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Preface

The Sectoral Studies Branch has undertaken a major study cn development
strategies for fisheries industrial systems in developing countries. This
paper contains a short summary and the principal results of that study, mainly
in the form of a set of tables.

In addition to this presentation of the principal results, further study
documents include a main report as well as an additional volume describing the
methodologies that were used. It is also planned to issue the underlying data
base and a set of country case studies separately.

The study has been prepared in close co-operation with FAQ.
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L. AIM AND PURPOSE OF THE STUDY

The importance of the contribution made by the fisheries sector to
national economic, social and nutritional goals is now widely recognized and
principles for a strategy and plan of action for fisheries management and
development have been laid down. The objectives should be based on an
assessment of the fishery resources available and the markets to be served,
but other factors, including foreign operations, must also be considered.
Most important, the fisheries sector should be viewed as a system in which
different industrial, production, consumption and policy components interact.
Thus development strategies should be comprehensive and should address
multiple objectives.

These principles were recognized at the FAO World Conference on Fisheries
Management and Development, held in Rome, July 1984. The present study,
prepared by UNIDO in co-operation with FAQ, concentrates on an assessment of
the fisheries industrial system and its development possibilities in a large
number of developing countries. Its main aim is to identify the necessary
measures for enhancing the system in the form of government policies,
technical assistance from UNIDO and other international organizations and
investment requirements.

The major outputs of the study are:

- An assessment of the fisheries systems of 64 developing countries
(including a comprehensive data base and 11 detailed country case studies).

- An outline of comprehensive development strategies for those
countries, classified into 10 groups, each group having a specific pattern of
present and potential development.

- Suggested pattern-specific actions for implementing the strategies and
eliminating major problems and bottlenecks.

-~ A description of the required actions in terms of investment needs,
needs for technical assistance, policies, support actions and mechanisms to be
applied to the different components of the fisheries industrial system of the
10 groups of countries as well as options for co-operation between the
countries.

Another main output of the study is the analysis of the structural
components of a fisheries industrial system. This analysis led to a series of
specific guidelines that should be considered by those involved in designing
development strategies and programmes. These guidelines are presented in

detail in chapter 6 of volume 1 of the study but are not further summarized
here.

2. DEFINITION OF THE FISHERIES INDUSTRIAL SYSTEM (FIS)

This study concentrates on the industrial system related to the actual or
potential exploitation of fish resources in developing countries. In order to
make full use of these resources, a large number of industrial inputs are
required, botl for assisting in the catch and in the handling, processing,
distribution and marketing phases. Through well defined support activities to




the industrial sector, UNIDO can make an important contribution to a better
exploitation of this important resource for many developing countries. It is
necessary, however, to utilize a systematic and comprehensive approach to
programming and project development in the sector in order to avoid
bottlenecks and suboptimal solutions.

The FIS can be defined as a system where all the industrial production
and consumption components related to the fisheries activities in a given
country, as well as the policies that affect them, interact iIn an integrated
and interdependent manner.

The suggested approach requires a ‘concrete description of the FIS. In
this study the following nine components have been chosen as most appropriate
to describe the system: resources (1), extraction/production (2), processing
(3), distribution and marketing (4), consumption (5), industrial inputs (6),
government policy (7), industrial organization (8), and the foreign sector (9).

A large number of data and information from country case studies and
other available material, as well as information obtained from close
co-operation with FAQ, have been used for the analysis of the FIS components
and their linkages in the 64 developing countries. For details of the
analysis, please see "Industrial development strategies four fishery systems in
developing countries"”, volume 1.

3. IDENTIFIED DEVELOPMENT PATTERNS
The analysis has yielded the identification of 10 country groups with
distinctly different patterns of development with respect to their fisheries

industrial system. The identified patterns are the following:

Group 1. The least favoured countries

Generally poor or least developed cc.ntries needing fish prciein but
lacking in skills, inputs or infrastructure to maximize resource use.
Countries included: Ghana, Kenya, Madagascar, Malawi, Mali, Vigeria, 3udan,
Cganda, United Republic of Cameroon, United Republic of Tanzania, Zaire,
2ambia, Bangladesh, Turkey.

Group 2. Largely state controlied fisheries

In these countries’' fisheries the government is invclved to a large
degree. All of these countries have good potential for growth, both in marine
and freshwater fisheries. Countries included: Angola, Morocco, Mozambique,
Burma, People’s Republic of China, Democratic Kampuchea, Viet Nam, Democratic
Yemen, Mexico.

Group 3. Low priority fisheries

Fisheries are not a high priority in these countries due to resource
limitations, predominance of national wealth in other sectors or other
factors. Countries included: Gabon, Sierra Leone, Irar, Iraq, Saudi Arabia,
Brazil, Colombia, Venezuela.




Group 4. Labour—-intensive fisheries

These countries have large artisanal fishery sectors and big domestic
markets. Most of them have well organized fisheries departments and all but
two have flourishing inland or freshwater fisheries. Countries included:
Algeria, Egypt, Tunisia, India, Indonesia, Pakistan, Sri Lanka.

Group 5. Small states with growth potential

These small population countries all have relatively good fishery
potential, particularly for export. Their governments have made fisheries a
high priority sector. Countries included: Congo, Oman, United Arab Emirates,
Guyana, Fiji, Kiribati.

Group 6. Large but fluctuating resources and limited local demand for fisa

These countries have large fish meal industries or export-oriented
processing plants. Although their marine resources are substantial, they
suffer from considerable natural fluctuations. Countries included: Namibia,
Argentina, Chile, Ecuador, Panama (Ex. CZ), Peru, Uruguay.

Group 7. Laissez-faire fisheries

Commercial and private interests predomir te in this group of countries
which also have good domestic markets and labour intensive fisheries. They
all have a high per capita consumption of fish. Countries included: Cote
d'Ivoire, Area of Hong Kong, Republic of Korea, Malaysia, Philippines
Thailand.

Group 8. Lack of industrialization

Good fishery potential but with a serious lack of skills and inputs and
with a very limited local market. Countries included: Mauritania, Somalia.

Group 9. Likely exporters

Similar to group 5 above, these countries are well poised to develop the
export potential of their fisheries. They all have good traditional fishery
skills. Countries included: Senegal, Maldives, Solomon Islands.

Group 10. Long distance, state-controlled

Stroang government control but with somewhat better developed fisheries,
particularly in deep sea operations. Countries included: Democratic People's
Republic of Korea, Cuba.

4., SUMMARY OF RESULTS

4.1 Strategies and actions suggested for differert country groups

For the fisheries industrial system of each of the country groups
described in the previous section, the statu., constraints, and factors that
could enhance its development were agsessed. Strategies and appropriate




actions have been suggested. These results are summarized in tables 1 to 10.
For a full analysis please see "Industrial development strategies for fishery
systems in developing countries', volume 1.

4.2 Investment and support action required

The results presented below are also summarized in table 1l1.

Priority actions

Investments. The most frequently required investments are in
distribution and marketing components, followed by extraction, fisheries
infrastructure and resource management, and then by processing. Investments
in the promotion of trade, intermal as well as export markets, are required to
a lesser extent. The outstanding requirements for investment in the
industrial inputs (extraction, processing ard fisheries infrastructure) are
for the construction of economical and appropriate vessels, investment in cold
chain equipment and the implementation of improved fish transport systems.
Harbours and ancilliary equipment and fish markets rate high among the
fisheries infrastructure investment requirements. The new regime of the seas
justifies the high frequency of investment needs for resource management.
Among these the most frequent requirements are monitoring, aquaculture and
survey followed by policing and conservation. Investment in aquaculture is
justified, since aquaculture is one of the important options open to
developing countries for increasing the production of fish.

In distribution and marketing, investments in improved fish transport
systems are most needed, followed by cold chain and cold store facilities and
the construction of harbours and markets. Within the fish transport systems
the main activity to be encouraged is the standardization of fish containers
and supplies of packing materials. This requires an investment in the
manufacture of standard and refrigerated trucks. The high frequency of
investment requirements found in distribution and marketing is due to very
high losses of fish through spoilage because of lengthy handling and
inadequate facilities found at this stage of the FIS in developing countries.
The losses of fresh fish due to this reason have been estimated as 1.7 million
tons or 10 per cent of all fresh fish caught. Improvements in marketing and
distribution facilities and methods are also necessary for promoting fish
consumpti.~, especially in those countries where the levels of consumption are
below 5 kg per capita per year and/or where the nutritional contribution of
fish is very high (up to 40 per cent of the total animal protein
consumption). Thus domestic trade-related priority actions are needed in
groups 3, 6, 8 and 9. These actions should be accompanied by consumer
education and institutional feeding programmes in the case of those countries
where low levels of consumption prevail.

In extraction, the construction of vessels is the most frequent
requirement which should be viewed together with the development of the local
fleet and the availabilily of iceplants. In this sense the main activity is
to integrate projects involving all village activities including
fishermen/boat builders. The best investment would be to assist local boat
builders and incorporate alternative materials in the construction of
vessels. Local production of fishing gear and instrumentation applies only to
groups 3, 6 and 7 where the general level of industrial development is
relatively high., The activities linked with fighing gear and ingtrumentation
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Table 2. Group 2: Largely state controlled flsherles
(Angela, Bures, Chins, Democratic Kempuches, Mexico, Norocco, Mozambiqua, Viet Nam, Democratic Yemen)
Cona- Enhan
stoetagies Special prodlems traint cement Appropriate actions Examples of ongoing actlons

Develep offehere Clohing

Incregee processing for
both dempatic and export
teade.

Support eand expand reole
of artisenal flshetmen.

Develop wew products
from underutilized
specles.

Reduce depandence on
isported vessels, ma-

chinery and equipment

Tapreve quality to reise
value, particularly for
axport products.

Promote distribution of
fieh and consumgption by
local population.

Walntain or expand en-
ploymeat in the fishery
sector.

Genersl low level of
technology in use on
vessels and in poet-
harvest industries.

Enormous distance or
difficult terrain betwveen
fishing porte and popula-
tion centres.

Lack of manpower skills
in vessel operation, fish
processing, manageaent
snd maintenance.

Poor or varying procese-
ing standards and sub-
sequent loss or wastage.

Inadequate capital Llnpute
or Infrastructure.

Pishing fleet largely ar-
tisanal, inadequate num-
ber and type of offshore
vessels.

Some major fish stucks

n
14
24

24
13

‘l

24

of {shors or in desp waters.

12

14

12

12

Technical sssistence from
agencles, bilatersl

alds, snd/or joint venture
partners. Investment in
upgraded technologies.

Fish curing or processing
methods Lo produce longer
shelf life for fish pro-
ducte. Improved trans-

port containers for flsh.

Use of U.W. and bilatersl
follownhip programmes.
Training of personnel on
foreign vessels or J.V.
plants.

Investment in clean water
systems, hyglenic premises
and speedier handling sye-
tems. Vigorous and compre-
hensive training and
hygienic practices and
quality control.
Government funding for ca-
pital lavestments in
fisheries. Use of develop-
ment bank loan funds.
Dewvign and consteuction of
locally appropriate new
vessel types.

Uss of jolnt venture fleets
in *he interim period,

Development of fish meal and fleh cannlng
incustries with foreign partnecs. (Angols)
Rxpansion of shrimp fishing fleet mnd export
trade with joiat venture companies. (Ching)
Training of deep ses personnel and support
incustry officers in U.¥. progasmes. (Burma)

Bncoucragement and assistance to fish curers,
traders and co--opecrstives to upgrade products
and market further afleld. Incressing demand
in inland towne through consumer educatlion
and institutional faeding programmas (Nexice)

Eotablinhment of training centres, technical
colleges and applied resesrch centres for
fisheries, with bilatersl or U.N. assistance.
(Democratic Yemen, Mostamblique, Mexico)

Basic infrastructure and quality control pro-
grommen for fleh marketing. (Varlious) :
Quelity control service for shrimp export
industry, with FAO support. (Meszamdblque)

Large international fishery development plan,
infrastructure and faclilities. (Wexico)
Internatlonal credit to support fleet and
plant expansion. (Various)

Diversification of offshore fleet and
development new g atlon or more econo-
mical tuna seiners. (Mexico)

Granting of fishing licenses to foreign
fleste. Use of joint ventucre partners in cap-
ture and processing of shrimp. (Mozambique)

|




Tahle 3, Geoup 3: Low priccity flsheriea
(Brazil, Colowbia, Gabon, I[ran, Iraq, Saudl Arahbia, Sierra Leone, Venezuela)
-.Belavany...
Cons - Enhan
Strateglies Special prodlems traint cement Appropriate actions Kxamples of ongoing actions

Improve the !astitu-
tional framework
governing Cloheries.

Increase domestic con-
sumption of Cish among
all income groups.

Cxpand (lshing to all
areas of the natiomal

K82 and all major
epecies.

Develep aguaculture,
both cosstsl and
inlend.

Increase productivity
and Llaprove officlency
of both artisenal and
~ompetcial sectors of
the industry.

Plsherien low priority H 1
in national economy. 21
General scarcity of 24
skilled manpower for ?

fisherlies due to job
opportunities sleevhare.

Low demand for fish in 9
domestic marhets.

Pishing lndustcries 19 14
senerally under-

capitalized.

Although fisheries ex- 1 1

ploitation is at a falrly
low level, the overall
resource i not large by
glodbal standards.

Reagsesament of national
graly and priocities, This
has elceady happened to an
extent, (luctusting oll
prices underlining the
importance of domestic
faod production.
Developmant of the (ishery
sector eofflciency and
productlivity to sttract
more skilled manpower.

Better marketing and die-
teibution coupled with
consumer education
programmes,

Investment by Loth govern-
ment and private sector,
and creation of more
attractive climate (or
fisherien lavestment.

Wise use of existing
resources. Posaibly some
Joint vantures with non-
oil producing countries,
praviding the fuel and
capital for fishery ex-
ploitation in other
country KRZ's.

Rxamination and renewal of fisheries laws and
regulalions. Redenigning of Institutinnal

organization governing (isheriee.

Co-ordinating (lesheries with development

plans and pollcies, (Venezusls)

Creatlion of anew flsheries corporation.

Promotion of co- operatives among artisansl

flehermen. (Venezuels)

Improve marketing and disteibution of fresh

fieh, Introduce fish in inetitutional
feeding programmes. (Brazil)

Pinancial sesistance to fisheries wector,
Promotion of joint ventures in ehipdulilding

and manulfacturing. Technical assistence
agresments in (lsh and shrimp culture.
(Venezuels)

Tuna (ishing venture with non-petroleum
country such as with the Ssudi/Maldives
Joint ventucre companies. (Saudi Arabia)



Table &, Group 4: Labour-intensiva flsheries

(Algecis, Rgypt. 1ndls, Indcnesis, Pskistan, sri Lanka, Tunlsias)

Strategles

Speclal prodblems

traint cement

—Relevant _
Cons- Enhan

Appropriste actions

Examples of ongoing actions

Increase fish production
to meintain food secu-

city end employment.

sarhoting and
distcidution to relse
consumption in inland
areas.

Decrease waste by Ce-
ducing spoilage and by
utiliziag by-cateh from
sheing trewlevs.

Increase oxports by
botter quality process-
ing and by harvesting
offehore stocks of

tuns and shring.

Expand ulture both
for food flsh end for

expert species.

Develop support
industries and general
fioheries infrastructure

Some major fishing
grounds located very fsr
from markets snd popule-
tion centres.

Capture and processing
technology inelficient
or snargy sxpensive in
some areas.

risherwen and fish plant
operators lack knowledge
of modern gear and
tochniquoe snd of the
operation, maintenance
and repair of engines
and machinery

riate technology
for utilization of by-
catch not yet
ascertained.

Pish canning plants
lack continuity of

supply.

Artissnal {lshermen
lack capital and often
operate at the mercy of
wmarkets and merchants.

Pish farmers have
difticulty getting legal

access to land and water.

Pish culture is mostly
integrated with small
scale agriculture or
anisal husbandry.

13
13
16

s W

24

22

21

“ O e

14

Development of good qua-
\ity processing and curing
in rural sress, improve-
mant of fish tcransport and
establlahment of regular
scheduler for fish
collection boats or trucks.

Increased use of artisanal
fishermen and intermediaste
technology vessels in off-
shore fisheries. Energy
conservation and more
afflcient snecrgy use ln
fish plants.

Training of personnel at
sll levels but with strong
esphasis on practical snd
technical asspecte.

Purther research and
pilot projects.

Betivr murketing and dis-
tribution, more (reezing
and cold store facilities
at distant parts. Purchase
of frazen (lsh from abroad
to msintaln supplles’ in
of { sesvons.

Establishment of co-opera-
tives, small scale credit
schames and support by
axtansion secvices.

Integration of aquaculture
with rucsl development
programmes. Simplification
of legal and administrative
procedures. Support by
extension services.

Regional Cisheries development pr-irammes
including harhours projects, provieion of
ice plente, cold stores and (ish transport
vessels, with finance from ADD.

(Sr) Lanks, Indonesia)

Pleet cperation with artisanal tuna flisherwen
wocking around a mothership from s large
domestic enterprise. (Indonasia)

Use of natural energy and fuels such as
biogas in fisheries. (Indla)

getablishment of training centres, scademies,
colleges and university depactmente for
fisheries. Pisheries research projects on
waste fish utiliszstion. (Indonesis)

Jolat venture agraements with foreign fleets
and Cish suppliers. (Egypt, Tunisia)
Artissnal-private sector co-aperation in
capture and supply of fish. (Indonesia)

Winlstry of co-operatives, flshsries projects
K.1.K(small scale credit Indonesia) {lisheries
progranmen. Pisheries extension service end
co-operative astablishment. (Indonesis)

Flah pond development prograsme, §. Sumatra,
S.7.D.P. ADB project. Hilstersl and world
pank aid (or brackish water ponds.
(Indonesis)
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IBVESTHENTS
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SUPPORT ACTIONS AND NECHANISHS

COVERMNENT POLICIES

- Integrated development policies

- Goals and prierities

- Institutiona] § legsl Infrastructure
- Standertization of imported machinery
- Promotjion of co-operatives

GENERAL INFRASTRUCTURE

- Boads and tramsport systes
- Weter supply

TRAINING ASD EXTENSION

- Nechanics ané technicians
- Quality control

- Extengion ssrvices
Zishern.
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- Intermediate
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RESEARCH & DEVELOPMENT

- Besource

~ Processing
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- Climeticslly sppropriste energy systems

TECHNOLOGCY
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- Yransfer of intermediste technrlogies
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should aim to introduce and to use fish detection instruments and fisheries
charts, and appropriate offshore and deepwater fishing gear. It is important
that investment be encouraged for equippirg local workshops.

In processing, the greztest need is for investment to improv: wmethods of
fish curing. Cured products are usually for the local market and around
25 per cent of dried/cured fish is lost annually through spoilage. The main
activity, therefore, should be to reduce losses and improve the guality of
cured fish. Consequently, investment should be encouraged in solar fish
driers and solar disinfection units as well as in equipment and facilities for
sea salt production. Energy efficient plants and processes are seen to be
important for groups 1, 4 and 6 and selective rehabilitation for groups 2, 5
and 6. Finally, energy consumption rates are important and an investigation
of possibile economies in operation are activities to be encouraged. Such
energy economies could be attained througk investment in improved insulation,
plant upgrading and the installation of more efficient processing umits.
Investments are also required in the construction of energy efficient
buildings and in the use of locally available renewable energy sources. The
rehabilitation should not be generalized, but should address the problem of
over-capitalization and promote the rationalization of specific industrial
processing lines.

Support actions

The support action most widely required is training, which is a
generalized need for all groups. The most important need is the training of
fishermen, followed by training in quality control.

Credit finance and joint ventures are important mechanisms for the
development of the FIS together with specific government policies and research
and development. The least number of specific requirements is found in direct
transfer of advanced technology. This is probably due to the fact that this
activity is implicit in several other mechanisms such as training, research
and development, and the use of joint ventures.

The credit requirements are mainly for small scale, the type of credit
that is usually scarce in developing countries.

Government policies. The establishment or improvement of ingtitutional
and legal infrastructure is an important support action. It is interesting tn
note that only in group 3 countries have governments generally not already
considered fisheries as a priority sector. For all other groups a high to
medium government priority has been given and though goals have often been
established, integrated development policies usually have not been developed
and applied. For this reason, the establishment of such policies appears as
an important remedial input for all groups.

Research and development needs for resources are specified only for
group 6, where a diversification strategy based on fish resources and markets
wag found to be most appropriate. However, research on resources is implicit
in survey and other management activities. Other research requirements relate
to processing, marketing and climatically appropriate energy systems. These
are areas where results obtained at a local research institution could easily
be transferred to other countries in the group and eventually to other country
groups. The possibility of promoting joint co-ordinated research work for
countries within a group should also be explored.
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Table 11 gives, at a glanc2, an idea of the multiple actioms, for each of
the country groups, that have to be taken by the government and by the private
sector, promoted by international and bilateral agencies and aid groups and
supported by intermational development banks and other agencies. These
actions are priority actions for implementing the suggested group-specific
strategies. However, as important as these sets of actions are, great care
should be taken not to implement them partially, since they were designed to
be apnlied in an integrated manner.

4.3 OQpportunities for co-operation between developing countries

The scope for technical co-operation between developing countries is
considerable. Table 12 lists some of the expertise available in developing
countries which could be used to promote the development of the fisheries
industrial systems within the context of south-south co-operation. Several
governments in major fishery regions are already working nlosely together on
resource management and assessment. Technical assistance between countries
has taken place mainly through the FAO TCDC programme and through regional
associations like ASEAN. Some commercial interchange and co-operation also
takes place, particularly in marketing and this has received a substantial
boost from the four regional fish market information units, INFOPFSCA,
INFOFISH, INFOPFCHE and INFOSAMAK.

There is considerable expertise in fish culture in Asia and the Far East,
in processing and marketing in Latin America, and in specific capture
technologie: and management regimes in particular countries in each of the
continents. To date there has been little direct interregional co-operation
except through United Nations agencies and interna’ional development bank
projects and efforts should be made to promote south-south co-operation
utilizing additional mechanisms to the ones mentioned above.

Countries with good experience in offshore capture fisheries are found in
groups 2, &4, 6, 7 and 1). These include Morocco, Mexico, Indonesia, Chile,
Peru, Republic of Korea, Thailand, Democratic People's Republic of Kcrea and
Cuba. States with well developed artisanal fisheries in groups &4, 5, 7 and 9
include Indonesia, Oman, Philippines and Senegal. Countries with some years
of experience of foreign fleets fishing under licence or in joint ventures are
Nigeria, Mozambique, Indonesia, Mauritania and Maldives in groups 1, 2, 4, 8
and 9,

High quality artisanal processing skills are found in the Far East,
particularly in the Philippines and Thailand (group 7) but also in some
countries of West Africa and Central America. Export processing industries
are mainly found in group 7 countries (Chile, Ecuador, Peru, etc.) with some
in group 2 (Morocco, Mexico, Mozambique).

Important fishing countries with expertise in aquaculture are the
People’'s Republic of China (group 2), Indonesia (group 4), Ecuador (group 6)
and the Philippines (group 7). Brazil, Chile and India also have advanced
systems for breeding certain species.

Some more specific examples of technology expertige which might be
usefully transferred within regions are listed in table 12,




Table 12. Technology expertise available in developing countries applicable
to south-south co-operation®’

Beach landing craft
Ocean-going sail craft
Lake canoes

Small purse seiners
Larger trawlers and purse seiners
Fish aggregating devices
Long distance fishing
Fresh fish culture
Prawn culture

Fisheries co-operatives
Dried fish products
Frozen shrimp

Frozen/canned tuna

Canned sardines, mackerel
By-products - fish sauce, shellcraft
Fisheries management systems
Foreign fishing agreements
Joint ventures

Integrated small-scale fishery
projects

Training - artisanal fisheries
Training - commercial fisheries
Training - aquaculture

Training - boat building
Training - fish processing
Research vessel operation
Monitoring fish stocks

Senegal, India

South Pacific States, Caribbean

Zambia, Tanzania

Peru, Ecuador, Thailand

Thailand, Morocco, Chile )
Samoa, Philippines, Indonesia, Maldives
Cuba, Republic of Korea

China, Indonesia

Ecuador, Indonesia

Belize, Indonesia

Philippines, Thailand, area of Hong Kong
India, Mexico, Brazil, Indonesia,
Thailand

Indonesia, Philippines, Mexico,

Republic of Korea

Morocco, Peru, Ecuador, Chile, Thailand
Philippines, Thailand

Malaysia, South Pacific states
Mauritania, Mozambique, Maldives
Indonesia, Sierra Leone, Ghana, Morocco

Philippines, Indonesia, Benin

Fiji, Papua New Guinea

Rep. of Korea, Morocco, Indonesia, Cuba
Indonesia, Philippines

Rep. of Korea, Tanzania

Thailand, Peru

Indonesia, Morocco, India

Thailand, Kuwait, Peru

a/ The above list is only a general indication of countries with
experience and skills in the various areas. A comprekensive listing would be
much more extensive but would also need to detail techrnlogies and locations

more precisely.




oy
{

- 20 -

5. SUMMARY OF REQUIRED TECHNICAL ASSISTANCE ACTIVITIES AND INVESTMENT

The identified technical assistance and investment requirements are
summarized in table 13. This summary is made according to the components of
the fisheries industrial system rather tham according to countries or country
groups (country-specific actions are presented in the main study).

On the basis of these results country-focussed programmes and projects to
promote the development of the industrial activities required to stimulate the
full use of the fish resources will be developed. This will require
co-ordinated actions with FAO and other international organizations.
Similarly, through its investment promotion mechanism - and following its
regular procedures - UNIDO will be able to help attract necessary investment
resources. At the request of interested countries further detailed studies
could be made: first, a quantified and specific assessment of the resources
required for obtaining a certain goal for the sector and second
pre-feasibility and feasibility studies in order to start-up the actual
execution of development projects in the fisheries industrial system.

UNIDO has a range of suitable methodologies and vast experience in their
application for developing and executing the necessary support programmes for
an integrated sector development. A common philosophy behind these
methodologies is that they should be ultimately transferred to the developing
countries themselves for use in the actual planning, management anc monitoring
of the development of the industrial sector under consideration.




Table 13.

Technical assistance activities and investment requirements

Components

Activities

Investments

Besoucce management

Surveys and research
Monitoring and statistics
Legislation and policing
Conservation and
enhancesent

Aquaculture

Intemational waters

Extraction
Artisanal fishing
vessels

Cnommercial fishing
vessels

Fishing gear and
mechods

Vessel machinery
and equipment

Ice supplies anZ boxes/
containers

7ish ponds and fish
cages

Accoustic and biological surveys: of biomass and
fish stocks.

Collection and compilation of catch/effort data and
length/frequency data.

Control of fleet size or power. Control of pollution
enviconment. Control of fishing pressure or harvested
amount.

Control of capture of juwvenile fish.
coastal zones and inland waters.

Management of

Prcmotion of fish farming by information, credit and
technical assistance. Provision of culture services,
fis.s fry, feed and fertilizers.

"Co-operation with international fishery bodies.

Development of economical long distance craft.

Protection of traditional fishing communities who
have no alternative primary source of income. Socio-
economic and cultural studies.

Integrated projects involving all village activities
including fishermen/boatbuilders, net makers,
processors, tradesmen snd artisars.

Rationalization of fishing fleets. Development of more
energy-efficient craft and safety at sea.

Upgrading of technology and skills in local boatyards,
shipyards ur marine workshops.

Introduction and use of 7.A.D.s, fish detection ins-
truments and fisheries charts, appropriate offshore
and deepwater fishing gear and techniques.
Introduction, improvement and promotion of blocks and

‘tackles, hoists, derricks, hand winches, mechanical

or hydraulic capstans adn winches, windlasses, net
drums and polier blocks. Introduction snd use of fish
graders and conveyors on larger vessels.

Improvement of basic cleanliness and insulation of
£ish holds, use of ice boxes and fish boxes, refri-
gerated of €hilled sen water tanks, chilled or refri-
gerated fish holds as sppropriate, improved fish
handling and processing at ses.

Propsgation of information on pond and cace tecwo-
logy. construction, msterisls, fertilizing, mooring
maintenance and repair.
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Research stations and vessels, staff ¢

Fort fichery offices, sasples prograc:
systeas.
Fishery protection vessels and/or airce

Production of larvae for stocking lak.
Construction of artificial reefs, repl
mangroves.

Establishment of fish hatcheries and ¢

Design and_construction or modificati
distant water fisheries.

Assistance to local boatbuilc cs to ur
strengtls and efficiency cf locil craf:
alternative materials in ccenstiuction
ture simple pumps and hauling equipmer
Compunity fishery centres, co-operatis
extension services, village water supt
Research into fuel efficient engines :
development of alternative fuel motor:
Construction of slipways and repair y:
with marine engineering machinery and
Training of ship repair and installat:

Equipping local workshops to manufact:
tans, net reels, blocks and derricks.
Establishment of marine hydraulic eng:
Upgrading training of local techaicia:

Development and manufacture of locall)
containers. Production and supply of .
raterisl. Install grading equipment of
fishing for mixed quantities/sizes of

Fish farming extension services.
Locsl language technical literature.




estxents

Examples of on-going activities

:cacch stations and vessels, staff training

-z fishery offices, samples programmes, log book

shery protection vessels and/or aircraft.

siuction of larvae for stocking lake< or ponds.
nstruction of artificial reefs, replanting

ryroves.

tablishment of tish hatcherics and fish farm services

+ign and_construction or modification of vessels for
-tant water fisheries.

.~5tance to local boatbuilders to upgrade the
cength and efficiency of local craft, to incorporate
ternative materials in ccastiuction and to marufac-
ce sirple pumps and hauling equipment.

~munity fishers centres, co-operatives, fishery
cension services, village water supplies, roads.
search into fuel efficient engines and hulls, and
selopment of altermative fuel motors.

astruction of slipways and repaicr yards, equipped
th marine engineering machinery and tools.

"~ining of ship repair and instailation p ~sonnel.

r:ipping local workshops to manufacture winchas, cap-
2.5, net reels, blocks and derricks.

;-ablishment of marine hydcaulic engineering depots.
v,rading training of local technicians.

r.elopment and msnufacture of locally suitable fish
1tainers. Production and supply of insulation
izerisl. Install grading equipment on Isrger boats
shing for mixed quantities/sizes of species.

sh farming extension secvices.
cal language technical literature.

Thailand - Resource surveys snd stock monitoring. Gulf of Thailand.
Kuwmit - Fishery Research Station, vessels and ongoing stock sonitoring.
Somalis - Fridjoff Nansen ( research ship) su: vey of offshore fishing stocks.
UNDP/Morway prograsme.
S. Pacific - Log book system in force for all foreign fishing fleets.
Uruguay - Fishery survey with FAO research vessel “La Matcra™. UWDP
Malaysia - New marine seas management regime, trawlers banned from coastal watecr:
" state licenses required for local areas, mational licensing of
cotmercial vessels. Coastal resources allocated to user groups.
Artisanal fishing commmities prtected. Resettlement schem ffor
trawler fishermen displaced through licensing.
Mexico - Establishemnt of fish hatcheries and fish culture.
Indonesia - Extension services for fin fish and prawns. Govermment, bank and
bilateral projects.
Morocco - Considerable new construction for offshore fleet. Private finance.
India - Wational plans to replace thousands of existing wooden trawlers.

Sri Lanka - Several fishing boat building projects.
Senegal - Improvements to local beach landing boats - FAO.

‘Somalia - Establishment of local g.v.p. boat factory.

Bay of Bengal - Local construction of improved beach landing craft. FAO/SIOA.

Indonesia - Fisheries Extension Project, FAO/UNDP.

El Salvador - Integrated small scale fisheries project, FAO/UNDP.

Benin - Actisanal fishing communities integrated project, FAO/DANIDA.

Caribbean - Safety at sea for fishing vessels. FAO/INO programme.

Samoa and Somalia - Improvements to local sailing craft and developmentc of

new sail-assisted fishing boats. ,

Bangladesh - Introduction of mechanical and hydraulic haulers on local fishing
eraft. ‘

Indonesia - Training of marire engineers, welders, machinists and
operators. FAO/UNDP.

¥. Africa ~ Establishment of local service and repair workshops. Local/
intermational sector.

Peru - Rationalization and conversion of fish plants. Development and
production of altermative packaging materials.
Indonesia - Installation of sea water fish tanks on small local
seine vessels fishing for~sardine for canneries.

milippines - Bureau of Fisheries extensions and training services, U.S. sid,
Fishecies Universities and Institutes, World Bank.
Thailand - Fish culture deveiopment and extension service.

[ SEcCTION. 2 |
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Table 13. Technical assiszance activities and investment requirements {cc

Components

Activities

Investments

rocessing

Ice plants and jice
stores

Traditional fish
curing

Fish plant quality
control

Energy-economical plants
and processes

Low-cost packaging
By-catch and trash fish
utilizatijon

Marketing and
distribution
Fish landing places and
market premises

Fish landing and
loading systems

Transport and packing

Cold ctores and cold
chains

Fisheries infrastructure
Harbours, ports and
jetties
Boatyards and slipways
Macine engineering
workshops
Access roads

Electriciry, fuel and
water supplies

sh trade
Domestic markets

Export markets

Non-food products

Improve the quality and availability of ice. Provide
well insulated storage bins or sheds. Develop passive
cooling systems to minimize losses.

Reduce losses and lmprove quality of cured fish.

Trsin plant managers and personnel in quality control
and hygiene. Estadblish standards and inspection
services.

Survey energy consumption rates and investigate
possibilities of economies in operatiom.

Investigate substitute canning materials
Develop surimi and minced fish products.
Initiate by-catch collection/landing schemes.

Provide clean water, scrubbers and washing regimes
for all fish markets and landing places.

Speed up fish landing, sale and loafing on transport
in all markets.

Encourage standardization of fish containers and
supplies of packing materials.
Ensure continuity in frozen fish chains.

Provide and improve harbours and laading places

for marine fisheries. Survey coastal sites.

Enssure adequate slipping and docking. Facilities
for the fishing fleet.

EZstablish repair and maintenance services in all
fishing ports, sppropriate to needs.

Ensure access to landing places for fish trucks, and
establish distribution network.

Provide water, fuel and power to isolated fishing
Ports where fequifed.

Promote local consumption of fish food, develop new
products, improve and msintain quality, reduce
inefficiencies and bottlenecks.

Raise quality standards to meet importecs requirements
fish for or cultre exportadble species.

Encoursge shellcraft cottage industries, utilize
waste fish or offal for producing meal and oil.

f SECTION 1 1§

Small scale economical and efficient i
Simple heat pumps for cooling stores.

Insulated stores of local materials.

Solar fish driers and solar 4esinfesta!
Tools and facilities for se: salt prod
Modernize plants with hygienic facilit.
equipment necessary for sanitation and

Improve insulation, energy «fficiency !
plants, and install more efiicients un
energy efficient bduildings nd use loc.
sources.

Local material manufacturing plants.
Construct appropriate local by-catch pi
and modifiy vessles for collection at :

Installation of SuUS filters (fresh anc
pumps and storage tanks. Ex-end shade .
handling areas.

Equip vessels with decrricks or have th
piers, standardize fish boxcs/containe
weighing machines.

Manufacture of standard truck size ins
proof boxes.

Refrigeration equipment, freezers, sto
cabinest. Refrigerated tructs.

Dredging and surveys. Harbour and port
Jetties and piers for small scale fish
Docking facilities appropriate to fish
and fleet size.

Training of engineers and scchanics. E
workshops in ports and boatyvards.
Communications infrastrucutr=, roads,
transport vessels.

Connection of harbours to nutional gri
of water supplies, installafion of ger
punps and storage tanks where necessa:

Fish inspection services, advertising
institutional feeding progranses, ret.
displsy cases.

Training of plant operstors, research
of processing methods. Credit for sup;
exporters.

Rurs] extension and training services
small reduction units.




Investments

Examples of on-going sctivities

‘3all scale econcxmical and efficient ice plants.
simple heat pumps for cooling stores.

‘nsulated stores of local materials.

Zolac Fish driers and solar desinfestation units,
Zsols and facilities for sea salt production.
 “odernize plants with hygienic facilities and
2quipment necessary for sanitation and cleanliness.

Izprove insulation, energy nfficiency by upgrading
vlants, and install more efiicients units. Construct
energy efficient buildings ind use local renewable
sources.

Local material manufacturing placts.

Construct appropriate local by-catch processing units
and modifiy vessles for collection at sea.

Installation of SWS filters (fresh and/or salt water),
runps and storage tanks. Extend shade cover over fish
handling areas.

Equip vessels with derricks or have thea installed on
piers, standardize fish boxes/containers. Install
veighing machines.

Hanufacture of standard truck size insulated leak
proof boxes.

Refrigeration equipment, freezers, stores and display
cabinest. Refrigerated tructs.

Bredging and surveys. Harbour and port construction.
Jetties and piers for small scale fisheries.
Docking fascilities appropriate to fishing vessels
and fleet size.

Training of engineers and mechanics. Equipping of
wvorkshops in ports and boatyards.

Comnunications infrastrusutre, roads, bridges, fish
transport vessels.

Cennection of harbours to nationsl grids, extension
of water supplies, instsllation of generators,
pusps and storage tanks where necessary.

Fish inspection services, sdvertising and pudblicity,
institutional feeding prograwses, retsil outlets,
display cases.

3 Training of plant operstors, research and monitoring
of processing methods. Credit for suppliers and
exporters.

Rural extension snd training services, co-operstives,
small reduction units.

Indonesia - Rural development project, GTZ, assistance to ice plants, fish
handling and macketing.
Dominican Republic - Fish salting plant project, UNDP/TCP.
Africa - Regional training programmes and courses on fish curing and
processing. FAO/DANIDA.
Bangladesh - Shrimp export quality control programme. UNDP.
Djibouti — Fish marketing, ice plants and retsil outlets project. V.S.aid

Peru and Venezuels - Research and development of more energy efficient
processing equipment and methods.
Guyana - Utilization of by-catch from shrimp trawling fleet. Research and
development activities.

South China Sea Area ~ Regional activities to support naciona efforts to
improve fish markets and landing places. FAO/UNDP.
81 Salvador - Integrated fisheries project for small scale sector, improving
capture, handling, macketing, boats, geare, water supplies,etc.

Philippines — PF A Navotas fish market project.

Brazil -~ Artisanal fisheries project, Belea, GIZ, ice phnts. boxes, transpoc

Indonesia - Sumatra and Java fisheries development projects, fish handling,
distribution and macketing. ADB.

Indonesia - Fishery infrastrucutre project, ADB and Sumatca fisheries
project. " New harbours, jetties, ‘mackets and facilities.
‘P.D.R. Yemen - New harbour project including fishery harbour and
© facilities. USSR aid. Training of local msrine engineers
- and refrigerstion technicians. FAO/UWDP.
Mozasbique ~ Fishery harbour Beira and facilities. FAO and Italian aid.
Indonesia and Bangladesh - Varicus fish transport/collection vessel projects
Barbados - Wew fish market construction project. ADB.

Mozasbique - Establishment of local quality control and fish inspection
services. FAO/UNDP.
Latin Amecrics - Regionsl Training courses on frish quality control and
processing, FAC/DANIDA.
Philippines - Local cottsage industry projects. Integrated Service
Associations.

[ SECTION. 2
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SOMMAIRE

Ce document présente les principaux résultats d'une importante étude
portant sur le systeme industriel des péches dans les pays en développement.

L'étude résumée dans ce document se fonde sur l'analyse de nombreuses
données portant sur 64 pays en développement dant onze font 1'objet d’une
monographie.

L'etude évalue le systéme industriel des péches dans 10 groupes de pays
ayant chacun leur propre modéle de développement. Pour chacun de ces modéles
on met en évidence les options stratégiques, 1l'investissement et 1'assistance
techniques requis. Sur les résultats de 1'étude il est possible d'élaborer
des programmes de développement intégrant l'ensemble du systéme de 1'industrie
de la péche en s'aidant des méthodes habituellement utilisées par 1°'ONUDI
telle que MEPS (Méthode d'Evaluation et de Programmation des Systémes de
Production et de Consosmation).

EXTRACTO

Este documento presenta los resultados mas importantes derivados de un
estudio mayor preparado sobre el desarrollo de estrategias para los sistemas
industriales de las industrias pesqueras en paises en vias de desarrollo.

El estudio, el cual fué resumido en este documento, estia basado en un
analisis de una gran cantidad de informacion sobre 64 paises en vias de
desarrollo, incluyendo estudios individuales sobre 1l paises. Evalda el
sistema pesquero industrial en 10 grupos de paises segin sus sistemas
especificos de desarrollo. Para cada sistema de desarrollo se presentan
opciones para formular estrategias y se describen los requerimientos para
inversiones y asistencia técnica. Sobre la base de los resultados del estudio
se pueden elaborar programas para el desarrollo integral del sistema pesquero
industrial utilizando las metodologias standard de la ONUDI, como ser MEPS
(Metodologia de Evaluacion y Programacion de Sistemas de Produccién y Consumo).
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