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Pref ace 

The Sectoral Studies Branch has undertaken a major study on development 
strategies for fisheries industrial systems in developing countries. This 
paper contains a short sunnary 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 
bas~ and a set of country case studies separately. 

The study has been prepared in close co-operation with FAO. 
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1. AIM A..'iD 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 Fi~heries 
Management and Development, held in Rome, July 1984. The present study, 
prepared by UNIDO in co-operation with FAO, 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 
in~estment 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 eomponents of the fisheries industrial system of the 
10 groups of countries as well as options for co-operation between the 
cou:itries. 

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 prograames. 7hese guidelines are ~resented in 
detail in chapter 6 of volume 1 of the study but are not further sW1111arized 
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 cou.ntries. In order to 
make full use of these re,;ources. a large number of ind1Jstrial inputs are 
required, bott. for assisting in the catch and in the handling, processing, 
distrib~tion and marketing phases. Through well defined support activities to 
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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 
progranning and project development in the sector in order to avoid 
bottlenecks and suboptimal solutions. 

The FIS can be defined as a syst~m where all the industrial production 
and consumption components related to the f!sheries activiti~s in a given 
country, as well as the policies that affect them, interact in 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 (l), extraction/production (Z), 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 FAO, have been used for the analysis of the FIS components 
and their linkages in the 64 developing countries. For details of th~ 
analysis, please see "Industrial development strategies f~r fishery syst~ms in 
developing countries", volume l. 

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. Th~ identified patterns are the following: 

Grou.P__!_:_ The least favoured countries 

Generally poor or least d~veloped c..;..-ntries needing fish pre.Lein but 
lacking in skills, inputs or infrastru~ture to maximize resource use. 
Countries included: Ghana, Kenya, Madagascar, Malawi, Mali, '.Hgeria, .iudan, 
Cganda, United Republic of Cameroon, United Republic of Tanzania, Zaire, 
Zam~ia, Bangladesh, Turkey. 

Group 2. Largely state c~ntcolled fisheries 

In these countries' fisheries the government \s 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, Del'IOcratic 
Yemen, Mexico. 

Group 3. Low priority f isneries 

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; Cabon, Sierra Leone, Irar., Iraq, Saudi Arabia, 
Brazil, Colombia, Venezuela. 
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Croup 4. Labour-intensive fisheries 

These countries have large artisanal fishery sectors and big domestic 
:narkets. 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. 

Croup 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. 

Croup 6. Large but fluctuating resources and limited local demand for fisn 

These countries have large fish meal industries or expoLt-oriented 
pracessing 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 

Coanercial 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. 

Croup 8. Lack of industrialization 

Good fishery potential but with a serious lack of skills and inpu~s and 
with a very limited local market. Countries incli1ded: Mauritania, Somalia. 

Group 9. Likely exporters 

Similar to gr?up 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 

Strong 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 
des~ribed in the previous section, the stat~~. constraints, and factors that 
could enhance its development were assessed. Strategies and appropriate 
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actions have been suggested. These results are summarized in tables l to 10. 
for a full analysis please see "'Industrial development strategies for fishery 
systems in developing countries"', volume l. 

4.2 Investment and support action required 

The results presented below are also suaaarized in table 11. 

Priority actions 

Investments. The most frequently required investments are in 
distribution and marketing components~ followt~ by extraction, fisheries 
infrastructure and resource management, and then by processing. Investments 
in the promotion of trade, internal as vell as export markets, are required to 
a lesser extent. The outstanding requirements for investment in the 
industrial inputs (extraction, processin~ and 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 marketin_g, 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 mate~ials. This req~ires 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 p1·omoting fish 
conswnpti~~, especially in those countries where the levels of conswnption are 
below 5 kg per capita per year and/or where the nutritional contribution o~ 
fish is very high (up to 40 per cent of the total animal protein 
conswnption). Thus domestic trade-related priority actions are needed in 
groups 3, 6, 8 and 9. Th~se actions should be accompanied by consumer 
education and institutional feeding prograaaes 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 availabili~y 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 fishing gear and instrumentation 
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1loblll etendorde. 

u 

R•••••••~e11t of netlo11•l 
anela and prlorltloa, Thl• 
h•• elroadr hepponed to a11 
ext111t, fl11ct11atl111 oll 
prlco1 1111dorll11l111 th• 
l11port1nco of d01101tlc 
food prod11ctlo11. 
1>evoloP1M1nt of th• fl1herr 
1octor •ff lcloncr end 
prod11ctlvltr to ottrect 
111>r• 1klll•d •enpowor. 

aottor !Mlrko~l"I end dl•
trlbutlon co11pled wlth 
con9\ll!Or oducatlon 
pro1r-•. 

lftYO•t .. nt br ~oth IOY•rn
.. nt 1ftd prlv•t• 1octor, 
e11d croetlon of 111>ro 
ettrectlvo cll .. t• for 
fl•h•rl•• lnvo1t••nt. 

WI•• 1110 of •xletln1 
re•wrc••· Po••lblr IOllO 
Joint vonture1 wlth non
oll prod11cln1 countrle1, 
pr~vldln1 th• f11el end 
cepltel for f11horr ••
ploltetlon ln other 
co11ntrr 111•1. 

Kx11111lnetlon and ronowal of fl1horle1 11w1 end 
ro111laLlon1. Red•1l1nln1 of ln1tlt11tl~n1l 
or11nla1tlon 1ov~rnln1 fl1horl11. 
Co·ordln1tln1 fl1horlo1 wlth dovolo,.ont 
plU11 1nd pollele1. (Vono1111l1> 

creation of °"°" fl1herle1 corporation. 
Pr-.otlon of co·oporatlvo1 ... n11rti11n1l 
fl1henMtn. (Venesuela) 

r..,rove .. rkotln1 end dl1trlbutlon of fro1h 
ll•h. Introduce fl1h In ln1tltutlon1l 
feedln1 pro1r ...... 1. car11ll> 

PlnU1clal 011l1ton10 to f 11horl11 1octor. 
PrOllOtlon of Jolnt vontur11 ln 1hlpbulldln1 
ind .. nufect11rln1. Tochnlaal 111l1tonce 
a1r1111M111t1 In f 11h ind 1hrl11P 111lturo. 
CV1noauola> 

tun• fl1hin1 v1nt11r• with non-potrolou. 
aountrr 111ah 11 with tho laudllllaldlvo1 
Jolnt vontur1 r011Ponlo1. (l111dl ar1bl•> 

,. 

-l 



TeM• "· 
0.-oup •: Le-..Ur-!ntenelva fl•htlrlH 

(Ala•rl•, ll&:nit. lndle, lndon••l•, P•kl•t•n, Srl L.anke, TUnl•l•l 

lt'9t ..... 

tne.-.. .. fl•h production 
to .. 1ntaln foo4 .-cu
rl tr ....... 10,....t. 

~ ...... u ...... 
•tetrl~tl .. to .-.1 .. 
COUUlllf'tl .. ln lnl .... ....... 
.,_...... -\e bJ N
Wc: l .. .,.u ...... .., 
utlllal .. br-catch fC"Oll 
........ trw1 ..... 

1 ...... apart• .. , 
•u.er .-utr proc-
lna _. br Mnntlftl 
off.....-. etocllll of 
t- ... elw'l ... 

...... ..-culluN both 
tw foo4 fl• _. for 
.....-i..-1 ... 

........ ...,art 
i'*9trl• eMI 1-rel 
flollerl .. lnf.-.etnacture 

_t!Utnn.L-
con•- lnhen 

lptoel•l probl- trelnt c•••nt Approprl•l• ectlon• 

s ..... Jor fl•'hlna 
around• loceted ver1 hr 
fC"Oll .. rut• •M f10pul•
tlon centN•· 

~ .. ture Uld proc•••lna 
tochno101r ln•fflelont 
or en•ra1 •11P9ft•lv• ln _ ....... 

rlehe..- end tl•'h plont. 2• 
oporetor1 lack knowledl• 
of .cl•"' , .. rend 
teeMllt- _. et the 
open\ lon, Mlnt-uc• 
end ~lr of eftllnH 
Md Mchlnorr 

......,rl•t• tocMolo1r 
for utlll••tl .. of bJ
c•tch not ,.t 
••certelned. 

Pl•'h cennlna plant• 
l•ck contlnult1 of ..,1, . 

art11anol :lohetwen 
lack caplt•l and of\Oft 
.,.reto et the .. re1 of 
Mrkato elt4I .. rc'hanto. 

Pl•h faniaro MH 
dlffleultr 1•ttln1 1•1•l 
•cceH to 18M and wet.er. 
Ploh culture 11 11101tlr 
lnt .. ret.ed wlth ... 11 
1ca!• .. rlculture or 
an1 .. 1 huobendrr. 

1 
ll 
1' 

•• 

3 

• 
'li 

21 

u 

I 
9 
l 

• 

' 

• 

H 

Devolop .. nt or 1ood qu•-
1 l \J proc•••ina and eurln1 
ln rur•l era••• l111Provo
.. nt of flah tren•port end 
••t•bll•hlllont of reauler 
•chedul•• for f leh 
eollectlon boat• or truck•. 

1ncreeeed u•• of ertl•en•l 
fl•honiien end lntoniiedl•t• 
tochnolo11 ve111l• ln off
•hore fl•herl••· ln•l'l1 
con••rvetlon end 1110r• 
•fflcl•nt en•ra1 u•• ln 
fllh plant.I. 

Trelnlna or por•onnel et 
ell level• but wlth 1tron1 
..,h••i• on prectlc•l 1ttd 
technlc•l ••,.at•. 

rurt'her r1H1rch and 
pilot project•, 

lotl~r -..rketln1 and dl•· 
trlbutlon, 110r• rroe1ln1 
end cold 1tore fecllltl•• 
at dhlent pnrtl. Purch1H 
of f&'oHn fl•h frOll ebroed 
to Hlnt.aln 1uppl lH' ln 
off 1oe11one. 
K1tabll1h!Mlnt of co-op•r•· 
t.lvH, •••11 1e•l• crodlt 
1eht11M11 end 1upport br 
••t•n•lon oervlc••· 

lnte1ratlon of aquaculture 
with l'tr•l developtll8nt 
pro1ra111181. 8l111Pllflcat.lon 
or l•&•l and •dllllnl1tratlv• 
procedur••· Support br 
exten1lon 1ervlce1. 

1•8111Pl•• of on10Ln1 ectlon• 

~•1Jonel fl1herl11 develop!Mlftt pr·:r.,..a1 
ineludln1 h•rtoour• proJect.1, provl•lon or 
le• plent.•, Hld 1tor .. end rhh tran1port 
v••••l•, with r1n1nc• tr1111 ADI . 
(Srl Lenke, lndone1l•> 

Pl••t. operation with artl•an•l tuna fl1"9l'98n 
workln1 around • 1110th•r1hlp rr1111 • l1r1• 
d1J111e1tlc •nterprl••· (JndotN•I•> 
Uo• of notur1l en•rtr and fuel• 1uch •• 
blo111 in tl•h•rl••· crndla> 

l•tabll1ti.-nt of tralnin1 contr11, aced .. ie1, 
coll•1•• and unlver1ltr c1.,art11ent1 for 
fl1herl••· Pl•h•rl•• re1earch pr0Ject1 on 
we1to floh utlll1atlon. (llt4lone1la) 

Joint venture a1r•.,..nt1 with forel1n fl••t• 
ind fl1h 1urpller1. Clarpt, T\lnl1la> 
Artl1•n•l·prlvat• 1ector co-operation In 
captur• and 1upplJ or fl1h. (lndon•1la> 

"lnlot.rr nf co··operatlve1, t11.,~r1 .. project• 
K.1.KC1111all 1eal• credit rndone1l1> fl•h•rl•• 
pr0Kr1111111••· Pl•h•rlea exten1lon 1ervlce and 
co-operative ••t•blletlllnt. (lndone1l1) 

Pl•h pond developt11ent proar811118, I. 8u.atr1, 
a.r.D.P. ADI project. Mll•t•r•I and world 
lank 1ld for br1ckl1h water pond1. 
<lndone1l1> 
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should ai• 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 equipping local workshops. 

In processing, the greatest need is for investment to improv~ -aethods of 
fish curing. Cured products are usually for the local market and aro•.JDd 
25 per cent of dried/cured fish is lost annually through spoilage. The main 
activity, therefore, should be to reduce losses and improve the ~uality 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 tQ be 
i•portant for groups l, 4 and 6 and selective rehabilitation for groups 2, 5 
and 6. Finally, energy consumption rates are important and an investigation 
of possibile ec~nomies in operation are activities to be encouraged. Such 
energy economies could be attained through investment in improved insulation, 
plant upgrading and the installation of more efficient processing units. 
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 proamte the rationalization of specific industrial 
processing lines. 

~upport 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 mechanislll!. 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 t~aining, 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 institutional 
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 of ten 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 
was 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 sroup should also be explored. 
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Table 11 gives. at a glanc~. an idea of the multiple actions. for each of 
the country groups. that have to be taken by the government and by the private 
sector, pr01110ted by international and bilateral agencies and aid groups and 
supported by international development banks and other agencies. These 
actions are priority actions for i•plementing the suggested group-specific 
strategies. However, as i11p<>rtant as these sets of actions are, great care 
should be taken not to implement them partially, since they vere designed to 
be apqlied in an integrated manner. 

4.) Opportunities for co-operation between developing countries 

The scopt: 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 r.losely 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 coaaercial 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. INFOPF~CA, 
INFOFISR. INFOPf.CRE and INFOSAMAK. 

There is considerable exl>f'rtise 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 p;trticular countries in each of the 
continents. To date there bas 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 
gr~ups 2. 4, 6, 7 and 10. 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 CJ. 

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). 

Jmportant 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 spectf ic examples of technology expertise which might be 
usefully transferred within regions are listed in table 12. 
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Table 12. Technology expertise available in developing countries applicable 
to ~outh-south co-operationA/ 

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 saraines, mackerel 
By-products - fish sauce, shellcraft 
Fisheries management systems 
Foreign fishing agreements 
Joint ventures 
Integrated small-scale fishery 
projects 
Training - artisanal fisheries 
Training - coamercial 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 Nev Guinea 
Rep. of Korea, Morocco, Indonesia, Cuba 
Indonesia, Philippines 
Rep. of Korea, Tanzania 
Thailand, Peru 
Indonesia, Morocco, India 
Thailand, Kuwait, Peru 

!1 The above list is only a general indication of countries with 
experience and skills in the various areas. A comprehensive listing would be 
much more extensive but would also need to detail techt•t>logies and locations 
more precisely. 
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5. SUflfARY OF REQUIRED TECHNICAL ASSISTANCE ACTIVITIES A."ID INVES~T 

The identified tecbAical assistance and investment requirements are 
sU11marized in table 13. This swmary is 88de according to the components of 
the fisheries industrial system rather than according to countries or country 
groups (country-specific actions are presented in the main study). 

On the basis of these results country-foc•JSsed prograaaes 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 an~ feasibility studies in order to start-up the actual 
execution of development projects in the fisheries industrial system. 

UNIDO bas a range of suitable methodologies and vast experience in their 
application for developing and executing the necessary support programmes for 
an integr3ted sector development. A coamon philosophy behind these 
methodologies is that they should be ultimately transferred to the developing 
countries themselves for use in the actual planning. management an~ monitoring 
of the development of the industrial sector under consideration. 
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Table 13. Tec'hnlcal asslstence activities and ln.rest.enl re41ulre11ent• 

Components 

lesource mana!,ement 
surve1s and research 

lloniloring and statistics 

Le,islation and policing 

Conservation and 
enhancesent 

A11uacul ture 

Inteniational vatP-r'S 

£xtc-ac-tion 
~sanal fishing 

vessels 

Cnqisec-cial fishing 
vessels 

Fishing geac- &nd 
.. thods 

Vessel •achiner')' 
and equipiaent 

Jee supplies an~ boxec/ 
containers 

flsh ponds and fish 
c•&•• 

Acliwities 

Accoustic and biological survers• of bi011aSs and 
fish stocks. 
Collection and compilation of catc:hleffort data and 
lengtb/f ~encr data. 
Control of fleet size or ~r. Control of pollution 
envinmment. Control of fishing pressure or bu've$ted 
.-t. 
Control of capture of jUYenile fish. lfaaagemeat of 
coutal ~ones and inland -ters. 

Prcmotion of fish farming br infc.rmation. credit and 
technical assistance. Prowision of culture senices. 
fis.1 fry. feed and fertilizers. 

·co-operation "ith international fishery bodies. 
Development of economical long distance craft. 

Inwestment.s 

Research stations and vessels. staff t 

Fort fi!.hery offices. sa.:ples progr:-a= 
srstaa. 
Fishery protection vessels and/or airc 

Production of larvae for stocking lak~ 
Construction of artificial reefs. repl 
11a11groves. 
!stablishilent of fish batcherits and : 

Design an4_ construction or C10di.ficati 
distant water fisheries. 

Protection of traditional fishing cC11m11URities tlho Ass;stance to local boataui.lL •s to v; 
have no alternative priaaey source of income. Socio- strength and efficiency <'f locd craf• 
economic and cultural studies. altemative matedals in cc:n:;t~'Uction 
Integrated projects involving all village activities ture simple pumps and hauling equipme~ 
including fisher.aenlboatlM,\ilders. net makers. Coammity fisher')' centres, co-operath 
processors. tradesmen and artisao:s. extension services, village vater sup; 
latlonalization of fishing fleets. Development of 110re lesearch into fuel efficient engines a 
energ1-efficient craft and safet1 at sea. development of alternative fuel motor~ 
Upgrading of technology and skills in local boa~yards. Construction of slipways and c-epair y; 
shipyards ur marine wrlcsbops. vith madne engineec-ing a:achinarr and 

Training of ship repair and installat1 
Jntroduclion and use of ,.A.D.s. fish detection"ins
tnaaents and fishedes charts. •ppropriate offshore 
and deepwater fishing·1••r and techniques. 
IntC"Oduction. blprov...at and promotion of blocks and 
tackles. hoists. derricks. band vinches, -chanical 
or hydraulic ~•pstans adn vinches. vindlass~s. net 
dn&llS and poller blocks. Introduction and use of fish 
1raders and conveyors on larger vessels. 
Improv ... nt of basic cleanliness and insulation of 
fish bolds, ~se of ice boxes and fish boxes. refri
&•rated or Chi~led sea vater tanks; chllled·or refri-
1•r•ted fish bolds as appropriate, lllproved flsb 
hancllln1 and processing at sea. 
Propa1ation of infor111ation on P"f'ld and ca~• tec'wlo-
1011. construction, .. cerials. fertilizing. 1100ring 
.. intenance and repair. 

SECTION 1 

lquippin1 local workshop~ to ~anufactL 
tans. net reels. ~locks and derricks. 
lstablishllent of .. rine hydraulic eng1 
Upgradin& trainin& of local tecbnicia: 

DevelopMnt and 11&11Ufactur• of locall) 
containers. Production and suppl1 of 1 

~aterial. tnsta11·grading equip111ent 01 

fishin& for •ixed •uantitieslsizes of 

Fish farmin1 •xtension ser>ieu. 
Local l8nguage technical literature. 



.. 

~sta:ents 

·carch stations and Yessels, staff training 

-c fishecy offices, samples progral!Ulles, log book 
• ::ems. 
;hery protection vessels andtor aircraft. 

~iuction of larvae for stocki~g lake~ or ponds. 
· ;;truction of artificial reefs, replanting 
r.i;t"oves. 
:ablishment of tish hatcherits and fish farm services 

' ign and_ construction or oodif ication of vessels for 
. :t.ant water fisheries. 

•• stance to loc~l boatbuilders to upgrade tbe 
~ength and efficiency of loc3l craft., to incorporate 
~ei:-native 111at.erials in const.1-uct.ion and to 111a1>ufac
:-e simple pump~ and hauling equipment. 
·.-.unity fisher.' cent.res, co-operatives, fisher"J 
~ension services, village vat.er supplies, roads. 
,~arch into fuel efficient engines and hulls, and 
. ,elopment of alternative fuel 1110tors • 
. c,;truct;on of slipways and r-epair yards, equipped 
rh marine engineering machinery and tools. 
·.·.~ning of ship repair and installation p o:-soMel. 

nipping local vor-Jcshops t.o manufacture winches, cap
; .s, net ireels, blocks and derC"icks. 
:ablishnlent of .. rine hydr-aulic engineerinc depots. 
·~rading training of local technicians. 

·;elopment and unufactur-e of locally suitable fish 
~ \tainen. Production and supply of insulation 
3:erial. lnsta11·grading equip~ent on Iarger boats 
i~hing for- mixed quantitie•lsizes of species. 

:;h fan11in1 •x~ension ••r~ic••· 
ical language technical liteirat.ur-e. 

I 

--

BXmples of on-going act;iviUes 

!bailand - ~· aurft1S mid stock ..U.toring. Gulf of 1'bailand. 
Davait - Flsbu7 llenarcb staU•. nssels and oncoing stock ..Utoring. 
s.alia - Pridjoff llanaea ( naean:b ship) suuer of offshore fishing stocks. 

...,,./llonMJ prasr-. 
s. Pacific - Log book sptea in force for all foreign fishing fleets • 
Uruguay - Fisberr survey vitb FAO research vessel "La 11at:ra•. UllDP 
lfalapia - •- -rine seas management reg.ille, trawlers banned from coastal water: 

·state licenses r.11uired for local aireas; national licensing of 
coamercial vessels. Coastal resources allocat;ed to user croups. 
Art;isanal fishing cC11111Unities prtected. Resettlement schea ffor 
trawler fishermen displaced thr'ough licensing. 

Bexico - Establishemnt of fish hatcheries and fish culture. 
Indonesia - htension services for fin fish and prawns. Covemment. bank a.-id 

bilateral projects. 
lforocco - Considerable new construction for offshore fleet. Private finance • 
IAdia - Vational plans to replace thousands of existing lllVOden trawler-s • 

Sri Lanka - Several fishing boat lluildinc projects. 
Senecal - Ill:provements to local beach landinc boats - FAO. 

·SC111alia - Establishment of local g.v.p. boat factor"J. 
laJ of Bengal - Local construction of improved beach landing craft. FAOISIDA. 
Indonesia - Fisheries Extension Project, FAOIUIDP. 
11 Salvador - Integrated ... 11 scale fisheries project, FAOIUllDP. 
Benin - Artisanal fishing c01111Unities integr-ated project, FAOIDAJIIDA • 
C&dbbean - Safety at sea for fishing vessels. FAOIIllO pncr-.. 
Samoa and Somalia - Improve11ents to local sailinc craft and development of 

new sail-assisted fishinc boats. 
Bangladesh - Introduction of .. chanical and hydraulic haulers on local fishing 

craft. 
Indonesia -·Training of marir.e·engin .. rs;velders, machinists and 

operators. FAOIVllDP. 
v. Africa - lstablislllent of local service and repair ..or-kshops. LOcal/ 

international sector. 

Peru - lationallzation and conver-sion of fish plants. Development and 
production of alternative packacing .. terials. 

Indonesia - Installation of sea water- fish tanks on ... 11 local 
seine vessels"flshing for-sardlne for-·canner-ies. 

Pbllipplnes - lureau of rlsherles extensions and training sel'Vices, u.s. aid, 
Fl•h•ri•• Univ•rsitl•• and Inotitutes, World lank. 

Thail.,,.S - fish cultur-• deve1op11en~ and extension service. 

SECTION 2 
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Table 13. Technical assistance acUwlties and inwest9ent n41ulre.enls (~c::~ 'c} 

cc.ponents 

?roc.esslng 

Ice plants and ice 
stores 

Tradltlonal flab 
curing 

Fish plant .-.alltJ 
control 

Energy-economical plants 
and processes 

Lov-cost packaging 
By-catch and trash fish 

utilization 

Marketing and 
distribution 
Fish landing places and 

-rket premises 

Fish landing and 
loadir.g systems 

Transport ud packing 

Co>ld ctores and cold 
chains 

Fisheries infrastructure 
Harbours. ports and 

jetties 
Boatyards and slipways 

Karine engineering 
workshops 

Access roads 

llectricity. fuel mid 
water supplies 

fish trade 
Domestic markets 

lxport 11arkets 

•on-food products 

.&ctiwlties 

i.prowe the quality and awailability of ice. Prowide 
wll insulated storage bins or sheds. DeYelop passi
cooling systems to ainiaize losses. 
Reduce loHes and biprowe .-.alitJ of cured fish. 

Train plant managers and personnel ln '(UalitJ control 
and b:r&iene. Establish standards and inspection 
senices. 
SuneJ energJ CODSUllptlon rates and i.nftstigate 
possibilities of ecoaamies in operation. 

Inwestigate substitute cuuaing .. terials 
Develop surf.Iii and llinced fish products. 
Initiate by-catch collection/landing scbelles. 

Prowide cleu -ter, scrubbers and washing regimes 
for all fish .. rkets and landing places. 

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

Encourage standardization of fish containers and 
supplies of packing .. terials. 
Ensure contiauitJ in frozen fish chains. 

Provide and illprove harbours and lading placu 
for •rine.fisberies~· Surv•J coastal.sites. 
Enssure ·adequate slipping and docking. Facilities 
for the fishing fleet. 
lst.ablish repair and .. intenuce serwices in all 
fishing ports, appropriate to needs. 
Ensure access to landing places for fish t.fucks, and 
•stablish distribution network. 
Prowide water, fuel and potiMr to isolated fishing 
;orts-wtiere requi~ecr. 

Inwest.ents 

Small scale econaaical and efficient ic 
si.,le beat ,...s for cooling stores. 
Insulated stores of local materials. 
Solar fish driers and solar 4esinfestat 
Tools and facilities for se~ salt prod~ 
lfiodernize pl-ts vith h:rgienic faciliti 
equipMDt necessary for sanitati- and 

lllprowe insulation. energJ •:fficiencr t 
plants. and install Mre efficients uni 
ene~ efficient buildings 'llUI use loc~ 
sources. 
Local .. terial iaanufacturinb plants. 
Coastruct appropriate local bf-catch pc 
and modifiJ Yessles for collection at ! 

Installation of S"olS filters (fresh an<!. 
pumps and storage tanlts. Extend shade • 
band ling areas. 
Equip Yessels vith derriclts or have th, 
piers. standardize fish boxcs/containe 
-ighing uchines. 
Manufacture of standard trur.k size ins1 
pnof boxes. 
.. f1:igeraUon equi)llleftt. fr'•·ez:ers. sto 
cabinest. Jefriger"ated truc!:s. 

Dredging and surveys. Harbour and port 
3etti•• and piers for ... 11 scale f~sh 
Docking facilities appropriate to fish 
and fleet size. 
TC"aining of engineers and ~~chanics. ~ 

workshops in ports and boatrards. 
c:-mications infrastrvcutro.:. roads, 
tl:'ansport vessels. 
Ccnnection of harbours to n;alional gn 
of -ter supplies. installat.ion of ge: 
pumps and stol:'ag• tanks where necessa; 

PrOllOte local consumption of fish food, develop nev Fish inspection services. advertising 
products, improve and .. intain quslltJ, reduce institutional feeding progra.'111119s, ret. 
inefficiencies and bottlenecks. displaJ ca.1es. 
laise qualitJ standard• to .. et i11POrters re•uir-..nts Training of plant operators. research 
fish for or cultre exportable sped••· of processing •thods. C:redl c. for sup; 

lncourage sbellcraft cottage industr~es, utilize 
vast• fish or offal for producing ... 1 ancl oil. 
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exporters. 
llUral extension and training Hn"'iCH 
...11 reduction units. 



lnYest.ents 

::aall scale econa.aical and efficient ice plants. 
~imple beat JIUllPS for cooling stores. 
:nsulated stores of local .aterials. 
:ola~ f isb driers end solar 4esinfestalioa units. 
::iols and facilities for H'I salt production. 

· ~odemize plants villa bninic facilities end 
equipment necessa1"7 for sanitation and cleanlU.ss. 

!::prove insulation. energy r.fficiency bJ upgrading 
~lants. and install llOre efficients units. Construct 
o>nergy effici-l buildings 'Ind use local ~ble 
:ources. 
~ocal material .....,facturin& pl:u:ts. 
~onstrucl appropriate local by-catch processing units 
and llOdifiJ vessles for collection al sea. 

rnstallation of SUS fillers (fresh and/or salt waler>. 
;:;Wllps and storage tanks. Exo:.end shade cover over fisb 
lland line areas. 
Equip vessels vitb derricks or have tbem installed on 
piers. standardize fisb boxes/containers. Install 
veighinc machines. 
ttanufacture of standard truc:Jt size insulated leak 
proof boxes. 
~efrigeration equi,....t. fr~ezers. stores and display 
cabinest. lefrigented true~. 

Dr•d&ing and surve1s. Harbour and port construction. 
Jetties and piers for ... 11 scale fisheries. 
Docking facilities appropriate to fishing vessels 
and n .. t size. 
Training of engineers and llC:Cbanics. Equipping of 
workshops in ports and boatyards. 
Coamunications infrastsveutrc. roads, bridges. fish 
transport vessels. 
Ccnnection of harbours to nalion.al grids. extension 
of water supplies, installation of generators, 
pu::rps and storage tanks llllere necessarr. 

Fish inspection services, advertising and publicitJ, 
institutional feeding pro1ra.11111es. retail outlets, 
displaJ cases. 

1 Training of plant operators, research and 110Ritorin1 
of processing Mthods. C:rdlt for suppliers and 
e:irporters. 
J\lral extension and training services, co-operatives, 
siuU reduction units. 

I 

lbmmpl•• of en-soln& •~llwltles 

11141oaesia - lural d._lopment project, GTZ. assistance lo ice plants, fisb 
budlinc an11 .. rtet.ia&. 

Dc.inicma lepu•lic - Fisb saltia& plant project.. UllDPITCP. 
Afr'ica-_ Jlesional ~rainiac pnc~ and cwcns aa fisb curinc ud 

processinc- FAOIDUIDA. 
Bangladesh - Arblp export ciualitJ control pros~. unr. 
Djibouti - Fisb manet.ins. ·1ce plants and retail euUets pnject.. v.s.aid 

Pena mad Yenuuela - ltesearcb am llleTelopmat of •n eaerp- effici .. t 
processinc ~i.-at. and •tbods. 

C:U,.... - Utilization of bf-cat.ch f na shrimp travlin& fleet.. Research and 
de .. lopmenl activities. 

SOuth Chi- Sea Area - lagi-.al activities to support nadona efforts to 
improve fisb urkets and landinc places. FAOr.nror. 

11 salvador - Integrated fisheries project. for mall scale sector, illprovinc 
capture. bUldlin&. urtetin&. boats, gun. water supplies 0 e!:c. 

Philippi-• - rF. :A •avotas fish market project. 
Brazil - Artisanal fisheries project, 1e1 ... GTZ. lee plants. boxes. transpoc 
Indonesia - su.atra and Ja- fisheries develO)IMllt projects. fish handlinc. 

. distribuUoa and llal'btinc. ADB. 

Indonesia - Fi .... rJ lnfrastrucutre project.; ADI and suutra fisberies 
project. · llev barboun. jetties, ·aarkets and facilities. 

·r.D.I. Yemen - •ev banour project including fishery harbour and 
· hcUlt.ies. ussa aid. TniniDs of local -rine asineers 

and nfrigention technicians. FAO/UIDP. 
lfo&Mbique - Fishery harbour leira and facilit.iu. FAO and Italian aid. 
Indonesia and lancladesh - Various fish transport/collection vessel projects 
Barbados - •w fish urbt constnaction project. ADI. 

llOZ&llbique - lstabllsllllent of local qualitJ control and fish i~•ction 
services. FAO/UllDf. 

Latin America - a.1ional Training courses on f rish .,alitJ control and 
processinc. FAO/DMIDA. 

Philippines - Local cottace industry projects. Integrated Service 
usociatlons. 
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SOfltAIRE 

Ce document presente les principaux resultats d'une importante etude 
portant sur le systeme industriel des piches dans les pays en developpement. 

L'etude resumee dans ce doc1111ent se fonde sur l'analyse de nombreuses 
donnees portant sur 64 pays en developpement tl:10t ooze font l 'ob jet d 'une 
monographie. 

L'etude evalue le systeme industriel des piches dans 10 groupes de pays 
ayant chacun leur propre llOdele de developpement. Pour chacun de ces modeles 
on met ~n evidence les options strategiques. l'investissement et l'assistance 
techniques requis. Surles resultats de l'etude il est possible d'elaborer 
des progra.aes de developpement integrant l'ensemble du systeme de l'industrie 
de la piche en s'aidant des methodes habituelle.ent utilisees par l'ONUDI 
telle que MEPS (Kethode d'Evaluation et de Programmation des Systemes de 
Production et de Cons01111ation). 

EXTRACTO 

Este documento presenta los resultados mas i•portantes 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 fue resumido en este documento. esta basado en un 
analisis de una gran cantidad de informacion sobre 64 paises en vias de 
desarrollo. incluyendo estudios individuales sobre 11 paises. Evallia el 
sistema pesquero industrial en 10 grupos de paises seg\an sus sistemas 
especif icos de desarrollo. Para cada sist~ de desarrollo se presentan 
opciones para fonaular estrategias y se describen los requerimientos para 
inversiones y asistencla tecnica. Sohre 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 Produccion y Consumo). 
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For the guidance of our publications progra1111e in order to assist in our 
publication activities. ve would appreciate your completing the questionnaire 
belov and returning it to UNIDO. Sectoral Studies Branch. Studies and Research 
Division. D-2.073. P.O. Box 300. A-1400 Vienna. Austria 

QUESTIONNAIRE 

Industrial development strategies for fishery systeas in developing countries: 
presentation of the main results 

(please check appropriate box) 
yes no 

(l) Vere the data contained in the study useful? LI LI 
(2) Was the analysis sound? 

(l) Was the information provided nev? 

(4) Did you agree vith the conclusion? 

(S) Did you find the recommendations sound? 

(6) Were the format and style easy to read? 

(7) Do you vish to be put on our docwaents 
mailing list? 

(8) Do you vish to receive the latest list 
of documents prepared by the Sectoral 
Studies Branch? 

(9) Any other com1ents? 

Name: 
(in capitals) 

Institution: 
(please give full address) 

Date: 

LI LI 

LI LI 

LI LI 

LI I I 

LI LI 

LI LI 
If yes. please specify 
subjects of interest 

LI LI 




