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SUMMARY 

The paper identifies issues facing the harvesting sector of 
the fishing industry and the economic activities it generates. 
Measures taken to develop the industry must be tailored to the 
social and economic situation in each counlry and must take into 
account the fishery, manpower and material •esources available. 

Most developing countries have relatively large artisanal 
fishing sectors whose needs are quite different to,and sometimes 
conflicting 111ith, the needs of the comErcial fishing sector. 
This is eviri•~t in their traditional methods, their geographical 
distribution, and their general lack of capital and formal 
teehnical skills. Yet this group produces as much as 95 per cent 
of the fish in some major fishing countries of the developing 
world. 

Development of large-scale commercial fishing enterprises and 
their supporting industries appears to be easier at first glance, 
but caution must be exercised before investments are made. A 
fishing fleet, shipyard, net factory or engine assembly plant is 
but one - eighth of the industrial "iceberg". The other 
seven-eighths, which are not visible, is the supporting network of 
skills, services, spare parts, comaunications, supplies and 
com Ere ial facilities which make the operations viable and help 
to maintain them. 

Small-scale manufacturing units, in contrast, mostly require 
an intermediate technology which is much less dependent on other 
factors. But to acquire such appropriate technology may not be 
easy when the industrialized countries are geared to sell the 
most modern or advanced types of machinery. 

Thus training and the transfer of appropriate technology are 
vital elements in any programme of industrialization. Credit 
availability will al40 be a factor particularly when the products 
a re for sale to the smal 1-scale fisheries. 

The iesues are complex and often inter-related. No one 
formula will suit every situation. and each one should be viewed 
on its own merits. Careful study and considered selection of 
sectors and technologies for investment by governments and 
funding agencies lllil l be rewarded with profitable industries and 
flourishing f i&heries. 
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A. INTRODUCTION 

l. Fish production as a primary industry supports a whole range 
of ancillary industries in aanufacturtng, servicing, provisioning 
anc' maintaining the harvesting operations. In some countries, 
for every job on a fishing vessel there are as aany as ten jobs 
created in support industries ashore. Both sectors are linked 
and in aany cases depend on each other for their existence. 

2. As the technical, economic and social requirements of the 
fishing industry change, so each support industry IDllst adapt and 
update its operations if it is to effectively serve the fishery. 
The particular iaproveaents needed in each country may differ 
according to the stage of developaent, type of fishery, social 
needs, material constraints or government priorities. 

3. This paper suamrizes the issues and changes, both forced 
and desired, which are likely to be required in the future with 
respect to the various sectors of - the harvesting side of the 
fishing industry. Areas are also identified in which industrial 
development aight be needed in developing countries if these 
changes are to take place. The dangers or pitfalls facing any 
industrialisation programme for fisheries are outlined. Careful 
consideration needs to be given to economic, social and 
technological factors to avoid wasted or unnecessary investment. 

4. Similarly, the resource base 
consider~d when making investments. 
effort: is not wise when production 
close to the optimum yield. 

8. SHALt-SCALE FISHERIES 

Background 

of each fishery must be 
Expansion of the fishing 

from any one fish stock is 

5. Smal 1-scale or artisanal fishing predominates in the 
developing world. These fisheries are characterized by high 
labour involvement, low capital investment, low levels of 
mechanizaticn, and mainly passive methods of fishing. FAO 
estimates put the number of full-time smal 1 scale fishermen at 
around 10 million, and there may be another 5 million part-time 
fishermen. Together they pr~duce over 20 million tons of fish a 
year, almost all of which goes for human consumption. There are 
probably as many as 3 milli~n small-scale fishing boats, varying 
from log kattumaraias through dugout canoes to relatively advanced 
small high speed craft. In the main, however, only a fraction 
are mechanized. 

6. Although the artisanal fishermen are skilled in traditional 
methods ~f fish captur~, their equipment is ID'>Stly simple and in 
some cases quite primitive. This is partly due to the lack of 
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capital and partly to the high investment and operating costs of 
some modern iteas of fishing .gear or equipaent. and the fact that 
not all innovations are appropriate in all cases. In general• 
synthetic ropes and nets are well accepted and have been used by 
saal 1-scale fishermen for several decades. Propulsion engines 
are popular among those who can afford them. but winches. pumps 
and deck equipaent a re used by only the most advanced of 
artisanal fishermen. Electronic aids are similarly not in 
widespread use as yet. Apart from financial constraints to 
procurement and operation, very few of these fishermen live near 
workshops or servicing depots, particularly for hydraulic or 
electrical equipment, and many of them have had no technical 
instruction or exposure to these technologies. 

7. Possible improvements to small-scale fishing industries lie 
in the fields of boat construction and mechanization. However, 
one of the major problems in sti111Ulating artisanal fisheries to 
develop further lies in their scattered rural nature. One is 
faced with the need to promote the establishment and improvement 
of thousands of village level businesses to install, repair and 
service machinery or to actually construct or assemble basic 
units. Nevertheless, for a number of reasons changes must take 
place and these are discussed further on in th is paper. 

Technology and Energy ~eds 

8. It is now generally accepted by governments and development 
organizations thaL the small-scale fisheries of the world should 
not be viewed in isolation but rather as an integral part of 
their commnities. For this reason, an integrated approach to 
artisanal fisheries development is now preferred. This involves 
among other things the encouragement and stimulation of ancillary 
village industries wf1ich include boatbuild ing, net making, 
blacksmithery. marine mechanics, and the production of ice and 
packaging materials for fresh or cured fish. 

9. If such village industry is to be encouraged, then great 
care needs to be taken in the ~hoice of technology and the scale 
of production selected for a given production. The final cost 
of the product should not be the major determining factor. For 
example, it is possible to reduce slightly the cost of fishing 
boat hulls in some countries by manufacturing in GRP at a central 
plant. But that may have several unwelcome side effects. It 
would put many local village boatbuilders out of business, it 
would make local repair and maintenance difficult, if not 
impossf.ble, and it wo•Jld involve a large foreign currency element 
in the cost • 

10. Thus, with some obvious exceptions which wil 1 be discussed 
later, technologies selected for artisanal sector industries 
should be such as can utilize local artisanal ,ski 1 ls and locally 
available materials. In this way the whole, fishing comaamity 
can become economically healthy. Otherwise, despite a 
productive fishing fleet, a fishing village bleeds to death 
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economically as less and less of the production inco•e is spent 
in the locality. 

ll. There exi~ts considerable potential for tapping local 
natural or renewable sources in the selection of energy for 
smal 1-scale fisheries. Host smal I-scale fisheries power needs 
are modest and therefore energy sources which would be inadequate 
for the commercial sector can be usefully and econo1aically 
utilized for capture, processing or transport. 

12. In 1981 the Asian Development Bank staged a workshop to draw 
at tent ion to the possible ap.,lication of non-conventional energy 
systems to artisanal fishery projects. Among the energy systems 
found to be applicable to artisanal fisheries were wind power 
(for vessel propulsfon and "'ater pumping}, solar power (for fish 
drying, salt production and cooling}, producer gas from charcoal 
(to drive diesel or gasoline engines}, alcohol (to fuel gasoline 
engines}, methane or biogas (to drive engines or provide 
lighting} and agrowaste (as fuel for stmres and boilers}. No 
one a:!.ternative source could compete with petroleum for ease of 
use or versaLility, but an appropriate mix of alternative energy 
could provide power for a fishing comaunity at a fraction of the 
capital and operational costs of petroleum based systems. 

Boat Building Materials 

13. Tra:litionally, practically all small fishing boats have been 
built from tropical hardwoods. The most basic canoe, the 
dugout, has requiC'ed very large trees foC' lts construction. 
These large trees, and tropical hardwoods in general, are 
becoming scarce and there is a growing worldwide awareness foC' 
the need foC' conservation of the forests. There is little 
likelihood of supplies of suitable timber being available in the 
quantitie:; requiC'ed in the near future, and for this reason new 
boat building materials and methods will have to be intrnduced. 
Th~se may be related to construction in glass reinforced plastics 
(GRP}, ferro-cement,steel, or even soft woods, properly cured and 
well preserved, as well as marine plywoods. 

14. While the use of these materials will make the small-scale 
fisherman moC'e dependent upon the manufacturing and support 
industdes, opportunities will develop for the introduction of 
manufactuC'ing pC'ocesses in s~me countries. 

15. In countrlP.s where boat building timber is stl 11 available 
theC'e is need to producP. non-corrosive fasteners. Mech valuable 
quality timbeC' ls wasted because easily corroded oaf.ls and bolts 
are used. The vessels so constructed last only half as long or 
less than they ~ould if proper fastenings were used. These 
include copper nails, brass or b1·onze bolrs and galvanized nails 
and bolts. The f.ntC'oductfon of simple zinc baths would be a big 
improvement to small boat yards, as would be the supply of brass, 
bron~e and copper fittings. 
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Mechanization 

16. Host artisanal fishing !>oats are propelled only by sail or 
paddle and, indeed, many will c~ntinue to be powered in this way 
for many years to come. Th!s is inevitable, since most 
artisanal fishermen are landless, relatively poor, and they do 
not attract credit easily. In addition, mechanization may not 
be appropriate technology for social and economic reasons. 
However, in some cases mechanization is desirable and appropriate 
and this is particularly so in competitive circumstances. 
Nevertheless, mechanization programmes must be carefully 
prepared, they must not decrease employment opportunities for the 
fishermen and increase reliance on fossil-based fuels wi:..h the 
attendant problems of cost and availability. Similarly, the 
availability of supplies of equipment, spare parts and service as 
well as training programmes for the transfer of new technologies 
must be assured. 

17. Experience in meeting the above-mentioned problems is 
available and FAO is currently working closely with manufacturers 
on the introduction of low-powered fuel-efficient diesel engines 
in small craft, mechanization of fishing gear handlin~ and in 
the use of alternative energy to fossel-based fuels. 

Standardization 

18. By the very number of units involved, the mechanization of 
small-scale fisheries lends itself to standarization and the 
fishermen should benefit from low manufacturing and operating 
costs. However, selection of the technology on which the 
mechanization will be based must be sound and appropriate. Too 
many times in the past the introduction of unproven vessels, too 
sophisticated equipment or energy expensive motors has done much 
harm and resulted in disappointment or disillusionment. 
Technologies must be readily absorbed by the local pool of skills 
and in general materiah should be locally available. Such 
technologies must be economically viable, and not create more 
costs than income. 

19. Admittedly, standardization responds to a large demand and 
is best determined nationally or regionally, but it must be 
arrived at carefully on the grounds of power requirements, vessel 
types anti size of market. Past attempts have not been 
encouraging but an example of how to approach standardization of 
marine engines is seen in the meetfng held in Sierra Leone 
(15-18 November 1986) between representatives of government, 
fishermen, industry and FAO advisors. The pre~ise needs of the 
fishing fleets were examined together with maintenance ~nd repair 
service requirements, narrowing the field down to a few suitable 
propulsion units. As a result, industry is cooperating in 
further adapting their units to local needs, having been made 
more aware of the market. Of course, standardizatiou should not 
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result in a monopoly situation and it is encouraging that ~ 
numher Qf manufacturers are interested in the potential market. 

Equipment for Small Vessels 

20. Very few of tl>e 3 million smal 1-scale fishing craft in the 
world are equipped with a aagnetic compass. This is surprising 
when one considers that it has been a basic tool of seafarers for 
hundreds of years, and that it is relatively cheap and easy to 
use. As governments begin to pay attP.ntlon to 8afety at sea as 
regards artisanal fleets it is likely they will encourage greater 
use of basic navigational aids like the compass. 

21. Vessels which are large enough should also carry lights and 
if mechanized a small alternator and battery. These are simple 
items but they can represer.t a considP.rable advance for many 
arthanal fleets. Bilge p111nps, either manual or powered, would 
also be a good safety feature. Although for most artisanal boats 
manual pumps would be adequate. 

22. If electrical power is available, then the way is open to 
introduce depth sounders or fish finders. Modern transistoriz~d 
or silicon cell units are remarkably compact and relatively 
cheap. The time may now be ripe to introduce basic low-cost 
uni ts which would be useful both for navigation and for fish 
location provided that after sales service can be assured. 

21. However, the adoption of internationally developed 
guidelines for safety, for training and navigation, would 
normally be incorporated in the fisheries laws of the States. 
This in ft8elf would call for some form of control and an 
increase in the strength of fisheries administrations, more 
surveyors for example, al 1 of which WO•Jld add to .he costs of 
managing a fishery. In the same way, small-scale fishermen would 
be exposed to higher operational costs without, in some cases, 
the guarantee of higher incomP.s. Tl"aerefore, care must be taken 
by government, :nultilateral and bilateral agencies, to minimise 
the financial burtien which might be created by the upgrading of 
the harvesting sector of small scale fisheries. 

Employment 

24. If some countries with important but vastly differing 
fisheries are tRken as examples, it can be seen how greatly 
employment factors differ: 
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Fish prod~ction Number of 
1984 (in tons) fishermen 

Post harvest Nos.employed 
workers per thousand 

tons caught 

U.S.A. 4,142,000 223,000 110,558 80 
Notway 2,455,000 28 ,000 15,000 18 
IndGnesia 2,217,000 1, 100,000 600,000 766 
Mexico l t 103 ,000 120,000 70,000 112 
France 738 ,000 21,000 11,000 43 
Nigeria 373,000 250,000 166,000 l, 115 
Hali 54,000 45,000 30,000 1,200 

25. From the above figures (which do not include fish farmers or 
anci liary industry workers) it is clear that per ton of fish 
caught, developing countries employ many more people than 
industrialized states. The numbers finding work in the capture 
and post harvest sectors can be ten or twenty times as much as in 
a similar-sized fishery in a developed country. The table does 
not include personnel in manufacturing, finance and servicing, 
which would probably show less disparity, but the broad picture 
remains the same. Mechanization and improvement of a fishing 
fleet will create more jobs in shore industries, but not to the 
degree that would be necessary to employ all redundant flshermen 
l f the whole fleet in a developing country were to be improved 
for the purpose of reducing the size of crews. Technologies to 
be introduced in the artisanal fisheries will have to be labour 
intensive for a long time to come. This is true for most but 
not all developing states and the degree of mechanization 
selected wil 1 have to be balanced with the available manpower. 
Some governments, such as Malaysia, do plan a reduction of 
overal 1 manpower in their fishing industries, but provision is 
being made to redeploy the excess manpower. In the case of 
Malaysia, the reduction was planned in order to reduce fishing 
effort so that the fish stocks would be conserved. 

C. COMMERCIAL AND LARGE-SCALE FISHERlES 

Background 

26. The number of new vessels being built for the commercial/
large-scale fisheries sector of developing countries is 
increasing and it is evitient that in some cases the replacement 
of existing vessels which are old and/or obsolete is overdue. 
Argentina is one such country which foresees a substantial 
replacement programme, whereas Morocco, Angola, and Thailand have 
current new buil~ing programmes • 

27. The size of the new vessels and technology level is 
determined by functional requirements and the range, power and 
capacity needed to prosecute a given fishery. Currently many 
industrial fishing vessels in developing countries differ from 
those in the developed countries in crew facilities, electronic 
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aids and mechanization, but th ls need not be the case in the 
future. International requirements on standards of 
construction, accoaaodation and safety will t~nd to lead to 
improvements. In the same way, requirements for the insurance 
of vessels, cargoes and crews wlll force change. 

2ft. The technical and economic problems faced by operators in 
operating and maintaining these vessels are quite serious in 
countries lacking their own or n~arby facilities; the problems 
being compounded in seeking services in another state when 
foreign exchange restrictions are in force. Since technical 
services are and will continue to be essential, the development 
of local facilities are vital and t~e extent of this development 
should be weighed against future demands; large tacilities for a 
small number of vessels might not be cost effective unless other 
work can be attracted. More specific areas for consideration are 
discussed below. 

Vessel construction 

29. Although the production from capture fisheries is unlikely to 
grow substantially, production units need to be maintained, 
refitted and eventually r-eplaced. The current build lng 
programCEs in some countries mentioned a11ove are not directly 
linked to replacement nee:i~ but mor.e to an ex?ansion of local 
interests. Whereas the case of the Argentine having to consitier 
rebuilding, st~ms fro111 the fact that the vessels of the fleet 
have an average age of mo~e than 20 yea rs. The ratP at which 
new building will take place will of course vary from country to 
country, but there will continue to be a need for ne~ vessels. 

30. In parallel with the new building programmes, ttaere is a 
trend towards 11c>re self:Nfficiency in developing countries. In 
Asia and South America, many countries have the necessary basic 
facilities for ship build lng. Some developing countries are 
also building for export, as is the case, for exanple, in Brazil, 
Guyana, Ghana, Rep. of Korea and Singapore. Many of these 
shipyar.fa $tarted from foreign ownership or joint ventures and in 
most cases external assistance, both financial and tectanlcal was 
given. However, most are still dependent upon laportf>d 
materials and Ln some cases assistance in design ls still needed. 

31. Other developing countries, are now insisting on the local 
construction of all fishing vessels and, while exhtlng 
facilities aight be adequate for small vessels, this is "ot 
necei.;i;arlly true for the larger units, and further development 
will be required. New skills as well as equipment will be 
neetied and such development of shipyards and support industries 
must be considered in the light of the overall development plan 
of the country. Joint ventures can play a role ln assisting 
local yards to construct larger or more coaplex vessels, and to 
train their personnel for the~e more demanding tasks. 
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Vessel Machinery and Equipment 

32. The engines• winches. refrigerat iCJn machinery and electronic 
equiment on a modern fishing vessel are powerful complex units 
that require skilled and well equipped factories to produce. It 
is unlikely that the fishing industry in any one developing 
country coult. justify local produ~tion of large propulsion 
engines. The manufacturers of those engines find the bulk of 
their sales in non-fishery fleets which tnclude tugs, cargo 
vessels. ferries. patrol craft. coasters. oil-rig tenders, naval 
vessels and power statio~•· Only if a country has a sufficient 
total demand for large engines of a given size could it consider 
negotiating with a companj" to manufacture or assemble such units 
locally. 

33. S1o1al 1 engines are J:\Other matter as these have widespread 
applications such as propulsion units. auxiliaries• and drives 
for agricultural pumps and machines. It may be relatively easy 
to arrange for local assembly or manufacture of these engines and 
th is had been done for example in Bangladesh, Brazil, India and 
Singapore. 

34. Winches, capstans, power blocks, line haulers and windlasses 
could easily be produced under licence in -iP.veloping countries. 
Hydraulic systems as an example have become simple and rel iahle 
making their widespread adoption by developing countries overdue. 
Nevertheless it is important to ensure that reliable trained 
mechanics or engineers are on hand in each majc~ port to service 
the equipment. 

35. Electronic equipment, on the other hand, requires a big 
market to justify establishing a factory. There could be a case 
for regional manufacture with work sharnd as far as possible 
between neighbouring states. This is already practised in Asia, 
where large corporations control sub-manufacturing units in a 
number of developing countries. However the problem of 
servicing could become more serious as operators become more 
dependent on electronic aids to maintain fishing effort. 
Therefore any development in the establishment of such electronic 
manufacturing units must consider the responsibilities to the end 
user. 

o. MAINTENANCE AND SHIP REPAIR FACILITIES 

Background 

36. Repair and maintenance facilities are an essential component 
of the fishing industry, yet planners and investors do not always 
recognize the diverse requirements of the commercial and 
artisanal sectors. This is particularly so in the case of the 
more remote fishing villages where the level of skil lirJ and the 
tools av~ilable barely meet the basic needs of the fishermen. 
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37. There are many reasons for this situation but the difficulty 
in attracting credit is common to both sectors and it is a factor 
which needs to be given greater priority if even present 
harvesting levels a~e to be maintained. Jn fact, many of those 
serving the artisanal fishermen face insuraountable problems 
since they are rarely able to furnish the guarantees required by 
the lending institutions. 

38. The lack of suitable repair yards and workshops does not 
simply result in poor maintenance, it threatens the very 
existance of r:he operators and those on board fish lng vessels. 
On matters of safety and seaworthiness, a greater range of 
fishing vessels now fall into one category or another covered by 
international conventions, national legislation, as well as the 
requirements of classification societies and marine underwriters. 
Adequate servicing facilities are essential if vessels are to 
coaply with regulations. Failure to comply could lead to a 
vessel being legally r revented from going to sea. 

Large-Scale Vessels 

39. With regard to the commercial and large-scale fisheries, 
maintenance of the hulls requires substantial drydocking or 
slipping facilities, and these are not always associated with the 
shipyards building new vessels. As a consequence, the vessels 
of some developing countries are forced to seek repair facilities 
elsewhere, which invariably demands the use of scarce convertible 
currencies. However, as with new construction, repair yards 
must have a continuous flow of work to be self-supp.,rting and 
this is rarely achieved through servicing the fishing industcy 
alone. Indeed, of all vessels over 100 GRT~only about a quarter 
of the 88,000 vessels so registered are fishing vessels. 

40. It would not be practical to pursue self-sufficiency in 
drydocks and slipways in every developing country. Some 
governments, however, may find it necessary to provide such 
facilities and to cover the oper1tional deficit in order to 
ensure that its fleets of vessel& continue to fish; in sowe 
cases, the foreign exchange earned on fish products might lead to 
an overall. profit. Others m&y decide to use neighbouring 
facilities, but whatever the case may be, vessels operating from 
ports in the flag State must have adequate repair shops to cater 
for other maintenance needs. 

41. It would also be necessary to ensure an adequate supply of 
spare parts to be held in the counLry in ,,rder to reduce 
time due to breakdowns and routine maintenance. In addition, the 
more sophisticated the vessels, the greater the diversity of 
technical skills needed to service the equipment. 

42. Apart from the above, governments and institutions must 
prov!de t~ necessary marine surveyors to ensure that the 
repairers and service engineers carry out their work in an 
approved manner and to ensure that operators meet the required 
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safety standards. Countries with fleets of cargo and pas->:!:1ger 
1resse:.s are likely to ha1re resident sur1reyors but in many 
countries operating fishing vessels, this may not be the case. 
There ls then the need to rely on surveyor~ from elsewhere until 
such time as nationals can be traine•I a11d become experienced 
enough to take over the responsibilities of a survey office. 

43. The training of local labour is also essential since common 
sense dictates that while manufacturers ha1re a responsibility for 
after-sales service, many of them cannot possibly service every 
country in the world. This is not however easily achieved, since 
a modern fis~ ing vessel incorporates many dif f~rent types of 
equipment requiring a wide range of skills to maintain, as can be 
seen from the following: 

i) engineeers ~ith university/technical institute education 
a re required in the fiel.ds of naval architecture, 
refrigeration, hydraulics, cathodic protection, paint 
systems, electronics inst rumen tat ion and propulsion 
machinery; 

ii) tradesmen with at least four years of an apprenticeship 
coupled with studies at a trades school or fol lowing a 
City and Guilds of London type course are needed as 
joiners, carpenters, fitters, welders, plumbers, platers, 
blacksmiths, riggers, painters and coppersmiths or 
brazers; 

iii) special is ts having served an apprenticeship and having 
undergone further applied training are requf r~d for the 
shot blasting of steel, application of epoxy resins, 
insulating refrigerated rooms and for the fumigation of 
vessels; 

iv) administrative support personnel with good gt>neral 
educat i.on are needt•cl to maintain the accounts, purchase 
materials and control stores; and 

v) in addition there are government and classlflc3tion 
surveyors employed to ensure that shipbuilding and ship 
repair yards meet the standards of work and safety 
requirements and these surveys have undergone 
considerable professional training. 

44. Most of the above, by the nature of their skills, require 
equipment and tools that together amount to a formidable 
investment cost for the shipyard. The professionel workers are of 
little value without the specialists and tools and vice versa. 
Both the capital cost Df equipping skilled workers, and the 
training cost of produclng them shoulrl be borne in mind when 
plann.ing shipbuilding and repaf.r investments. The training would 
require the support of comprehensive technical colleges and 
training institutions. 
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Small-scale fishing fleets 

45. Unlike the commercial sector dealt with above, the number of 
artisanal fishing boats in developing countries outnumber t1lo$e 
•?ngaged in other pursuits; and for many of the repair workshops, 
the fishing industry is their sole source of livelihood. Unlike 
their bigger sisters, small hoats are less likely to be able to 
take advantage of repair facilities in other countries. The need 
for repair shops is just as important however and the closer 
these are to the fishing villages the better. Service facilities 
vary from the basic clearing ln a village or on a beach with 
barely a sun shade, to rather well set up workshops with lathes, 
drilling machines and such like. Similarly, the degree of skill 
required varies greatly. 

46. Whatever the requirement, no development profram111t~ u1r1 he 
effective without assuring the service of the craft and 
equipment. This of course, is easier said t~~n accomplished since 
he who carries out the repairs is often no more credit worthy 
than the fishermen he serves, nor is he likely to be any better 
educated. lt follows that the desire to mechanize and invest must 
be tempered by acceptance of current limitations and of the rate 
at which the ind11stry can be trained to maintain and operate new 
equipment coupled with the impact such as 11pgrading would have on 
the community as a whole. 

47. In addition, the introduction of new technology and equipment 
coulJ, in some cases, lead to unacceptable maintenance and 
operational costs. For example, echo sounders and navigational 
equipment utilising new technology in this age of electronics can 
be relatively expensive to maintain. Indeed, the cost per hour 
of a service engineer can be as high as US$100 if sent from the 
factory and even agents in developing countries charge in excess 
of US$50 per hour plus expenses! Not all service facilities ar'!! 
as expensive, but all are costly in relation to a fish finder for 
a small vessel which can be as low as US$350. 

48. Therefore, whilst the purpose of this paper l.; not to give 
advice to manufacturers on how to give service, it is obvio.:s 
that in the case of low-cost ltems some sort of replacement 
scheme should be considered in conjunction with a minimwu charge. 

49. Other needs have been mentioned already but Lt would not be 
imprudent to repeat rhese to emphasize areas in which Improvement 
coulti be made. 

i) small boat repdr yards requiring basic skills, hand 
tools and the minimum of machinery; 

ii) slipway facilities for boats not readily beached 
requiring a modest level of investment in civil 
engineering works and machinery; 

\ 
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iii) outboard engine service facilities for which mainly ~and 
tools are required but for which a good and steady supply 
of spare parts is essential; 

iv) covered workshops for the maintenance of inboard diesel 
engines and stern gears requiring light machinery and 
specialized test equipment for fuel systems; 

v) electrical repair workshops for which baslc, ha~d-held 
test equipment and hand-tools are required; ar.d 

vi) for the more advanced fleets, electronics engineering 
workshops which need a higher degree of knowledge/
education, and more expensive test equipm~nt thar_ 
required for the electrician. 

50. Often, the above requirements are met under one roof but this 
is certainly not always the case and, as has already been noted, 
the remoteness of fishing com1a1nities of ten presents difficulties 
which are not readily overcome. 

E. FISH HANDLING ON BOARD AND UNLOADING 

Background 

51. Fish handling on board fishing vessels in both artisanal and 
large-·scale commercial fisheries, and suhst?quent unlo<'tdiag on 
beach or landing places influences fishermen's earnings to a 
varying extent. In many developing countries, prevailing 
inefficient practices lead to deterioration of the quality of the 
fish landed, increasing losses through spoilage and elevating the 
cost of the operation. 

52. The technology of on-board handling in small-scale fisheries 
is normally simple, involving only a llttle training and 
relatively small capital investment, which in most cases should 
be recouped ln higher earnings from better quality lanJed fish 
and the reduction of post-harvest losses. On the other hand, 
appropriate developments in bulk handl lng and on board 
preservation in the large-scale commercial fisheries of the 
developing countrles have not kept p11ce with the rapid 
development in the catching ted.n iques .:pp lied to these 
fisheries, par.t icularly for the schooling .. ,all pelagics that 
might be intended for human consumption. Most of the catches, 
therefore, are of ten l;ir.ded in a bruised and decomposed state and 
hence destined for reduction to fish meal with a result of 
economic loss. 

Fish handling 

53. Properly designed containers, boxes, etc., made of materials 
which are impervious and easily cleaned are essential. The 
manufacture of these in developing countries has attracti~e 
economic prospects. 
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54. A basic prlnciple ln maintaining fish quality is to cool fish 
to l~e te•rerature as soon as possible after leaving the water. 
This applie~ to any fishery. Unless fishing trips are of very 
short duration, fish must be chilled on board. Insulation of 
fish holds on larger vessels or the use of insulated fish boxes 
in smaller boats vould pr090te more efficient use of ice. Local 
industries can be trained and encouraged to manufacture insulated 
boxes and install fish hold insulation in fishing vessels of any 
size. In some cases it may be vlse to consider the installation 
of refrigeratlon units to conserve ice especially on voyages to 
the fishing grounds. 

55. Incorporation of chilled sea water or refrigerat~d sea water 
systems on board fishing vessels, is used in some large-scale 
co•mercial fisheries and this reduces physical damage and creates 
fast cooling at t:te same time. Such systems require servicing 
and maintenance. 

Unloading 

56. Unloading of the catch should be carried out quickly, 
economically and with as little damage to the fish as possible. 
Simple derricks and capstans, either on board or on the pier, 
could speed up the process greatly at very little cost. Various 
mechanical conveying equipment exists and some can be ude in 
simple forms. Small local workshops could easily cope with this 
type of mechanization. 

57. Adequate supporting facilities and relevant services 
available to fishing vessels at landing places can contribute 
much to the effective unloading of the catch to the benefit of 
al 1 involved. Investment on such infrastructure by the 
government is very essential. 

58. In many fish markets in the developing world, the fish are 
not weighed. They are iaeasured in volume using a standard local 
basket or contain~r which is ac~~pted to contain a certain weight 
or number of fish of a certain size when full. This popular and 
general practice has niade the introduction of proper scales in 
fish markets mostly unsuccessful. Conventional scales can be 
manufactured locally, and although these would be expected to 
provide merchants and fishermen with a :110re accurate measure of 
the catch, the need for such an introd;1ction should be properly 
ascertained. 

59. The introduction of clean water, scrubbing brushes, good 
drainage and a strict cleaning ~eglme would probably do more for 
fish quality control than any other investment in fish •arkets in 
developing countries. Provision should also be made to wash all 
fish going to the market in a properly designed washer using 
potable water or clean seawater. 

I I I I I I I I I I I I I I I 1111 I I 
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60. Fish graders are useful at landing places and the separation 
anti selection of fish co11ld result in higher prices for the 
f is'tP.riaen. Hovever, grading machinery has not been widely •JSed 
and accepted in the developing countries. The aachinery is 
siaple and can be driv~n by electrical or mechanical power units. 
The bulk, if not all, of the equipment can be fabricated locally. 
Its introduction, however, would have to take into consideration 
the acceptance and i•plication of the prevailing local fish trade 
practice • 

F. CONSUMABLE ITEMS AN'.> THEIR MANUFACTURE 

Background 

61. Kost fishing gear is now made fro• synthetic materials, 
which are an iaportant by-product of the petroleua industry. 
Any increase in basic oil price affects the fisherman's gear 
costs as well as his fuel costs. For fishing nets, the 
synthetic fibres chiefly used are polyaaide (nylon) and 
polyethylene. (Polyester and polypropylene are also used but to 
a lesser degree.) They are poduced in grmular or pellet fora 
wh idt is then turned into a continuous fibre. The fibres are 
subsequently spun into twines and made into ropes and nets. 

62. The few developing countries fortunatP enough to possess oil 
reserves and a refinery industry may contE;aplate establishment of 
a complete •anufacturing line for netting twines and ropes. 
Others could fol low tlte exaaple of some developed countries and 
laport the granules. In both cases, however, the investment 
costs would be considerable since the manufacturing machinery is 
expensive. Additionally it is currently a highly competitive 
market and logically not all countries can be self-sufficient,but 
all could produce some items of fishing gear. There uy be a 
case for establishaent of regional factories supported by a 
number of countries as could be the case with econoaic 
commnities. 

Net-making 

63. Developing countries and particularly those with small-scale 
fisheries could expand tl\Pir cottage industries through the use 
of hand-operated loaas for net making and siaple aids to rope 
making. Twine would have to be iaported but the loOllS could be 
readily constructed locally and although al 1 of the needs might 
not be met, the benefits to the coaminities and the econo•y could 
be considerable. 

64. In some cases the use of complex, auto•ated looms •ight be 
.1ustified on the basis of the demand for netting. This would 
need consirlerable investll!nt capital and training and some 
countries have taken this step successfully. Others, however, 
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have been less successful and plants are currently underutilized 
aainly due to the lack of tvine and in soae cases the aachir.es 
installed are not flexible enough to aeet changes in deaand for 
the different twine aaterials, t11ine and aesh ~izes. 

Hardware and Accessories 

65. Floats for fishing gear are nov aade mainly of synthetic 
aaterials and can be produced in any shape or size. The 
technology is siaple and it vould be possible for •any to 
aanufacture aost types of floats locally, even if the cheaicals 
have to be iaported, rather than iaporting the finished article. 

66. Other fishing hardware can be produced by any good s•ithery. 
foundry or workshop, with the possible exception of high quality 
fishing hooks. 

6 7. Provided that steel rods and brass or copper tubing are 
available, svivels and related pieces of fishing tackle can be 
aanufactured locally. This aay be done with simple tools or 
with aodern precision machines. In countries where se.i-skilled 
labour is cheap, the foraer alternative woultl be adequate and 
production voluae achieved by increasing the nuaber of 
aanufacturing units. 

Saall Manufacturing U~its 

68. It should be noted that it is often not easy for a country 
to obtain simple machinery for artisanal or cottage type 
inmstry. ComErcial firas, particularly those selling in the 
international ma rltet, seek to proaote the most modern and most 
sophisticated units. Production of simple tools or machinery is 
usually left to doaestic aanufacturing units or semi-charitable 
organizations dealing with appropriate technology. There is a 
need for technical assistance to establish aanufacturing units at 
the intermediate technology level. 

G. TRAINING, TECHNOLOGY TRANSFER,AND EDUCATION 

Background 

69. Training and technology transfer go together and are not 
truly transferred until the local in~ustry can operate, maintain 
and repair the related equipment. Training should he practical 
and "hands-on" wherever possible. Often overseits institutes or 
organizations provide training at too academic a level and assume 
wrongly in aost cases that the trainees are alreatly skilled i.n 
al 1 practical aspects of machining, welding, fit ting and 
installing. 

70. The introduction of new equipment and technology vi 11 call 
for the training of the operators as wel 1 as the manufacturers and 
service personnel. To achiP.ve, this requires a coortl inated 
approach involving governments and the business sector. 
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n. For tf\e smal 1-scale fishery sector, tP.chnology transfer C>ln 
rarely be ach iP.ved without the support of a credit prograam? tn 
enable the fisheraen to nurchase the nev equipment. Fev 
artisanal fisheraen have access to instit11tional sourct!s of 
credit ancl Sj>e?cial progr•Es need to be devised to meet their 
needs. 

Manufacturers 

72. In general, the training needs will not be Halted to the 
shopfloor work.er who vll l have to deal vi th machinery and tools 
to which he or she is unaccustomed. ~xpf?rience has shown that 
the training of 11anagers, produ~ion engineers and ad•inistrative 
staff is equally iaportant. \Atere there is a pool of ski I led 
labour, it •Y only be -.ecessary to give training on ttie pt"oduct 
in questlott and so the setthll up of a •nufacturing unit conld 
be accol!plished in a short time. In other cases, the 
introduction of new industry would be a slow process involving 
over seas training and prohably even university stutl ies for t'1ose 
entering high technolo~y industries; all of ~his in addition to 
the training of the ioiodt force locally. 

Servicing 

73. The servicing of equipment is a more immediate need since 
tl\e service is directed to i•ported as vel l as locally produced 
iteas and in general there is currently a lacl< of servicing 
facilities. Factory tralnP.d service enginet>r"i are higtaly 
regarded and any manufacturer hoping to do vel l in a market must 
be prepared to ensure the tr;dning of field staff and of agents. 

National Responsibilities 

74. Wttile manufacturers and service en~ineers have a 
res!>onsiblltty to train in ordP.r to produce and/or maint;iin good 
quality products, governments have a greater res!>onsibility. 
People with Ii t tle educat lon ci:tn be uught hand skills and such 
artisans wil 1 continue to be in demand, but new technologies in 
•anagement, manufacturing and design are better transfer red to 
those with a sound education. r.overnments have that 
responsibility. 

ff. CONCLUDING REMARKS 

75. Bearing in •'.nd that not all rleveloping countries are ready 
or willing to accept the responslhllittes which gc with the 
manufacturing processes, industrial development in support of the 
fishing industry cannot and •ust not be seen in isolation • 
Shipyards worlrlwide are not known for their :>rofit-making 
ability, and many are subsidized. Other 111anufacturing 
industries, which are more diversifietl, such as the ukers of 
refrigeration equipment, oil hydraulics, P.ngines i:tnd electrical 
equipment have a •uch wicter custo11er base and yet must be 
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coapetitive to exist, and few, if any, rely entirely on the 
fishing industry. For tltese reasons the drive for 
self-sufficicmcy in all things .. st be teapered by the reality of 
any "potential" aarlc.et. The aill of the fishing industry is to 
serve (hy supplving protein-rich products) and to be served by 
its supporting industries. 

76. The rP. is scope for improvement at al 1 levels, fro• the 
establishment of large nuabers of small businesses in engineering 
and boat building to the upgratling of the larger shipyards 
capable of building deep-sea fishing vessels. In some countries 
progress will be slow, with the need for training and manpower 
!>lanning on a long-term basis a priority element in the 
development process. Other countries which are technically 
self-sufficientwill be required to generate funding to 11eet their 
investment needs. 

7 7. What is most likely to af feet the rate at which the 
manufacturing processes can be transferred to developing 
countries will be the policies of the developed countries 
regar.i ing trade, of the holders of patents and of transnational 
co rpo rat ions. 

78. Some transnational corporations have already embarked upon a 
prograume of creating manufacturing units in developing 
countries. This is not usually motivated by the desire to help 
such countries. Instead it is a necessity to reduce manufacturing 
costs to remain competitive. For example, foreign firms have 
established plants in West Africa to make GRP vessels for local 
fisherman. They would have prefer red to export from their base 
factories, but shipping costs would have added up to 100 perrent 
to the cost of each boat. In other cases, the transnationals bow 
to the demands of governments, no submanufacturing, no husiness. 
However, such developments are not generally instigated by the 
fishing industry alone. It is more often the recipient of 
spin-off ~enefits which usually require further modification for 
use in the fisheries harvesting sector. 

79. Ex:>erience has shown that manufacturing establishments in 
many developing countries have flourished best when the foreign 
partner supplying the technology has a continuing interest in the 
success of the national plant. In such cases the resources of 
the parent company are available to help the national firm with 
advice, training, maintenance, or raw materi.als. 
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