable to expensive, short-lived, imported sheet metal, given the saliy-heavy coastal environment.
Imiported metal grill racks could be replaced by racks made from the tyre wires of discarded tyves,
thus promoting the develapment of a local craft. '

The guestion of saving fuel is primarily & question of teaching the women processors haw Lo bast
use fire, more than 2 questicn of whet rnaterials are used. [t seems ridiculous to import fireproof
bricks which could only be justifiad by the preparation of luxury products.

Before smoking/drying:

- The figsh should reach the family processi ng o centres wg soonr as possible after landing. This
transfer is always much delayed by the fisherman having to count his fish, and the bargaining over the
fish by the women fish pwe&snoms

- The women processars sheuld have snough drinking quality water to wash the fish property before
processing. Water used for rinsing should be ahmwn out away from the working areas so as to sveid
attracting masses of flies,

A single rack should held only fish of the same size, not mixing sizes, so that the products will be
uniformly processed.

During the drying and smoking provess:

The women fish processors should receive more intensive training in how to use fire st the
various stages of the drying/smoking process (so as to gveid charring the fish, as well as the obvious
waste of fuel and calories), as well as how to achieve a better distribution of heat within the oven (for
uniform internal heat, always rather a problem iIn sguare or rectangular smoicers).

- Improveraent of the technigue of rotsting is racks and turning the fish during ths
drying/fsmoking process, taking into accourt the size of the fish and the different racks, in particular,
a8 well as how near the product is to complsetion,

After drying/smoking:

- lmproved storage techniques, mmivmg a dry storage area, free of parasites and protected from
flies and such predators as rats, cats, pigs, chickens, ete.

- A properly designed storage area would include:
a cement floor;

shelf racks for storing the fish in bulk coversd with plestic sheeting or in baskets lined with
brown wrapping paper or plestic, or in burlsp bags. The product should not be in direct
contact with the floory

one or two sxiarnal heat vents, depending on how large the storage space i, with a flue for
heat and sn‘s';xe right I the centre of the storage €1';Lc§ s0 that the stored product can e re-
dried and re-smokad at will. Light smolking is enough to keep flies away, and 70 “C heat

gt
for 40 minutes is encugh to elfminate fish~zating larvae;

i
mi
the use of insecticides should be Torbidden.

- One’ very simple, low-cost aliernative is to store the processed Tish directly on 1% to 20 tiers of
racis over @ bank of s °mowrs, the whole covered by s plastic hood. This practice is common when the
smokers are installed in sheds within the fisherman®s own compound where surveilisnce is not
problem,
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- The surreundings of the fish processing and storage site chould meet bigh standecds of hygiane
)

Ideed rinse water, household wastes, waste snd garbsge, human and animal excrement should be
oroperly dispased of, thus avoiding meat flies, scavenger beetles, Dermestes infestation, rats, sto..

- Last of all; packing the processed product for {ransport to market, The main items of use here
are the high-quality baskets in different shapes and sizes woven by lovsl crafismen.

Dried and smoked fish is fairly fragile and crumbles easily, The baskets are quite strong and the
women are remarkably siilful in the way they pack the baskets with fish. This is & delicate operation
and it ig hard to see how it could be further irproved. Yhe baskets are lined inslde with wrapping
paper, burlap or plastic, snd the top is genersily covered by a hessian cloth sewed to the top of the
basket.

The only real handicsp of the systems is the risk of piling baskets one oo the other Vor
ransporting large batches of fish without having taken the elementary preceution of separating ihe
layers by a gond row of planks, the only wey to avoid crushing and crumbling of much of the processed
product. From this standpeint, it would be batter to pack the fish in crates, but they would cost 3
great des! more,

in closing, it can be seen that planners will have to cope with & great many technicel, sanial and
sconomic problems. The choice of any one gspproach over ancther should be objective, realistic and
pragmatic. The participstion of the fishing community should be enlisted; they should be pert of the
decision-making process. The lack of progrese in the development of this sector, which has remalned
at a standstill for the last 20 years, is one resclt of planners fwving ignored this principle.

Let us hope that a new generaiion of planners will be wise enough to leamn this lesson.
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