Indien Ocesn Progremme
Indien Qeean Fishery Comnigsion TOFG/DEV/71/1.

John G, Maw

¥

D.K, Ghosh

Givlio Pontecorvo
Brian J, Rothschild
Arlen R, Tussing

FOOD AWD AGRICULTORE ORGAWIZATION OF THE UNITED NATIONS
UWITED NATIONS DEVELOPMENT PROGRAMME
Rome, Marech 1971




11

The Indian QOcean Programme

The International Indien Ocean Fighery Survey and Development
Progremme, or Indien Ocean Programme for convenience, was formally
conceived by The Indian Ocean Fishery Commission and it8 activities
are conducted through that body. The Programme is supporxrted by
the UNDP and is being carried out by the FAO Department of Figheries,
Put simply, the objective of the Programme ig fishery development
in the Indien Ocean region,

John G, Hary
Programme Leader
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SUMMARY OF RECOMMENDATIONS

In Chapters VI and VII we have set out our recommendations for the stimulation of
fishery development in the Indian Ocean, These may be categorized ass (1) specific
undertakings or action proposals, and (2) poliey guideline proposals, The action
proposals are grouped in five categories, The categories are not listed in order
of priority, but within each category priority judgements have been indicated,

The policy—guideline proposals are listed in the order in which they oceur in the text,
costs and other information relating to the recommendations are given in Chapter VIII,

The action proposals ares
I Investment projects Priority Page
1, That there be a feasibility study of the )\ 49

trawl fishery in the Gulf between Iran
and the Arabien Peninsula,

2, That there be a feasibility study of the A 49
trawl fishery in the northeast Avabian
Sea.,

3. That there be a feasibility study of the A 51

skipjack tune~iishery in the Indian Ocean

4. Thet there be a feasibility etudy of the A a7
small=boat tuna longline fishery in the
Indian Ocean,

5. That there be fishing trials of a small B a7
tuna lengline boat in the Indian Ocean

II., Pre=investment fishery development surv@&s

1, That there be a pelagic fish-assessment A 49
survey in the northwest Arabian Sea.

2., That there be a demersal fish—assessment a 49
survey in the Gulf between Iran and the
Arabian Peninsula,

3o That there be demersal fishery development B 50
through the introduction of trawling in
Indonesia,



Priority Page

4, That there be pelagic Tishery development B 50
through the introduction of purse=seining
with light in Indonesia,

5. That there be a shrimp, lobster, and ¢ 46
demersal fish assessment in East Africa,

6. That there be an exploratory fishing/fishery- ¢ 49
development survey in Burma,

7. That arrangements be made to obtain resource= D 58
agsesgsment informetion from collection of
fish eggs and larvae,

III. PFeagibility and other studies

1, That there be a feasibility study of A 48
marketing Red Sea demersal fishes.,

2. That there be a review of joint ventures A 45
and the drafting of model agreements and
laws,

3. Thet there be a review of shrimp fisheries A 51
in order to develop management guidelines,

4, That the problems of currency valuation in A 60
relation $o the fishing industry be reviewed,

5. That the possibility of increasing the value B a7
of tuna fisheries to Bast Africa be
investigated,

6. That the oil=sardine stock-identity problem B 48
in the Arvabian Sea be reviewed,

T. That the chub mackerel stock-identity problem B 50
in the eastern Bay of Bengal be reviewed,

8., That the possible function and form of a ¢ 45

Regional Fishery Development Agency be investigated.,

9. That there be a review of vespels and equipment C 60
to determine potential improvements,

10.That there be an inventory of harbour needs and c 60
potential sites,

11, That there be a review of government cooperatives C 61
and enterprises to determine factors making for
success or failure,



Priority Page

12,That there be a review of the knowledge D 58
of mangrove swamps as they relate 10
commercial fisheries,

13,That there be a review of the knowledge D 58
of coral areas as they relate to fish
production, harvesting, and management,

Ingtitutional and management arrangemenis

1, That there he establighed a Technical Staff A 40
of the Commission,

2, That there be established a regional A 43
statistical centre,

3. That there be established & Fisheries 4 45
Joint Veniture Advisory Board,

4, That there be established a coordinating B 48
mechanism for fTishery=survey sctivities in
the Gulf of Aden.,

5. That there be established a coordinating B 49
mechanism for fishery=survey activities in
the eastern Arabian Sea,

6. That there be established a mechanism for B 59
the storage and retrieval of project-resources
information.

T. That there be a meeting on the management of C 53

shrimp in the Gulf between Iran and the
Arabian Peninsula,

8. That information on shrimp=sorting trawls be c 51
made available in the region,

Conference and treining

1. That there be arranged management fellowships A 57
and seminars,

2, That provision for on-the=job training be A 57
included in project proposals.

3o That there be a Conference on Product A 54
Acceptability and Warketing.

The policy guidelineproposals are:

1. That there routinely be consideration of 59
the execution of new projects by contract
to existing institutions or firms and/or
chartering to meet vemsel requirements,



3.

4@

5

9.

10,

11,

. That testing and demonstration of new gear be

nade part of all projects invelving ships and
following the completion of feasibility work.

That there be provision for shipyard facilities
for construction and repair in or adjacent to
fishing harbours as these are developed,

That there routinely be provision for assessment
of harbour requirements, sites, and costs in
fishery-development projects.

That there be provision for fishing=harbour
development distinet from commercial harbours,

That there be provision for managerial training
in the various fishery-education ingtitutions,

That use be made of existing facilities when
possible,

Thet the functions of economic—feagibility trials
and training of crews be clearly separated in
fishery projecis,

That the Commission confirm its interest in
marieulture as & part of fishery development.

That the Commission keep itself infermed on the
gtatus of FPC.

That the Commission keep itself informed on the
subject of contamination.

Page

60

60

61

61

62

62

63

63



CHAPTER TX

INTRODUCTTON

About one thousend million people
one third of Earth'e populatbion — live in
the countries bordering the Indian Ocean
and adjacent seas. These people have an
annual protein deficit (difference between
requirement and supply) of three million
tons, The smual yield of Indian Osean
fisheries im only slightly less than 2%
million tons, and there is ample reason 40
believe that this yield can be increased
by seven to 10 times with existing techno-
logy, The juxteposition of these facts =
population, protein deficit, underutiligzed
marine resources = undoubtedly accounts
for much of the initial and present
interest im fishery development in the
Indign Ocean, Yet it is obvious that
increased protein produstion will not help
thoge individuals now on a sub—minimal
provein diet unless they also have the
purchesing power necessary to acquire the
additional protein or unless it is other=
wise made available to them, And In fact
the interest of many govermments in
- figheries is not so much in meeting the
proteln defloiency as it is in developing
resources (such &8 tune and shrimp) which
can be used to acquire needed foreign
exchange, 9%ill others see fishery develop=
ment as & way of meeting certain social
problems, suwch-ag providing employment,

All of these needs are interwoven, of
course, but it doea appear 10 us that
fishery development should be viewed firwi
and foremost as part of general economic
development leading to generally inerveasing
gtandards of living end to the diffusion

of economic well=being (including the
ability to acquire needed amounts of pro-
tein) throughous the population,

Thus, fishery developmeni, in the sense
in which it is used here, includes the
following objectives: (1§ to contribute to
general economic development, including
sepecially the gbimulation of inveatment,
from internationsl pg well as natlional
sources, in the fishary mector, (2) to
provide a souree of foreign exchangs,

{3) to sontribute 4o meeting various
gocio~ooonomic needs, end. (4) 4o provide a
souroa of protein, Pishery development

in this sense is the objective or central
theme of the International Indien Oceexn
Fighery Survey and Development Programme

(or Indian Ocean Programme, for convenience),

The Indian Ocesn Progremme was for=
mally coneeived by the Indisn Ocean Fishery .
Commispion (e regional commission esta
hlished under Avticle VI of the FAQ Conggie
tubion) at its First Session in September
1968 in Rome., At that time the Commission
(FAD, 1968) stated that fishery "..develop=
ment will benefit by, and perhaps be
dependent upon, over-=all ocoordinated plan-
ning of survey and development aectivities
in the ares into which particular national
or multi=lateral projecis can be effectively
fitted and thus enhanced,

"The aim of the Survey and Development
Programme would be %o incresse the kuowledge
of the regources of the Indian Ocean a8 a
wholey, bui perticularly of those stocks
which offered opporitunities for early eco-
nomic development by the countries in the
arvea itself, %o study all sspects of theiwr
utilization, identify obstacles to develop=
ment and o plen remedial action, The
Prograwmme would thus furnish the basis for
early development and the fuller uwtilization
of the resouveces of the Indian Ocean, The
Commission considered thet the Programme
might be made up of a number of individual
coordinated projeats, some of which might
be primarily national in chavaocter while
others might involve a number of wnations,?

1969 FAO/UNDP Wiseion

late in 1969 there was s FAO/UNDP
Preparatory Assistance to (Govermments
Mission (consisting of thrae teams which
vigited & total of 16 countries and terri-
tories in the Indian Ocean region), The
Report of this Misalon states that: "The
purpose of the Internstional Indian Ocean
Fighery Survey and Development Programme
ie to assigt the CGovernments in the formu=
lation and initistion of en intermational
programme through which developed countries
can a8sist the countries of the region in
inereasing the kuowledge of and production



from the living resources of the ITndian Ocean ig the problem of how to facilitate the

and particulerly of those stocks which offer
opporiunities for early ezploiteation, espe=
¢ially by the countries in the avea; to
study all aspects of their wiilization, %o
identify obstacles o development, aund to
plan remedisl action,®

And further s

"It is expescted that the project acti-
vities will vesult in the formulaitien of &
long-renge cooperative programme which will:

wg) Provide usable information on the
coagsal and offshore resources, their
distribution, migratory habits, and
behaviour paiterns influencing fishing
activities, their magnitude and
maximun sustaingble yield, and t0 con=
gider the need for their menagement

"h) Identify the problems associsted with
exploiting and marketing these
resources, lncluding access 0 capital
required for initiating commercially
viable fisheries, provision of infra-
structure facilities, development of
the human regources and merchandising
in pational and intermational merkets

ng) Take full account of past and current
fishery research and development pro-
jeets in the ares of the Indian Ocean,
whether national or assgisted undewr
bi=lateral or international soureces;
and

“d) Correlate and coordinate existing and
proposed national and internationsl
activities of this nature,"

From these sourees it is clear that
(1) it wes the intent to coniribute to the
economic development of the Indian Ocean
countries through the development of Indisn
Ocean fishery resources, (2) there was a
strong belief in the synergistic effoxrt of
goordinating Indian Ocean fishery develop-
ment activities, and (3) it was intended
that economically developed countries oute
gide the region play a large role in the
development process, It is pertinent to
comment further on (1) end (3). As Marr
and Olsen (In Press) have put it, ".,there

ability of the Indian Ocean sountries to
utilize the fishery resources of the Indian
Ocean. Intuitively, it does not make much
gense t0 invest Indian Ocean country funds
and UNDP funds in developing Indian Osean .
Tishery resources for the benefit only of
countries outgide the Indian Ocean. Again
intuitively, neither does it make much
sense o0 allow renewable Indian Ocean
fishery resources %o remain unharvested,
end in this sense wasted, just because
Indian Ocean countries may not be able,

at this point in time, 46 harvest them,
while there avre countries outside the
Indian Ocean capable and e¢learly with the
right of so doing, Some mechanism musi be
found which can accommodate these two
seemingly opposing views.”" Aside from the
general desirability of contributing teo
the economic development of Indian Ocean
countries, we believe that the economically
developed countries interested in the
region can also benefit from such develop=
ment through the provision of managerisl
skills, technical expertise, through the
sales of equipment and gear, and through
access to & source of supply of fTishery
products for their internal markets, We
have commented on these benefits more
fully in subsequent sections of the repori.

At its 1968 meeting, the Commission
seked $he Director=(eneral of FAOQ to
arrange ",,.5or a request on behalf of the
Commission for UNDP assistance in the
various stages of the Preparatory Phase
of the Programne to be presented to the
Administrator of UNDP in suitable form
and to expedite the implementation of the
Programme.” 'The requested proposal was
prepared by the FAO Department of Fisheries
and subsequently submitted to the UNDP
by @ number of interested countries. The
process took longer then had been origingle
ly antieipated, but support for the Pre=
paratory or Planning Phase of the Programme
was provided by UNDP in early 1970, and the
Programme Leader was recruited at the end
of Janvary 1970.

Activities of 1970

Mot of 1970 wan used to accumulate
the informstion requisite to plaming. 4
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number of gubject areas,; in which inforimation
review summaries were necessary,were defined,
ineluding resource inventory, distribution
and abundence of fish eggs and larvae, stock
assessment, management, statistics, survey
and charting of resources, envirenmental
research, experimental fishing and introduc—
tion of alternative techniques, vessels and
equipment, shipyards, harbours; handling and
processing facilities, general economic
characteristios in the development process,
international trade, Tishery economics, and
economie planning for fishery development,
By June 1970 or eerlier consultants were
recruited for each of these subject areas,
and their reporia were largely in hand by
December 1970, although & few were received
in January 1971. Of these consulitanis, nine
travelled widely in the Indien Ocean area;
the others worked at FAO Headgquarters in
Rome or im other localitles appropriate with
regpect to sources of information, With
gome few exceptions, the reports of these
consultants will be published in the series
fellowing this report., Information in FAO
files was available; of course, and certain
kinds of information were vequested directly
from Govermments., Finally, in order to gain
gome famllierity with places, people, pro-
blemsy, and possibilities, the Programme
Leader spent a total of four months in 1970
in visits to Mauritius, Madagascar, Tenzania,
Kenya, Somalia, Pakistan, India, Ceylon,
Burma, Theiland, Malaysia, Singapore, and
Indonesia, as well as Korea, Japan, and the
U.8,

The authors have worked in Rome fon
four weeks during Janvary 1971, reading,
discussing, sometimes arguing, writing, and
then starting the process over sgain.
During this repetitive or continuing procegs
we have been disabused of some previously
held cencepts and ideas and have improved
our wderstanding of the identity and nature
of the problems of Tishery development in
the Indian Ocean and, hopefully, the steps
to be faken toward their solubion, (4)

D D O ow @GR em D 9 S oS tm b Y &9 D e a5 e oD m0 wp

In the following chapters we have
covered the resources and thelr potential
yielda; population and national economiocss
development prospects and benefite; regional
development proposales; other proposels and
congiderations; cosis, funding, scheduling,
and priorities; time schedule of events
ralating %o the Indian Ocean Programme;
acknowledgnents; and referenced,

The present fishery yields of the
Indian Ocean avre 2.4 million metric tons.
These yields avre oapable of being inereased
%0 14,0 million tons or more with existing
technology., Growth wvates in annual yields
of Tive per cent and eight per cent over
20=year periods are feasible in terms of the
potential yleld, for both the demersal and
pelagic fishes, In the ecase of tuna and
shrimp, for which there are already well=
developed Tisheries and strong internstional
demand, potential yields would be achieved
in about ten years.

As would be expected, there is wids
varigtion among Indian Ocean couwntries with
respect to ares and population, Areas range
from not quite 400 kn? for the Seychelles
and not quite 600 km? in the case of Bahrain
and Bingapore t6 over three mllllon km® for
India and almost eight million ke for
Australia, Population density ranges from
less than flve/km for s number of Middle
Bagt countries to almost 400/km2 for
Mauritive and over BQOOO/km2 for Singapore,
Annual rates of population increase are
high, generally exceeding two per cent, and
in some cases, three per cent, Very sub=
stantial percentages, exceeding 80 per cent
in some cases, of the economically-gctive
populations are associated with agriouliure,

which contributes a large (but not a pro-

portionately large) component of gross
domestic product (GDP), With a few excep—
tions, per capite national income of the
Indian Ocean countries is low, and, on this
basis, most of the countries would be

D D D N oD e T om oE O G oD oD O e G e o E9 o

(1) Owing to the impomsibility of cirvoulating successive drafis of this report between
such distent loecalities as Fairbanks, Rome, and Delhi in the face of printing schedules
imposed by meeting dates of the Indian Ocean Fishery Commission Executive Committee, my
colleagues have unfortunately not had the opportunity o veview the report in itse

present form, especially as regards the contents of Chapter VIII,

Accordingly, while

they should receive full credit for the good features of the report, I must and do
aasume responsibility for errors of omission or commission.= = J,0.M,



clapsified as "developing®, A wmumbsp »T the
countriesy howevery have substantisl aggre-
gate national incomes, The growth retes of
GOP have been as high or higher thaewn those

of Western Europe and Worth Americe, Per
capbtia GDP growth have been leass satisfactory,
owing to high wates of population incresse.
Consumpiion stendards and levels of living
are generally lew; lower than might he sug-
gested by the per capita income figures,

since the distribution of per eapita incoms

is highly skewed, In spite of low incomes,

at leass five countries have ressonably welle
developad infrestructure and other faeilities
and may be considered as "low-income countries
with a developed infrastructure,” The
remaining couwntries $end to have uwnder-
developed inframiructure and wintegrated
national economi es,

Aim Is Beonomic Development

The objective of fishery development
ig taken %o be to contribute to general
economic development, Providing soureces of
foreign exchange, employment, or protein
are all considered 40 be sub=objectives of
this main objective, In selecting from
emongst possible fishery development pro-
jects, we believe that the ecriterion should
be the rate of return or profitability.

The requigites for fishery development, other
than a Tesource, ineclude labour, skills and
techniques, infrastructure and economic
environment, capital, and markets, The low=
ineome Indian Ocean countries all suffer
from & lack of one or more of these; Tishery
development will probably depend heavily on
inputs from high-income countries outside
the region, Even oy fish landings bhave
grown at a respectable rate, although uneven-
ly, since 1964. The potential increase in
yield of the Indian Ocean will be woxth
ég@@sg value) about 450 million dollars
U.8,) ex-vessel and about 1.8 thousand
million at the retail level, If a8 nuch as
20 per cent of the total were produced in
one area, the landed value would be 90
million dollars and the retail value 350
million dellars, Comts of capital ave high
and may be 8o high in some countries that
the only capital available for fishery
development will be from soft loans or in
any cage from non~private sources, Hypo=
thetical examples, showing money flow,

sources of cepitel, etc, are given for
labour-intensive and capitel=inGensive
fisheries,

In consideving regional development
proposals and other proposals and conside-
rations, we have congidered institutional
needs a8 well as more typical investment
and pre-investment proposals., We have
reooommended & Technicsl Staff of the Come
mission, the functions of which would in-
clude project identification,; coordinstion
of ezisting projects, investmeni—opportunity
identification, resource management,
advisory services, facilitation of communie
cations, review and accountability mechanism,
contract supervieion and liaison, and
agupport for a Fisheries Joint Venture
Advisory Board. We have recommended the
establishment of & vegional stetistical
centre to work with the national stetisii-
cal systems and $0 improve the aveilability
of information necessary for decision~making,
Because we believe joint ventures = = which
bring together the resources and low=cost
labour of Indien Ocean couniries awud the
capital, technology, and markets of high-
income countries outside the region = =
will play & big vole in Indian Ocean Tishery
development, we have recommended the forma~
tion of a Figheries Joint Venture Advisory
Board in the hopes of eliminating sources
of friction and failures, Finally, as a
potential mechenism for faocilitating develop=
ment, we have recommended that the possibili-
ties of a Regional Fisheries Development
Agency be investigated.

Resource Prospects and Needs

We have also considered resource
prospects and needs and have made a number
of recommendations velating to sub-regions
and have aleo made recommendations relating
%0 shrimp and twna, These recommendations
may be categorized as: (1) investment pro-
jectsy such as trawling in the Gulf between
Iran ond the Arvebien peninsular, (2) pre-
investment resource-assessment sBurveys,
such as a survey of the pelagie resourees
of' the northwest Avabian Hea oxr of the
demersal resources along the southwest side
of Sumatra, (3) fessibility and other
gtudies, such as the desk feagibility study
of swall (four or five-man) tuva longline



boave or the feasibility stuvdy of mavketing
of Red Ses demevsel resourses, (4) menage-
meus end institusional arvengemeunts, such as
poordingtion of survey and development
activities in the eastern Arablan Jes ov
sborage end wetrlevel of Tighiog=suvvey
information, end (5) propossls for training
ond oonferences, auch as a conference on
product acoeptebllity and marketing, We
have, in edditlon, made a number of policy=
guideline propesele, such as that fishery=
development projeots should also roubinely
provide for sssegsment of harbour requires
ments, sites, and costs or thet the Commis—
gion copfizm ite intevemt in maricultuwre as
& part of fishery development.

In the dlscusaion of comts, funding,
goheduling and priorities, general cost
estimates have heen supplied for the indi=
vidugl proposels and suggestions made as
+$0 the posgible sources of supporit, The
duration of esch proposal has also been
indicated, as well a8 the coumencement year
relative t0 the other proposals, The pro=
pogals heve been grouped in five categories
and gome general priorities suggested within
each cetegory (but not hetween categories),

In the time schedule of evenis relating
%0 the Indian Ocean Programme, particulawy
attention has been called o %1? the meeting
of the Commission Executlve Committes, 26 -
30 April 1971, (2) the meeting of Programme
Consultants from economically developed
countries, 8 = 10 September 1971, and (3)
the Janvary 1972 deadline for submission of
country proposals to the UNDP for conside=
ration at the June 1972 meeting of the
Govexrning Couneil,

We have coneluded the wreport with
acknowledgments aud a list of references,

e will eonclude this introductory
chapher with two sommenss concervning the
frame of vefevence in which those sections
of the veport desling with specific pro=-
posals should be viewed, Firet, we bave
atated throughout, we hope not to0 frequente
Ly, that the objeotive of the Progrewne is
%0 combtribute 4o economic developmentd
through fishery development. We truet that

our propogals will be comsidered in thelwr
context, And since they are made in their
conbext, we have not aittempted to indicate
the atepa subseqguent to what we have recom-
mended, If we have recommended & resource
survey %o establish the distribubion,
abundance, and yield of that resource, i
ig, we hope, obvious that this is a pre-
investment survey, If the resulis are
favourable, investments will follow, with
or without additionel stimulation., It doaes
1ot appear necessary t0 specify this in
detail for every proposal, Similarly, it
does not appear necessery o gpecify who
might benefit from each resource develop-
ment, Presuvmably — and this is the intent
of our recommendations - it will be those
countries adjecent to the resource plus any
others who may be involved with them in
some sort of joint=venture arrangement.

Second, it should be obvious that the
recomnendaitions we have made avre nod
intended to be detailed proposals,
anticipate that the recomendstions
relating to mingle countries will be con=
verted to proposal form by the normal pro-
cedures within sueh countries, The cove
version to proposal form of sub-regionsl
or regional proposals can be carried oul,
on & kind of dvafting sexviee bagis, by
the Programme Leader or otherwise within
FA0, if that is the wish of the Commlamsion.

We



THE RESOURCES AND THEIR POTENTIAL YIELDS

The Present Fisheries

The yield of Indian Ocean figheries has
rigen from 1,5 million metric tons in 1961
t0 2.4 million metrie tons in 1968, (The
figures for 1968 inelude 10,3 thousand
metric tons caught by the USSR as resported
to FAO end not the 2,0 million metric
tone recently reported in one of the news
media, ) Of this total, somewhat more
than 50 per cent came from the western .
Indian Ocean, About half the landings
in the eastern Indian Ocean are classified
as "ungorted miscellaneous fish,¥ whereas
in the western Indian Ocean only about
one-=fifth are o classgified, In the
eagtern Indien Ocean these unsorted
landings are primarily in Burma,
Indonesia, end Theiland, In the western
Indian Ocean such lendings are dise
tributed among many countries, with only
Muscat and Oman and Tenzenis accounting
for substantial amouwnts, In the
eastern half the eatches of small
schooling pelagic fishes and of demersal
fishes are about equal, whereaes in the
western half the catch of small schooling
pelagic fishes is about half again es
large as the eatoh of demersal fishes,

For the Indian Ocean as a whole the catch
of small schooling pelagic fishes is high
in relation to the catch of demersal
fishes, A oubstantial percentage of the
landings are not identified or reported
by species or groups, If the unidentified
landings are proveted between demersal
and schooling pelagic on the basis of the
abundance of these groups in the reported
catch, then the percentages of demersal
and schooling pelagic fishes in the
Indien Ocean catech are almost identical
with their percentages in the catch of
the rest of the world,

Potential Yields

Just as the development of fisheries
heg started somevhat later im the Indian
Ocean than it has in the Atlantic and
Pacific Oceans, so knowledge of the

Fighery resources of the Indian Ocesn

is less extensive than im the knowledge
of fishery resources of {the eother oceans,
For these reasons, among others, it is
difficult to arrive et precise estimsies
of potential yields; wneveritheless, it is
possible o0 make estimates which ave
perfectly satisfactory for present
purposes, :

Projections of potential catch in the
Indian Ocean can be made by extra-
polating the catch per area in the Atlantic
and Pacific Oceans, based on the not
wmireasonable agsumption that these catch
rates should be roughly comparsble, Ir
this i8 done on the basis of total
surface aree (Table 1), then the potential
yield of the Indian Ocean i 5.44 %o
6,78 times, may 6,00 times the present
yield, If the extrapolation is made on
the basis of shelf area, then the potential
yield is 3,12 to 4,34, say 4.00 times
the present yield, These extrapolations
velate, of course, to the present yields of
the Atlantic and Pacific Oceans. These
oceans ars not yet producing thelr meximum
potential yield, bui rather perheps enly
about half or slightly mere, Thus, teo
relate to maximum potential yield; the
present Indian Ocean yields would have
to be increased by a factor of 12 (totel
surface area) or 8 (total shelf area),

Shomura (in Gullend, 1970) estimated
the potential yield of the Indian Ocean
$0 be about 14,0 million metric tons dige
tributed as followss

demersal Tish 7.5
schooling pelagic fish 6,0
tuneg and skipjecks 0.3

crustaceans 0,25

There were also "several hundreds of
thousands of tons" of squids thought to
be produced in the ayea which are not yei
the object of a fishery,
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Mention should also be made of
information arising from collections of
fish eggs and larvae, The atlas by
Peter (1970) shouws major concentretionss
(1) along the eastern and southern coasts
of India, (2) off the coast of Somalia,
and (3) in the Qulf of Aden, 'The
collection from off India should bhe
examined to debermine if in fact these
concentrations represent a resource not
pregently being wiilized. Informetion
on the identity of larvae from the north=
west Indian Ocean has been furnighed by
Ahlstromy, Ali Khan, Moser, and Nelling
(personal communications), Clupeidae
were most frequently collected in the Red
Sea = Gulf of Aden area and in the Gulf
between Iran and the Arabisn Peninsula.
Engraulidae were mogt frequently collected
in the Red Sea = (Gulf of Aden area and in
the mouthern part of the Gulf, Rambrelliger
were taken in the Gulf of Omen, Bspecially
noteworthy were high densities of clupeid
larvae encowntered off West Pakistan end
Somalia,

Comparisons of estimates of the denmity
of demersal fishes in selected Indian Ocean
areas with similar estimates from other
areas are instructive., The highest density
areas, of 50 kg/haﬂ are Somalia (north of
5°N), Arabia end Gulf of Aden, westorn
Tndia-Pekistan (nowkh of 15°N), and
Indonepia, Densities in various areas in
the northeast Atlantic include Iceland 80,
Faeroes 60, North Sea 17, Bimecay 50, and
Baltic 6, %Table B3, Gulland, 1970),  Thus,
these generalized densities (which9 of
course, are exceeded in specific areas) of
demersgal fish in the Indian Ocean compare
favourably with those of other areas,

for more detail on Indien Ocean fishery
regources and jheir potential, the works
of Cushing (1971), Hayasi (1971),
Prasad et al., (1970), Prasad and Nair (In
Press), Shomura (in Gulland, 1970) and
Shomura et al, (1967) should be consulted.,
Mthough the specific egbimaibes of the
potential of Indian Ocean fisheries varies
somewhat from author to euthor, there is
general agreement thet the present yield
may be increaged several-—={old with the use
of exipting technology. There im, of
course, gome uncertainty as to whether the
present yield may be increased by & factor

of 5, Ty 10, or even move. The estimates
Tor demermsal fishes are probably moxre
reliable than those for pelagic fishes,
Because of their greater mobility and
becauvsge of their distribution in three
dimengiong rather than two, so 1o spesalk,
it hag been much more difficult to assess
pelagiec regources than demersal resources
(a difticulty thet may be obviated by the
use of modern acoustical detection gear),
We point out, however, thait forecaests of
yield potentials have historieally tended
to err on the conservative mide and some
forecapts of the potential world yield
made 15 to 20 years ago=-01 in some cases
even lems then 10 years ago—-heave slready
been exceeded,

There igy, in the Indian Ocean region,
gpecial interest in the tuna and shrimp
regources (presumably because of theiy
dollaresaiming ability in still expending
world marke%s?Q and we therefore comment
specifically on thege resources, The
tune regource may be thought of in terins
of three fisheries or potential fisheriess
(1) the longline fishery for yellowfin,
bigeye, bluefin, and albacore, (2) a
surface fishery (ecarried out by purse
geine, live=bait, or trolling) for these
same Bpocies, and (3) & surface fishery
(carried out by the same three alternetive
methods) for gkipjack. The longline
fishery calches the older, larger, non-
schooling, subsurface=swimming members of
the four species mentioned, The long=
line fishery for these mpecies is either
approaching, at, or beyond (depending
upon the speocies) the level of maximum
susiained yields and, in some cases &t
least, the fighery is already over
capitalized (in terms of numbers of boats).
(These £ish ocour in international waters
and there is presently no limitation on
entry or other form of memagement. )

Thus, ‘the merginal yield in this fishery
i very low, except at the expense of
countries already in the fishery, a subject
which will be touched upon elsewhere in
this report, There are no major surface
figheries for these species, Were
substantial fisheries of this nature 4o
develop, they would have a substential
effect on the longline fishery by
reducing the average age of the stocks
and henee the abundance of the fish
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evailable o the longline gear,  Whether
there would be a nel gain or losg in the
total yield if the harvest were all by
surface gear or all by longline gear would
depend uwpon the relationship, for each
gpecies, among age (size) at first capiure,
growth rate, rate of natural mortality,
and rate of fishing mortality. The
gkipjack resource, on the other hand, is
vizrtually unexploited aside from some
small local fisheries, a fishery in the
Maldive Islands, which produces about
25,000 metric tons annually, and a fishery
of similay magnitude in Ceylon, It has
been estimated (Hayasi, 1971) that the
gkipjack resource is capable of an amual
yield of 200,000 to 400,000 metrie tons,

is estimate is somewhat in excess of that
given by Shomura (ig Gulland, 1970) and in
part is based on the higher density of
skipjack juveniles in the Indian Ocean
compared with the other oceans, / Bringing
this potential yield into production will
involve one or both of two technological
problemss the provision of an adequate
supply of live=bait, and the development
or adaptation of effective purse=sgeining
techniques,

Some localized shrimp fisheries are
already beyond the point of maximum
sustained yields i.e.; they are over
capitalized in terms of number of boats,
Some are over capitalized at the secondary
levels one port has a freezming capacity
of 200 metric tons per day whereas the
average amount frogen daily is 12,5 metric
tons, In general, however, the total
yield of shrimp and other crustaceans is
capable of increasing by 40 per cent - T0 per
cent 50 250,000 = 300,000 metric tons
annually,

Given, then, this general picture of

the potential of the Indian Ocean fishesry
regources, what are the implications Ffox
developmant over somé reasonable time
scale? In Table 2 the present (1968)
catchen are projected over a 20=year
period gt five per cent and eight per
cent rates of increase and the projeciions
are compaied with the estimated potentials
given by Shomura (in Gulland, 1970),
(The effects of shortening or lengthening
the projection period and of increasing
or decreasing the rate of increase can
readily be seen, ) Obviously, the
five per cent and eight per cent rates
are feasible for both the demersal and
pelagic groups, The rate could even
be substantially higher for the demersal
oup, but not for the pelagic group
%inlese its potenitial has been seriously
underestimated), The limits for tuns
and shyimp will e¢learly be reached at
both rates well before the end of the
projeetion period, Bven if the potential
yield of twna (including skipjack) is
taken as 500, this would be reached in
about 12 years at five per cent and
eight years at eight per cent, Similavrly,
if the potential yield of shrimp is taken
as 300, this would be reached in 11 years
five per cenl and seven years at eight
per cent,

In summary, we may say thet the
potential for increase in total fishexry
yield in the Indian Ocean is substantial
and that growth rates of five per cent
and eight per cent over a 20=year period
are feasible for the demersal group
and the pelagic group. For tunes and
ghrimp, for which there are already
vell=developed ficheries and for which
there is strong international demand,
it appears that the potential yield will
be attained in about & lO=year period,



CHAPTER IV

POPULATION AND WATTONAL ECONOMIES

biveraity is e gtriking Fesiure of the
Indian Osean sountriea, especielly in regard

to aven, population size end density, and
natural-resouree endowment., There are slso
wWwide disperibles esmong them in respect bo

the structure of their economies, the degree
of industrialization echieved, end the
development of infrastructure facilities,
such es transport and communications, power
generation, domestic markets, and monetary
end finenciel institutions, Yet, despite
these differences, the countries of this
region, with very few exceptions, are
characterized by low incomes, low levels of
education and heplth, low consuwuwpiion and
levels of living in general, end low rates
of seving and capitel formation, These
latter cheracterigtics stemp thess countries
as "underdeveloped” end/or "developing," s

distinguished from the high-income "developed™

countries like Japan and the cowmtries of
Noxth America end Western Burope.

In evolving viable fishery=development
programmes for these countries, it is not
sufficient t0 locete and assess, in the
biological sense, the fishery wresources in
various arvees of the Indian Osean, It is
necesegary also t0 consider the cepacity of
the individual cowntries or groups of
countries %0 take advantage, and make
effective use, of the fishing resources
lying off their shores and beyond in the
light of the general cheracteristics of
their national economies, particularly in
respect of labour supplies, infrasiruciure
development, and degree of industrialization,
For $he extent o which couniries can undey-
take and pursuve programmes of fishexy
development will determine the nature and
quantum of outside assistence they may need
in building uvp viable fishery activities.

At one extreme, there are countries with
such rudimentary or even non=existent infra-
structure facilities that fishery develop=
ment can be undertaken only on e basis in
vhich almost 2ll of the inputs would have o
come from outside sources., At the other
extreme are countries with reasonably welle

developed infrastructures and in which
there needs only be identified and elimi-
mated gome perheps welatively minor
obagtacle o more wrapid fishery development.

In what follows, en attempt is made,
therefore, 4o analyze the characterisiics
of the Indian Ocean countries under various
rubrics, such as (1) ares and population,
(2) economic structure, (3) totel and per
capite netional income end economic growth
rates, (4) consumption and levels of living,
end (5) infrastructure end other facilities,

& besic diffieulty in making & compre=
hensive siudy of this kind is the paucity
of the wrelevant statisticnl and other
information for a number of countries,
[Clement (1971) has found only 13 countries
in the Indien Ocean region for which suf=
ficient statigtical and other informatieon
ig aveilable $0 enable e proper eanslysis of
their economies and their development pro=
blems and prospecis., These countries are
Ethiopia, Kenya, Madagascar, and Tenzania,
in Best Afvrica; Ceylon, India, Iran, and
Pekistan, in South Central Asie; Indonesia,
(West) Moleysia, Singapore, and Thailend,
in Sovtheest Asia; end Mauritius in the
Indian Ocean proper,] Deta for the
"gontinental® countries sare in general more
satisfactory for purposes of economic
analysis than those for Winsular” countries,
barring a few excepbtions, Nevertheless,
even among continental countries Televant
information levels very widely, end it is
not, therefore, possible %o cover all of
them comprehensively,

Aves and Population

Table 3 shows the erea, population, and
population density of a number of Indian
Ocean countries, There is great disparity
in both geographical area and population,
Leaving on one gide the large lawnd-mass of
Australia (7,688,810 km?), they range from
India's 3ﬂ26§ 090 km? to Bahrain's and

Seychelles? 558 and 376 km?, Besides India,



Asieg

Iran
Pakistan
India
Ceylon
Buxms,
Thailand
¥alaysis
Bagt
Weat

Singapore
Indonesia

Iraqg
Kuwait

Muscat & Oman
Qatar

Seudi Avabis
Southern Yemen
Truecial Oman
Yemen

Afeicas
South Afrieca
Hozambique
Tanzenia

Kenya
Soimalia

Seychelles

Avea, population size, and density

Areg Population Pepulation density
(mid=year estimate, 1968) (1968)
ng thousands ke

946,T16 1094520 125
39268,090 523,893 160
654610 11,964 182
678,033 26,389 39
514,000 334693 66
201,320 15535 8
1314313 8,770 67
589 1,968 3p422
194914564 112,825 76
7,686,810 124,031 2
598 200 334
434,924 8,634 20
16,000 540 34
212,457 565 3
22,014 80 4
251494690 79100 3
287,683 19195 4
83,600 133 2
195,000 5,000 26
19221,037 19,167 i6
783,030 75274 9
939,703 125590 13
582,644 10,209 18
637,657 29 T45 4
1,221,900 24,212 20
2,505,813 144770 6
19001,449 31,693 32
587,044 6,500 11
2,045 810 396
2,510 426 170
376 49 133

(Source: UN Statistical Yearbook, 1969)



eight countries (Sudan, Saudi Avabis,
Indonesia, Bthiopia, South Africa, UAR,
Polkisten, and Tanzenie) have en aren of
900,000 kw2 and more,
there are three giante: India with 523,89
million people and Indonesis and Pakistan
with 112,83 million end 109,52 million
people, respectively., Five countries
(Theilend, VAR, Iran, Burma, end Ethiopia)
have populetion sizes of between 24 and 34
million, end seven others (South Africa,
Sudan, Tenzania, Australiay, Ceylon,

In tvexms of population

in evop patvierns and agricultural technicues
employed, Finally, countcies may be st dife
ferent steges of industrielization; with
disparities in the proportion of the popule=
tion engaged in agricultural setivities
Myrdal, 1965), Nevertheless, it i® quite
clear thetv several countries of the Indian
Ocean region; notably India, Pekistan, and
Ceylon, suffer from & heavy “pressure’ of
population on land resources, and this has
o depressive effect on labour preductivity
in sgriculture, In contrast, however, %o

Melaysia, and Kenya) between 10 and 20 million.some of the Asian countries, none of the

In addition to the dispavrities in geographi=
cal area and population size, there is a
wide range of population densities. Among
the continental couniries, the highest popu-
lation densities are found in Ceylon (182
people/lan?), Tndia (160/km2), Pakistan (125/
km?), Singepore, which is an island eity
and couniry, stends in & class of its_own
with & population density of 3,422/km?,
Among the insular couniries, Mouritius,
Réunion, and Seychelles have high population
densities, with 396, 170, and 133 people/lm?
respectively, The population densities of
these eountries are very much higher than
those of Western Burope and Noxth America,
with the exception of the United Kingdom,
Italy, Belgium, end Holland, Most countries
in the Arabian peninsgula have very low
population densities (2-4/lm2); Sudan,
Somalis, Malaysie (East), Mozambique, and
Modagasoar have glso low densitiesy; rangi
betvieen 4 and 11/km2@ Countries like
Indonesia, Malaysia (West) and Thailand have
apperently moderete population densities
comparable with those of many Western
Buropean countries, but two=thirds of the
population of Indonesisa is on seven per cent
of the totel land area, 80 that the de facto
density is 477/km2,

Figures of population demsity, arrived
et by dividing population by area, are only
broadly indiecative of the relative scarcity
or abundance of land regources, This is so
because the "true" scarcity or abundance of
land resources in relation to population
size depends on a varieity of factors, There
may be differences beiween countiries in the
proportion of total area that is cultivated
or can be cultivated. The cuality of land,
both cultivated and culiivabley; may also
vary. Moreover, there may be differences

9

Bagt Africen counitries seendhandicapped by
an over—=all lack of land resources, Again,
among Asian countries, Thailand, Malaysia,
and Indonesia, with moderate population
densities at present, have potentially
fertile land capable of being brought under
cultivation,

The rates of population inoreese in
the Indisn Ocean countries ave much higher
than those in North Americs and Western
Burope, but are not, in general, higher
than the rates in South America, Table 4
shows the rates of population inerease
between 196369 for a number of Indian
Ocean countries, Comparable figures are
also shown for selected ecountries in Nexrth
America, Western Burope, and South America,
Aside from Qatar eand Kuwait which,
primarily becsuse of immigration, recorded
abnormally high population incresse rabes
(of 10,5 and 6,6 per cent, respectively)
during the period concerned, the highest
rates of population increase among Indian
Ocean sountries oecurred in Bahrain and
East Malaysia (3.3 per cent), Thailand
(3.1 per cent), and Iren (3.0 per cent),
Twelve countries in the wregion registered
population increase rates of between 2.4
and 2,9 per cent; of the rest, all except
three had rates of more than 2 per cent.

Population inereases of 2,5 per cent
and over or even $wWo per cent per year
have serious economic consequences for
countries with already high population
densities, They tend $o0 drag heavily on
the growth of average per capita incomes
and also to aggravate the problem of
wnemployvment and underemployment in
countries where job opportunities are not
created in pace with additions to the



Ceylon

India
Indonesia
West Irian
Iran

Irag
Kuwait

Malaysia
East

West
Maldives
Palkistan
Qatar
Saudi Arabia
Singapore
Southern Yemen

Thailand

WESTERN EUROPE

France

Ped, Rep, of Germany

Italy
Netherlands

UKo

(Source: UN.Demographic Yearbook, 1969)

Rates of population incresse (1963=69)

2,5

265
2,5
3.0
2.4
6.6

3.3
2,8

2.2
2,1
10,5
1.6
201
2,2

301

0,9
1,0
0,8
1.2

0.6
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AFRICA
BEthiopis

Kenya

Mauritius

Mozambique
Portuguese Guines
Réunion
Seychelles
Soemalisa

South Africe
Sudan

UAR

Tanzania

Canads

Mexico

UoSo

SOUTH AMERICA

Argenting
Bolivia
Brazil
Chile
Colombia

Paraguay

Peru

PER _CENT PER YEAR

2,1
2.9
2,2
104
002
2,3
2,2
2.7
2.4
2,8
2,5

2.5

1.8

3.5
1.2

165
2,6
3.0
2.4
3.2
3.2

3ot



Structure of the econemically active population:
distribution by industry s percentage of total,

Year Agriculture Hining and Manufactur Construction Other

Forestry Quarrying ing
Hunting

1966 5609 1.7 1.9 3,8 25,7
ASIA
Ceylon 1963 48,6 003 91 205 39.5
Tndia 1961 72,9 (1) 0.5 9.5 161 16,0
Indonesia 1965 67,2 0.2 5,6 103 25,7
Iran 1966 41,8 0.3 16,7 6.7 34.5
Iraq 1957 47.9 0,2 965 465 37.9
Kuwait 1965 101 3.8 9.7 15,6 69,8
Malaysia, West 1962 51.4 1.9 6.4 1.9 38.4
Pakistan 1965 67.6 0,1 9,6 2.1 20,6
Singapore 1957 8.4 0.3 13.9 501 72,3
Southern Yemen 1958 - 161 25,3 13.8 59,8
Thailand 1960 82,0 0,2 3.4 0,5 13,9 -
AFRICA
Mauritius 1962 37.9 0o 1 146 10,6 36,8
Hozambigue 1950 753 0,1 4.7 102 1867
South Africa 1960 29,5 10,8 11,3 4.8 43,6
Sudan 1956 85,8 = 500 0,6 8,6
UAR 1960 56,6 0.3 9,0 2,0 32,1

(1)  Agriculture, livestock, forestry, fishing and hunting

Source: International Labour Office, Yearbook of Labour Statistics, 1969
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Estimates of totel and per capite nationsl income expressed
in U,8, dollars (1966, 1967, 1968)

Region and Natdidonal Income Per Cepite Netional Income
Country 1966 1967 1968 1966 1967 1968
(millions of dollars) (dollars)
ASTA
Burmsa, 1482 1529 1763 59 59 67
Ceylon 1537 1602 1573 134 37 131
Indie 37357 (4) 37229 (4) 37407 74 (4) 73 (4) 71(4)
Indenesia 8542 8790 9659 80 80 86
Iran 5709 6394 6842 226 243 252
ml@ySi& 2475 eo o0 254 o o0
Pakisgtan ?137? 12055 13241 108 112 121
Singapore 1054 1136 1288 554 581 648
Thadiland 3884 4155 4617 123 127 i37
AUSTRALIA 20218 21256 23954 1743 1800 1991
MIDDLE FAST
Iraq 1901 1922 oo 227 228 .
Kuwait 1647 1807 oo 3354 3474 oo
Saudi Arabia 1978 2176 oo 288 311 0o
AFRICA
Ethiopie 1307 1344 oo 56 57 0o
Kenya 978 1030 1097 101 104 107
M&d&g&ﬁ@ar 588 614 o0 95 97 eo
Mauritive 156 163 eo 206 211 0o
Mozambique 434 (1) oo oo 64 (1 oo oo
Réujli@n 193 éz R} R 489 2 @6 )
ngli& 14«4 1 Qo @e 62 1 X1 @
South Afrieas 10102 11189 11919 488 528 550
Tanganyika, 700 ‘728 T64 61 62 62
UAR 4849 (3). 4828 (3) oo 161 (3) 156 (3) ..

(1) For 1963
(2) Por 1965

(3) Twelve months beginning 1 July of year stated
(4) Twelve months begimning 1 April of year stated

(Sources

UN Yearbook of Naetional Accounts Statistics, 1969, Vol., II,)
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active labour feorce, Seme Indian Ocean
countriea avre at present undergoing e
population explosion, with high birth rates
and low end falling death rates, While
several countries, notably Indis, are
pursuing an active populeiion-control policy,
it will be geveral years before concrete
resulte in the shape of an appreciebls fall
in the birth rate manifest themselves,
Horeover, additions $0 the active lahour
force in the next 10-15 years will Dbe
persons already born, 8o that, in the mean-
time,; aggravetion of the umemployment
problem is likely %o sontinue,

Beonomic Structure

A bagic eharacterigtic of the Indian
Ocean countries is that most of the
sconomically active population gaing its
livelihood from agriculture and allied
activities, such as animal husbandvy,
forestry, Tishing, and hunting. The ratio
of the economically active populgtion to
the total population has a fairly wide
empliiude among these countries, venging
from slightly over 50 per cent in the case
of Thailand and Madegasecar to 25-29 per
cent for Mozambique, Mauritius, and
Réunion, For the bigger countries this
ratio is typiecally beiween 30 and 40 per
cent .

Table 5 shows the distribution of the
active population by four major ¥industiy®
groups for the latest available year,

Among Asian countries the dependence of the
active population on agriculture and allied
pursuits appears 0 be the highest in
Theiland, vwith a ratio of 82 per cent in
1960, India's ratio for 1961 was also very
high at 72,9 per cent, Pakisten and
Indonesia come next with ratios of abeove

67 per cent, Among African countries for
which date are available, this ratio is
very high for Sudan (85,8 per cent) and
Mozambique (75.3 per cent),

Another significant feature of the
structure of a national economy is the
percantage contribution of various sectors
("industry groups") to the Gross Domestic
Product, The relevant data are given for
e number of Indian Ocean countries in

Table 6, The ocoupational pattern of the
economically eactive population discussed
earlier naturally finde ite reflection in
the distribution of the gross national
product by "industrial origin' as shown
in Table 6, Thus, in countries like India,
Pekistan, Indonesie, Thailand, and Sudan,
where the great bulk of the active popula
tion is engaged in egriculture end sllied
activities, the contribution of these
setivities to the gross domestic product
igs also higher than that of other activities
or Bectors., In the countries just
mentioned, the percentage share of
Wggriculture” in GDP is 46 per cent for
Pekisten and over 50 per cent for Sudan,
India, end Indonesia, and is 50 per cent
or more also in the case of Ethiopia,
Madogascar, and Tenzenia, The weight of
agriculture in GDP is 39 per eent for
Ceylon and 34 per cent for Burma., For
most of the other couniries shown in
Table 6 the share of mgriculture is
between 20 and 30 per cent, South Africa,
Avstralia, and Singapore are the excepiions
that prove the rule about the Indian Ocean
countries; with the contribution of agri-
oculture to GDP being 10, nine, and four
per cent, respectively,
Totel and Per Caplte Watlonal Income

Low per capite nationsl income is a
general characteristic of the Indian Ocean
countries, barring very few exceptionsy
such as Australia, Kuweit, Singapore, and
South Africa, The concept of & "low per
capita income" is a somewhat arbitrary
matter of definition, Nevertheless; by
common ugage, countries with per capite
national income or gross national product
below $500-600 (U.S,) are reckoned as
"low-incomey" "underdeveloped' or
“developing”™ countries, Australia, with
a per capita income of nearly $2000 in
1968, stands in a category of its owm
among the Indian Ocean countries (see
Table 7)., Singapore, whose economic
structure is significantly different from
the genseral patitern of the region, also
falls outeside the group of "low=-income"
countries, its per ocapita income being
nearly $650 in 1968, South Africa falls
on the border between low-income and high=
income countries. Kuwaif, because of its
0il, had a per capita income of nearly
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$3500 in 1967, however, and represents the
mogt siriking deviation from the general
level of per eapit iwncomes in the vegion,

Of the eountries shown in Teble T, as
many a8 14 have per capite national incomes
(for the latest year for which such data
are available) of less than $200, Again,
this group contains e subset of eight
comtries (Ethiopia, Tanzanis, Somalia,
Mozambique, Burme, Indie, Indonesis, and
Madagaﬁcarg with per capita incomes felling
below $100, Another met of six countries
has per capite incomes of between $100 and
$200; and six more countries between $200
and $500, /fThere are well=known conceptual
and stetistical difficulties in inter—
“nationsl comparison of total and per capits
national incomes, wherse the relevant magni-
tudes in the different natlonal currenciss
are expressed in terms of one particular
national currency, usually the U.85. dollar,
by maklng uge of the prevailing rates of

ange, This procedure naturally fails
to make allowances for over— and under—
valuation of natiounsl currencies, It is
the view of some observers that Pakistan's
and Ceylon's national currencies - t0 take
but two examples = are at present over—
valued, If appropriate adjusiments are
mede for this, Ceylon and Pakistan may have
t0 be moved from the category of countries
having per capita national incomes of
between $100 and $200 %o the category of
these with per ecapita incomes helow $100,
FMurthermore, the limitations of per capita
stetistics must be kept in mind in
situstions in which the distribution eof
personal means is highly skewed and whers
the gap between the mean (per capits) and
the modal values tends to be large,

While per capite national income is a
rough indicator of the stage of economic
development, totel national income or GDP,
like total population and geographical area,
is an index of the "gigze" of & national
economy, From the economic poini of view,
total national income or GDP is the most
significant of these three indices, since
it provides a broad measure of the "aize
of the market." Thus, although countries
like India, Pakistan, and Tndonesia have
low per capita incomes, their total national

incomes sre sufficiently lerge to enable

8 whole range of commodities 0 be produced
economically and with modern technological
methods for the domastic market. Countries
with small domesgtic markets as measured )
by aggregate wational ineome can no doubi
produce also for export warkets, bub export
sales of, say, consumer goods encounter
greater difficulties, notably in the shape
of competition from sellers from other
countries, then domestic seles.

Countries with the largest aggregate
national incomes in the Indisn Ocean region
are Indla, Ausiralia, Pakisten, and South
Africa, in that order. They may be called
the “giant economies® of the reglon (Table
7)o Indonesis, Iran, and Theiland fall in
the next category with total nationsl
incomes ranging from $4,600 million %o
$9,700 million, TFour countries, vig.,
Burma, Ceylon, Singapore, and Kenya, have
aggregate national incomes of between
$1,000 million and $1,800 million.

The growth rates of total and per
capita national income/gross domestio
product are useful over-gll indicators of
the economiec performance of an economy.
Amvsl average rates of growth of real
GDP at factor cost are showm for s number
of the Indian Ocean countries in Table 8,
Also shown in the table arve comparative
growth rates of centrally plawned economies,
developed market economies, and developing
market economies., Most of the Indian
Ocean countries, with the exception of
those with relatively high per ocapite
incomes, fall in the third category.

The growth rates of resl GDP in
recent years in several Indian Ocean
comntries have been as high or even higher
than thozse in Western Europe and North
Americs. The UAR, Thailand, Iran, Irag,
West Mnlaysia, Burma, and Ethiopia have
recorded growth rates of 4.4 per cent per
arum and more, The corresponding rates
of Ceylon, Indis, and Tanzanis have been
lower, ranging between 3.5 and four per
cent,

However, the performance of the.
Indisn Ocean countries with respect to
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TABLE 8 Average smnuval percentage rates of growth of real gross domestic

product at factor cost

dndien Ocean countries

Total
1950=57 504 365
1950=67 5.0 3.0
Ceylon 1956=65 3.7 102
1956=68 3.9 1.4
India (2) 1950=65 3.7 1.6
1950=67 3.6 104
Indonesia (1) 1958=65 169 =0od
1958=68 2.1 =0y 3
Iran 1959=65 6.5 3.8
1959=67 1.4 4.5
Ireq 1953=65 6.2 2.9
1953=68 6.3 3,2
Malaysia, West 195565 503 2,1
1955"@66 5@)4 m’gwg
Pakistan 1950=65 3.5 Tod
1950-68 4,0 1,8
Theilend (1) 1957=65 T2 4,0
195768 75 403
AFRICA
Ethi@pia' 19615965 404 2@6
1961=67 4.8 2,9
Kenya 1964~65 0.6 2,2
196468 6@9 308
Tenzania (3) 1960-65 307 102
196067 4.3 1.8
United Arab Republic 195T7=65 8.1 504
1957=67 6,6 3.9
World Comparisons
Centrally planned economies 1950=65 8.3 6.8
195068 8,0 6.6
Developed market economies 1950=65 4.2 3,0
1950=68 4.4 3.2
Developing market economies 1950=65 4,8 2.4
1950=68 4.8 204

2) Net domesitic product at constant factor eomst,
3) Formexr Tangenyika enly.

(Sources UN Yearbook of National Accounts Statistics, 1969, Vol, II)

§1§ Gross domestic product at constent market prices.
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Het food supplies per capita

Region aud (1) Calories/day g;;t@m/
Cowatry Tony — % animal Grmmmnos
origin
Anstralis, 1966/67 3,120 41 92
Caylon 1967 2,170 A 48
Bthiopis 1961=63 2,040 13 69
India, 1965/66 1,810 5 45
Tvan 1966 1,890 11 50
Irag 1960=62 2,140 14 62
Kenya 1961=63 2,120 9 64
Madagasoar 1961=63 24330 6 52
Mourdbive 1967 2,420 7 48
Mozambigue 196163 2,420 0o 48
Pakighen 1966/67 2,230 1 52
Sendi Avabia 1966 1,860 10 51
Somalis 1969=63 1,780 9 52
South Africs, 1960/61 2,820 20 80
Sudan 1966 1,940 19 64
Tanzania 1961=63 2,080 6 58
Theiland 196365 24140 6 46
UAR 1965/66 2,810 7 81
U, 1967 3,200 40 96
Connda, 1967 3,180 45 95
NS 1967/68 3,160 49 88
Germeny, Fed, Rep, of 1967/68 2,960 37 81
Franoce 1966/67 3,100 38 10
Switzeriend 1966/67 39170 34 88
Japan 1967 2,460 13 5

(1) Latest periocd for which data ave available

(Bouree: UN Statietiocal Yearbook, 1969)
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per osplie GDP growth has, in general, been
much less satisfactory. This has been s
consequence of the relatively high popule~
tion incresse retes expérienced by meveral
of thess countries, t0 which reference has
bzen wade earlier, GCrowih rates of per
capita GDP have generally been lower than
three per cent per avnuim = = in somne cases
much lower = - except in the case of
Thailand, UAR, Burma, Iran, and Iradq.

Congumption and Levels of Living

Low consumption standards, low levels
of edueation, health, and housing, and
general low levels of living in the Indian
Ocean countries avre the resultant of low
per capita incomes., However, the level of
per capita income does not, in many cases,
adequately convey the extent of poverty
and of the overall depressed levels of
living of the broad messes of the people,
bocause of the inequalities in the distri-
bution of income, The question of whether
income distribution is more or less
unevenly distributed, or skewed, in this
rogion than in the economically advanced
countries dg of less mignifloanocs than the
foct that the generally low incomes pre-
vealling in the formey are ampsooiated with
%nﬂ/@r are the cause of depressed levels
of living,

Adequate and comparable date on the
various components of consumpiion and of
living levels are diffieult to obtain for
all the Indian Ocean cowntries. However,
on one orucial component of consumption,
viz, food, which accounts for aboub two-=
thirds or more of aggregate private cone
gumption in these countries, comparable
date are available for & number of
countries (Table 9), The statistics of
protein consumption, shown along with
those of calorie comsumpiion, are of
particular gignificance in a study devoted
t0 the development of fisheries, since
fisheries congtitute an important source
of protein for human consumption.

As Table 9 shows, per capita calorie
consumpbion per day im fairly high in
Australia, South Africa, end the UAR,
vanging between 2,800 and 3,100, Of the
other Indian Ocean gountries, 10 have daily

per capive calovis @@n@ump%i@m of between
25000 and 2,500, aond five uﬂﬂng Irang
Saud& AAabahg India, and Somalis = below
2,000, Por many of the economically
&dvanc&@ countries of Nowth Americs and
Western Burope, this figure is 3,000 and
mora, dJapan’s figuve g just sbout 2,500,
The disparity between the sconomicnlly
advanced countries and most Indien Qcesn
countries in protein consumption is even
greater than in the case of calorie con-
suwaption, In most of the Former group of
countried, per capite daily congumptlon

of protein is well over 80 grammes and
generally ranges between 88 and 96 gremmes,
For Japan, the figure is 75, Among the
Indian Ocean countiries, only Auvetralia,
UAR, end South Africa have daily per capite
protein consumption of 80 grammes and
above, PFor the other countries of the
region, this figure is below 70 and in the
majority of cases below 60, Five countries,
iz, Ceylon, Mauritius, MNozambique,
Thailand, and Indis, have per capite pro-
tein counsumption of less than 50 grammes
per day. As verious nutrition experts
have pointed outy, a protein deficiency in
the diet is likely to have deleterious
effests on the brain development of
shildven,

Levels of literacy pnd educationnld
grendards vary widely in the Indien Ocean
vogion, ‘Table 10 shows the percentage of
illiteracy for selected countries,
Literacy rates arve failrly high in Ceylon,
Singepore, end Thailand. On the other
hand, several countries, such as Ethiopia,
Iran, Tanzanie, Pakisten, Kenya, and Indis
have high illiteracy raises, Despite high
levels of illiteracy, mome countries, such
as Indie and Pekisten, have a sizable
educated 8lite as well as skilled workers
in 2 variety of activities, Ceylon has
both & high level of literacy and a
gizable educated cadre, The existence of
an educgted ecadre combined with pools of
skilled workers in en extended range of
activities renders emsier the prosecutien
of development programmes, including, say,
fishery development.,  In some cases, such
as, againg Indias, Pekistan, and Ceylon,
the existence of a pool of unemployed
engineersg, sclentiste, and graduates
provides a ready sourece of skilled people
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Caylon
Ethiopia
Indis
Indonesisa
Iran
Kenyea
Madagascar
Melayaia
Mauritius
Pakisten
Singapore
Tanzania
. Thailend

(Sources

Levels of illiteracy

Per cent illiteraie

Clement, 1971)

19
95
7
54
80-85
75=80
61
57
39
80
25
80-85
32

from which the necessary personnel ocan be
drawn for fishing and fishexy activitien =
without pushing up preveiling vetes of
remumeration = although varying degrees of
rotraining may be needed for the different

categorien,

Infrastructure and Other Facilities

: As seen above, Indian Ocean countries
are generally characterized by low per
capite national income, heavy dependence on
agricultural and allied activitvies, low
consumption standards, low levels of
education and health, and low over-all
levels of living, Such common features
notwithstanding, there are significant
differences among the couniries of the
region in regaerd to infrastructure and
other facilities vequired for, or conduoive
%0y the fruitful development of fisheries,
These relate primarily to transport and
communication systems, linking fishing
ports, harbours, or villages to the citles,
towns and conguming centres of the country
in question; money and capital markets,
including commercial banks, financisl inter-

mediaries, and stock markets; ezistence of

a cadre of educated and skilled persons
capable of being recruited,; with some
training, for fishery-development programmes, obtained from outside sources.

Fuethermore, the aveilability of processing
facilities, in the shape of iceplanis,
progessing factories, etc,, together with
the achievement of a measure of indugtriali-—
zation, makes for the more effective ubili=
zabion in the fishing couniries thewselves
of the marine products havrvested Trom the
gea, dJudged by the availebility of such
infragtructure and other facilities, &
number of counbries in the region, although
admittedly low-income ones, may be designated
ag "low=income countries with a developed
infragtiuctore,” These countries ave Indie,
Pakistan, Thailand, Ceylon, and Malaysia.

In such countries, given the requisite marine
resources, fishery-development programmes
can be undertaken more eesily and with leas
cost bthan in other cowmtries which do not
possess similar advantages., HWoreovery the
diffusion of incomes and the promotion of
general economic development may he expected
$0 occur in far greater measure in the “low=
income, developed infrasiructure® group of
gountries than in countries withoui such
advantages, because of the multitude of
®linkeges® presemt in thely economies,
Countries with high per capite incomes in
the region, viz. Australia and Kuwait, also
have developed infrasgtructure facilities,
and 80 have South Africa and Singapore,
whose income levels are much lower,

All other countries of the reglon have
rudimentaxy or vndeveloped infrastructure
and uwnintegrated national economies, Host
of the African countries fall into this
category and so do some Asian countries,
Development of fisheries is more ocostly and
presents a greater ramgs of problems in
these countries than in the former group.
However; where abundant fishery resources
are svailable in the vicinity of such
countries, it is worthwhile to explore,
first, the posgibility of harvesting these
resources profiitably with only a moderate
upgrading of the fishexry activities and,
gecond, 0 consider the feasibility of

Cinitinting fishery projects in sultable

gites where almost all of the inputs,
excopt certain categories of manpower, are



CHAPTER V

DEVELOPMEWT PROSPECTS AND BENEFITS

Objectives of Development

The exploitation of fish stocks is no%
a good in itself, Fishing is ugeful 1o
‘mankind only if it results in a product
which is at least as valuable ag the re=
sources; both material and human, which go
into its capture, proecessing, and delivery,
The same benefits from a fishery can be
measvured independently from two pey-
spectives, From one side they are. seen as
net additions to the welfare of consumers
through changes in the abundance, quality,
or cost of foodstuffs, From the
~opposite gide they are net additions to
the incomes of producerss wages and
profits; also taxes and other revenues of
government, It is common to name one or
moxre among a diverse set of objectives for
fisheries developmeni, a fact to which we
have already alluded in Chapter IT, which
usually include protein supply, creation of
employment, or the earning or saving of
foreign exchange. As we have alsgo
indicated in Chapter II, we believe a more
generally applicable objective to be %o
coptribute to general economic development.
The objective of providing a source of
protein, providing a source of foreign
exchange, or providing employmeni are all
perfectly proper objectives of government,
of course; we do not conceive of the
objective of contributing to general
economic development as being in opposition
40 such objectives, but rather that it
includes them &8 some of a number of
posgible sub~objeotives,

It may be useful to observe that if an
objective of government is 4o increase the
supply of protein, all posaible methods of
achieving this objective will presumably be
considered and that the one seleeted
(which may or may not involve fishery
resources as a source of the protein) will
be the one which yields the greatest rate
of return,

With respect to providing foreign
exchange, we may remark thatWearning or
saving in.foreign currency" is only the nei-

producer income earned by the nation
a8 8 whole, i.,a,, that part of the
benefit which can be messured at the
national frontier, Any nst gain in
foreign balances has & cost in jevms of
domestic resourcesg; an invesiment. in
an export fishery is not justified un=
lesy the foreign-exchange earnings are
worth more Yo the nation than the
domestic resources consumed in earning
them,

Some features of providing employment
also require comment, Labour=intensive
fisheries (and labour=intensive
activities gen@rally) do not necessarily
create more employment opportunity or
generate more wage income than cepital—
intensive fisheries, In any but a
totally subsistence economy, much of
the employment created by any one
gconomic activity im oreated in other
industries; a large part of this totel
is a result of the spending and re-
gpending of the wages and profits and
teaxes earned in the original activity.
The sigze of this "multiplier® depends
upon the behaviour of the economy with,
regpect to savings and imports. Where
all capital goods and supplies are not
importedy; the employmeni generated in
capital-goods industries and in supplier
activities, and their reapective
multipliers, should also be taken into
accowth, The implication of all these
indirect employment effects is that the
employment opportunity and wage income
créated in the whole economy by a
fishery depends moxe upon ite pro=
ductivity than upon the number of
labourers directly engaged., Productivity
ig, of course, another expresmion for the
creation of net benefits or the excess of
returng over coghs,

There is also . a mistaken tendency to
regard employment crestion, and the wage
income generated thevefrom, as & net
benefit in itmelf, because the exisitence
of unemployment and underemployment
suggestd that the labour involved hasg no
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alternative employment opportunities, This
implication would indeed he justified i7
8ll of the labour demand generated in the
fisheries were of the %ype which are re=
dundant, Usually, however, & large part
of the vacencies creaited are for workers
with skille and attitudes which ave

searce in low=income economies; the gross
benefits from the creation of employiient
opportunity must be offset at leasi in pari
by the costs of training and reecruitment,
and the value of the alternative employment
which might be available to the skilled
labour forece, including techniciens and
NeNagere,

In any case, whatever the specifie
apimulue to o development project in
fisheries — malnutrition, wemployment,

a foreign exchange deficit, e shortage of
government revennes, or low per capive
incomes == and hénce whatever the specific
objeotive, the critexrion on which the pro=
Jeot must bo judged is its rate of retuin ox
profitebility, i.e, whether jotal

additions to benefite equal or exceed total
additions to cost, This stendard is
logically the same as vequiring that pro-
jects initiated mainly to increase food
supplies, or foreign exchange, or savings,
‘abc.y be Weost—effective,” that is;, that the
value of the protein, etc., be greater than
the value of the inputs used 4o produee it,
It follows from this cost=benefit criterion
that there ave likely to0 be fish stocks
which should not be exploited, or which
phould not be developed to their maximum
phyasical yield, To develop a fishery
whose produet i8 over the long vun less
valuable than the materials, capital, and
labour consumed in i%, and which thereby
requires a permenent subsidy, does not
conitribute to economic development but, on
the contrary, is 2 net economic burden,

Requirements for Development

The preconditions for, and inputs %o,
figherien development can be summerized as
resources, labour; gkills and technique,
infragtructure and sconomic envivonment,
capital, »nd markets, The low-income
souwnsries of the Indian Ocean region all
gulfer from o defioclency in one or moxre of
these items; soeveral of them have no
fighary assets other than access to, or
agtionel control over promising regource

stocks, and a supply of inadequately
committed, digciplined, or skilled
labour.  Others; even among the

lowest income cowntries, have well-
developed infragtiucture facilities and
internal markeits, and are handicapped
mainly by the lack of specific skills,
fineneclal ‘capital, and effective
linkages %¢ international markets,

These laecks on the paxrt of the Indian
Ocean couwntries have been responsible
for the large proportion of the growth
in landings accounted for by countries
outside the region;, and the interest

in internaiional assistance programmes
and commercial joint ventures, Whether
the ipitiatives come locally or from
overgeas, and whatever the form of
enterprise involved, prospects fox
fishery development in the Indianm Ocean
depend heavily on inputs from highe
income eouvntries outside the region
becauge these counivies have pubstantial
adventages as suppliersg of teehnlqu@@
skills ?1nelud1ng menagement skills),
and capitaly they are also the largest
and potentially most luorative markets
for fishery products,

There are bound 4o be some genuine
conflicts of interest among nations
over the exploitation of high seas
fisheries, but there ig a broad range
of opportunities for cooperation between
the low=income countries of the Indian
Ocean and high=income fishing and fishe
consuming couwntries outside the region,
even in their respective self=interests,
In princlple, at least; the lowest costs
of production and the greatest return to
all productive inputes in the fisheries .
may be achieved by combining the
locational advantages and labour supplies
of the Indian Ocean cowntries with
techniques; cmpital, and in many cases
markets, from countries such as Japan
or the United States. As Myint
(1970:58) has put its ".,. the Southeast
Asian countries can expect to enjoy a
vapid rate of economic development
through export expansion in the 1970'sg,
provided that an effective link can be
forged to connect their abundant natural
resources with the expanding worlde
market demand for their exports o..
the effectiveness of thim link for the
exports from the plantation and the
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mining sectors 4%éndﬁ we would add, from
fisheries as we11m7 will depend on the
policies to promote freer entry of private
foreign investment into these sectors,
Such a policy is an essential part of the
egonomic process which adapts the pro=
ductive structure of the Southeast Asian
countries to the pattern of the world
market demand for their exports.®  Thus,
among the most important roles for inter—
national organizgations in fishexry develop-
ment are their serving as a direct channel
for specific inputs to the development
process, and %o catalyze the development
of international cooperation on a commercial
basis, '

Growth Rates of Fisheries

Between 1964 and 1968 estimated
landings of fish end shellfish from the
Indian Oceen increased from 1,908 to
24362 million tons., The growth rate of
5.95 per cent annually for landings is a
regpectable one;, exceeding the rate of
increase in either population or national
product in the region, Landings of the
high=valued tunas and mackerels increased
at an anmual rate of 15,5 and 19.5 per
cent, respectively; <therefore the total
velue of fisheries products must have
grown more rapidly than the weight of
fish landed, There ave, however, several
reasons to temper any optimism in inter—
pretation of these figures., Foar many
countries in the region, landings data
are of doubtful quality, and some of the
upward movement in growth rates may be
due simply to improvement in collection
of data. Even more important, however,
ig the exceedingly weven distribution of
the catch increase, Twenty-one per
cent of the growth in landings was
accounted for by non=Indian Ocean couniries
(Japan, Republic of Korea, Republic of
China (Taiwan), and the USSR), and 39 per
cent of the remainder is attributable %o
only one country bordering on the Indien
Oceans Thailand, Over half the population
of the region lives in India, and that
nation's landings grew at an annual rate of
only 1,2 per cent; in Africa and the
Middle Basty; the landings of most nations
remained substantially constant or declined,

Not only was growth uwneven throughout
the area but, as indicated in Table 11, it

was exceedingly haphagards neither
absolute nor relative increases in
landings seem vegularly associated with
any of the following parameterss

1, Probable abundance of fish stocks
(as outlined in Chapter III).

2. Total population,
3. Gross Domestic Product per cepita.

4. General level of infrastruchiure
development .

5. Previous level of fishery
development.,

Another importent aspect of the
region is that marine catches from the
Indian Ocean and its appendages make wup
less than half the total recorded pro=
duction, the remainder coming from fresh
water or from other seas, There is,
however, a strong association between
the increase in landings from the Indian
Ocean bhetween 1964 and 1968, ands

the growth of {otal landings in
1964 to 1968, or

the trend of total landings from
1955 to 1968,

The individual fisheries in which
rapid growih is now occurring are
exceedingly diverse, They span the
entire spectrum of scale, Htechnique; and
capital intensity, from the non-
mechanized local fisheries of Madagascar,
to the distent-water tuna longline
operations of several countries from out=
gide the region. Thailand's fisheries,
whiech are the most successful in the
Indian Ocean region in terms of rapid
growth, themselves reach from the least
%0 the most mechanized, The same may
be said for the successful sectors of
the fisheries in several other countries,
The wide range of growth rates among
fisheries and countries, and the varied
character of the growing fisheries in
the Indian Ocean suggest, not that
growth is ontirely randem, bubt that the
opportuwnities for further growth are
numerous and diverse; and that the
necegsary preconditions for development,



Table 11,

Aonual vates of growth, Indian Ocean landings

by Cowntyy and Region,

Landin?s Por Tondian

Ocean

e) Increase

Total Finfish
Landings (f)

Total Shellfish
Landings (f)

1964=68 increase Trend (g)  Increase Trend (g)
1964=68 19g5=68 1964=68 1955=68
Kenya 4.7 11,1 0,2
Medagascar 14,6 566 9,0
Vauritiug decline 0,0 decline
Somalia (h) 5ol 4,2
South Africa 14,1 10,2 deeline decline
Tanzania decline 4.8
EAST AFRICA (a)
Bthiopia decline 2.4 decline
Iran 4,6 T4 0.6
Ivag 14,4 deecline 8.3
igrael decline 8,1 1.2
Saudi Arabia 8.3 3.6 3.5 16,7 10,2
South Yemen decline decline Ta3
Sudan (n) 3.7 4.4
United Aveb Republic decline decline 4.8 decline
MIDDLE EAST (D) 0.0
Ceylon, W. 10,3 12,2
Indiay W, 3.9 4,1
West Pakisben 2.4 303 1,9 749
1, ARABTAN 814 (o) () ,
i,

Ceylon, B, 10,3 12,2
India, B, 3.9 4,1 desline
Bagt Pekistan 204 363 1.9
BAY OF BENGAL
Buyma, 2,8 0,8
Indonesia 501 5,0
Malaysia 14.4 5.5 10,8 13,8
Theiland 11,8 17,2 21,3 9.3
SOUTHEAST ASTA (d)
AUSTRALTA 2,2 3.8 14,4 8.9

ALY, INDIAN OCEAN COUNTRIES

Japan

Korea (Rep, of)

Taiwan

USSR

NON TNDIAN OCEAN COUNTRIES

TOTAL

NOTES
Also

Source, FAO

SR B OO T ®

Source; printouts for Indicative World Plan, FAQO data
Semi=logarithmic regression coefficient
Trend not established .
Nationwide figuves for Ceylon,India,Pakistan repeated for both Fast & West

Also includes Comoro Islands, Mozambigue, Réunion7 and Seychelles

includes BahraingJordan,;Kuwait;Muscat and Oman,Qatar,Trucial Oman & Yemen

Also includes Maldive Islands

Also includes Singapore and Portuguese Timor
(15707
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and the specific obsitacles o i%, are
varied and complex,

Potential Value of Figheries

In Chapter 111 we have indicated the
probebility thet the catch in the Indian
Ocean may be expanded from its present
level by a factor of T=10 to 16,8-24,0
million metrie tone, Eetineiing the
value of this estimsted poteniial yield is
a compounding of uncertainties, However,
we believe thig cen be done with sufficient
confidence to provide the Yorder of magnitude’
wnderstanding necessary to incorporate
fishery development as a part of general
aconomic development.,

The value estimetes are, of course, in
the form of arca—~wide averages, end Bo
they mey differ comsiderably from prices
observed in different submarkets at paiw
ticular times, They seem reasgonable,
however, since the income elestisity of
demand for fish is higher than one; and
sinece prices should vespond posgitively
0 extensions in the internal markets a8
the region develops and as the producers
in the area increase their skill in the
international market place. The estimates
are given in Table 12, The basic price
relationship (eolumn 4) is that the demersal
figh are, on the average, twice as
valuable as the pelagic figh, while the
pricesg for tuna and crustacea are the world
market prices, Avound the base prices
we have puggested a range of moughly 50 pexr
cent (columms 5 and 6) to indieate what, in
our opinion; is the extent of the likely
possibilities,

The "most likely" estimate is that the
landed value of the increase in the catch
that is possible will be about 450 million
dollars, When this calch is at the retail
level, and value has been added by pro-
cessing, transportation, etc. the value will
increase by a factor of 4 to approximately
1,8 thousand million dollars, At these
levels of catch and price the ecollective
value of the fisheries is significant,

But of course it should be kept in mind
that, for the purposes of development,

rate of return and pet yield rather than
grosg yield are the significant figures,
Gross yield datse simply suggest that 4if
other conditions are met (i.e., <he
fisheries rationalized, entry limited,
ete. ), then it is possible %o have a rate of

return Trom fighervies thet will, given %the
gize of the potential incyesse, contribuie
Bignificantly o development,

A Tinal eetimate ig that it ie nob
unwvesgonable to agsume b
20 per cent of the total p
might come from aress of high bhiclogienl
productivity., (Three such aress have
been indicated in Chepter TIL)  Thais
puggeats landed valueg of shoulb 90
million dollars and weteil values of
about 350 million for such arees, Again,
values of this magnitude indicate that
fighery development mey make a veal copn=
tribution to economie growth,

Criteria for Inveatment

A meeningful programme for economic
development requires that scarce re=
sources, perticularly, in this inetance,
the money capital made aveilable for
investment, be used wisely, 1In
economie Gterms this means that the money
capital should be ubtilized where ‘the wate
of return from it8 eppliceiion is
greateat,. This will result in the
highest flow of material benefits (which
ineludes improved levels of income,
greatest foreign exchange earnings,
employment gaing, etc), More mpecifically,
each investment projeet considered Tow .
Indian Ocean fisheries should earn a
rate of wetuin at least equel to the wate
of return on invesiments elsewhers in the
system. (See also Hamliseh, 1970, end
Theodore and Wu, 1969.)

It is important to emphasize at
this point that the use of this rate=of-
return erviterion does not necessarily
mean that certain funde aecquired and
wiilized under the Indian Ocean Develop—
ment Programme mugt be repaid to the
supplier, Quite to the contrary, the
purpose of supplying the money capital
is 4o assist economic development, which
means that the capital will remain in the
reeipient country, The rate-=of=return
eriterion reguires only that the project
provide & sufficient net yield to meet
the objective of maximizing the rate of
economic growth completely independent of
any ocondition of repayment, A project
that does not meet this criterion, i.e.
doeg not generate a suificient net
yield, should be rejected in favour of
one that does,
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Using the rate-of-return criterion, it
ig possible to enumerate a number of
alternative projects all of which are
profitable in the sense defined abova,
Fach country will want to select from the
group of acceptable projects those that
best £ill its particular needs, This
may mean that in certain instances
couniries may prefer to emphasize partici-=
pation in profitable projects that will
also generate significant amounts of
foreign exchange, or are labour-intensive,
or increagse the rate of use of facilities
already in place;, etc, It should be
emphasized that these are second—order
considerations in the process of selection
among alternative projects., However,
given the identification of profitable
projects, these second-order criteria then
become central in the selection mechanism,
Foxr examples couniry A is inteérested in
fisheries development both inshore along
its coast line and on certain offshore
fishing banks, Its government, together
with UNDP, IOFC, and other interested
international agencies; can develop a list
of projeects related to the two areas that
meet the profitability test, Country A
must then, using the second=order criteria,
select and seek aid funds for those projects
most appropriate for its own immediate
development needs,

The cost of money capital; i.e,, what
it can earn in alternative uses, is high
in all countries, both developed and
developing., Circumstances throughout the
world are, of course, varied and therefore
it is inappropriate to be too specific about
the rate of return on new investments, But,
based upon numerous investigabtions, a range
of 12 to 20 per cent seems generally
appliecable to investment projects,
rates are a possible guideline for
-decision-making; they suggest which pro-
jects are appropriate and which are not.
They do no% represent what a developing
country has to repay when using aid funds,
Any country may participate in a project
that returns at this level using money
capital obtained via transfers or as soft
loans for which only nominal repayment
may be required,

Thege

In this context, it may be pointed out
that the cost of money capital may be amajor

deterrent to fisheries development in many
countries at the present time, In one
Indian Ocean country, for example,

blocked accounte currently bring 24 per
cent. Thus, to attract private in=
vegitment to fishery projects, the

estimated rate of veturn wounld have to
exceed 24 per cent (or a% leaat 24 per

cent less the rate of inflation ever the
period of the blocked accownt), Thie

‘may mean in many cases that the only

possibility of financing fisghery-
development projects is from soft leoans
or in any case from non-private funde,

Projects requiring massive injeotions
of capital and a long time to complete,
guch as the construction of & coastal
road, or g major electric plant, or a
port, are to be considered as providing
part of the necessary infrastructure for
fishery development and therefore must be
taken into account when applying the
profitability criterion. However, the
copts of large capital-using construction
projecis are generally too great to be
borne by the net yield generated from
increased landings of fishery producis
or, in fact, by any one secior of the ,
economy., When estimating profitability
under such eircumstances it is appropriate
t0 prorate the cost allocations over all
possible users; e.g.; in addition %o its
uge by a fighing fleet e port instale
lation might also be used by general cargo
vessels and tankers and all three users
should be taken into account in estimating
profitability.,

The question of the cost of money
capital in fishery projects is further
complicated because the fish stocks
themselves are not owned, They are
common property open to exploitation by
the fishermen of any nation or; within
territorial waters, by any number of
national fishermen. - In the exploitation
of common property, in the long run net
returns to capital tend toward zero,

This follows because as long as there is
a net yield,more fishermen or nations
enter the fishery and drive the retuins
down. Therefore to insure profitability
in the fisheries one of two additional
conditions have to be mets (1) there must
be a limitation on entry, i.e. only the
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appropriate amount of labour and capital
required to catch the available fish stock
should be utilized; or {2) the fishery
may be exploited intensively for a
relatively shoxrt period = perhaps as
long as five years = during which period
it will be profitable, After thet,
others attracted by the earnings will
enter end the wate of return to all will
be driven down, This particular disg-
cussion relates to overcepitalization at
the primary or producing level, but over—
capitalization at the secondary ox
procesasing level is also a problem,

Investment in Fisheries and Bconomic
Development

In order t0 illustrate the effects of
fishery development in the general
economic=development process, we will give
hypothetical examples of a capital—
intensive fighery and of a labour<intensive
fishery, First, consider the introduction
of a capital=intensive fishery in an area
where little or no fishing activity is
currently taking place, where the population
density is low, where there is little
economic infrastructure; but where there
ig a large stock of fish within the
territorial sea, Let us assume that
this stock is best utilized for the
production of meal and oil,

After surveys of the fish stock and
egtimates of the cost of the project
suggest that it would be profitable, funds
can be sought from three sourcess inter—
national agencies, a foreign paritner or
paertners in a joint venture, and the
countyy itself,

In Figure 1 end Table 13 are ghown
the money flow, sources of capital,
uses of capital, sources and uses of
labour, and initial economic implications
for the Yhowt¥ comntry for a capital
~intensive fishery, i.e, how it will
pgffect the economy, In general, it will
stimulate money flows, increase the
earnings of labour, and enlarge the
internal market, Some leakages will
occur when spending is directed outside
the area. The internal flow tends to
increase the supply of savings,  These
increased gavings may be divided between

the public and the private sectors,
depending on the nature of the tax
system, In any case, it is important
that the flow of msavings be reinvested,
The effect of this process is 4o create
in the country new demand which can be
filled by increases in capacity in both
the consumption and investmenit goods
pectors, In addition, depending on the
nature of the project, there may be
certain external economies creatved which
will serve as a further stimdus to
growth, For example, the improvement of
8 harbour and the installation of better
systems of material handling may reduce
the cost of all imported goods, which
will Tesult in a higher level of dis—
posable income,

This illusgtration is purely
hypothetical, but with enlargement,
more exaci specification, and medification
to meet various local conditions, it might
be thought of as a first approximatien to
the type of project that would fit, say,
the southeast coast of the Arabian
peninsula, '

FPor an example of labour=intensive
fishery we will consider a local inshore
subsistence fishery (see Table 14), Fish
gtocks appear to be abundant because the
figshery is relatively inefficient, In
the phraseology of the Indicative World
Plan (FAO, 1969), the fishery has been
an economic activity snalogous to peasant
agriculture, In these circumstances,
technological change is difficult 4o
implement because it not only raises

questions about employment (in am

economy where the opportunity cost of
ungkilled labour is close to zero) but
actually threatens a historical way of
life, 1In addition, because of the
geographical spread along the coast, the
low level of output in any one place, and
the individual nature of the producing
units, economic risks are high so that
there is very little money capital
aveilable and what is available is very
costly. In these circumstances the
problem is to extend the market to include
these scattered sources of production; a
task which requires improved efficiency in
the local fisheries and further reductions
in costs by the creation of an infra-
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structure of trensport, cold chain, credit of the development cosis to alternative
facilities, and technical assistence, projecisy i,0,, let the cost of the
development of coastal transportation be

A significant difference between our borne by several appropriate activities,
two illugtrations lies in the relaiive utilize the ecold=storage chain fowx
ability to measure bemefits. 1In the case agriculture as well as fisheries, eic.
of the labour=intensive fishery where we However, it should be noted that in
would expect growth by accretion, the oertain circumstances projects of this

 marginal gains from bringing one more sort may be able to carry themselves.,

conmunity into the commercial market aves These instances could occur where the price
are low, And while these gains mey be of the end product i@ velatively high,
impressive as long run aggregates, they are whers the productivity gaing from messhani-
not usuelly suffieient to meet the zaetion are large; and wheré there ig @

prof’*ta’b_ility test at the completion of limited number of specific bottlenecks inm
each stags., As has earlier been suggested, +the institutional and economic infra-
the most obvious strategy is to shift sonie structure to be overcome,



40

REGIONAL DEVELO!

In this chepter we will identify
of the activities which we believe will
gtimulate fishery development in the Indian
Ocean, We have endeavoured to do this on
a regional basis, buy in many cases it is
difficult o draw the distinection between
regional, sub=regional, and eountry projects,
Meny of the regional and sub=regional
projecis can best be mounted through an
assemblage of country projects end, iundeed,
we believe one of the most importent
regional functions to be the establishment
of & mechanism fer the identifieation of
viable projects, most of which would be,
presumably, country projects, Thus, we
propose a Technicel Staff of the C@mmls@iang
one of the main functions of whioch would be
project identification, Other organiza~
tional suggestions are for a regional
statistical cenire; a Fisheries Joint
Venture Advisory Board, and a Regional
Fiaheries Development Agency, In the
following sections we will algo discuss
resource prospects and needs, international
resource management, product acceptability
and marketing, and itraining end the wole
of government in development,

I0FC Technical Staff

In the other sections of this report
we have identified some of the varied
actions which need to be taken to stimulate
fishery development in the Indian Ocean,
We have also indicated the appropriaie -
mechanism by which such actions should be
undertaken, endeavouring to use Qxieﬁing
bodies or agencies where possible and 30 -
avoid the erection of new mechanisms,
There is, however; a small group of acti=
vities which comstitute the very core of
fishery-=development activity and whieh
should logically be closely associated with
$he IOFC, We therefore recommend that there
be created a Technical Staff of the Commis=
sion, charged with carrying out these
activities which include (1) project -
identification, (2) coordination of existing
projects, (3) investment opportunity '

IT PROPOSALS

jdentification, (4) resource manag o
(5) advisory services, (6) facilitetion of
comminiestions, (7) review and accownte~
bility mechanism, (8) supervisory and

ligison capacity for activities carried out
elsewhers under the aegis of the Commissiong
end (9) support for the Fisheries Joint
Venture Advisory Boerd. In addition to
amplifying thie somewhat oryptioc charvacteris
zation of proposed Teochniocsl Steff esotivitiesm.
we will also comment on possible Technical
Staff structures, staffing, oriteris for the
gselection of the physieal location of the
Technical Staff, and a mechanism for veview
and accountebility of the work of the
Technical Staff,

(1) Project identificstion includes
the identification of any k of action
relating to fishery development, whether
such aoction be eppropriate for action by
governments, for bileterel or multilatexal
agencies, or world or regional banks, Pro=
Jeots so identified would, of ocourse, be
sBpecified in adequate detail for the
approprigte agency or body, The rate=of=
return criterion and second=order oriterie
with respect to project identification and
selection have been discussed in an eavlier
section, Obviously, the skill with whioh

the Technicel Staff, on behalf of the Com=
9

mission, can identify fruitful projects
can stimulate whatever action is necess
to bring them into being, and cen encourage
their successful completion will determine
in large measure the effect of the Commis=
gion on the course of fimhery development
in the Indian Ocean,

is obviovely related both to project

identification and to project review, bub,

in addition; would permit broader implica=
tions to ocome from the results of some
projeots by providing a regionel or sube

regional espect and, in the case of other

projects, inight make them more effoctive
simply by f&@ill%&%;ﬂg the flow of
information,



sz > mﬁﬂﬁn or ﬁ%@j@@%
gi@%@aﬁi@ﬂ @vﬁ ooordinetion,

@@Cﬁ“ It de
hoped thet iluvvesiment opportunities will
arine out of completved projects, In othew

onses there may bhe lovestmens opportunities
apparent even vhough there has been no pre=
investment project. The Techniecal Staff
ghonld have g8 one of ite key functions

the identification of invesiment opportunie
sies end the commvnication of such informer
tdon o govermmentm, benks, avwd the privatie
BOGHOL,

(4) Resource mamsgement of hoth
nedional end inbterpational fisheries is
necessary 0 prevent over=capiielization of
both the proceseing and producing sechtors
of the industries as well a5 the poseibility
of reduoed total ylelds, as is disocussed in

e subsequent sectien., The Technicel Stafy
w@ul@ obviously not be able to follow all
Ocean figh@ri@% in sufficient deteil
nl recommendations aboub
their manag%m%nt@ Yot it should be able %o
follow key fishevies, importent becsuse of
foreigo-currency=ecarning abili%yg capitale
intensive invesitments, et0.y &t least in
pufficient deteil $o know when more detailed
studies were needed and, if wnable to carry
out such studies itself, %o nge for
thelr completion by FAO, national institu—
tdions, or other approprizte body.

(5) 3 would provide
Government sm for obtaining
g fresh view in whole or in part of the
specbrun of their fishery development pro-
blems and activities, Those of us who have
travelled in the Indisn Ocean counitries have
invariably been astonished by & number of
feptures (whioh generally vary from counbry
to country) which were obviously inhibiting
fishery developmerit, (Further investigation
has sometimes, but by no means always,
revepled the ezmistence of other conditions
acoounting for $he fepture initially
noticed,)

(6) The facilitation of communicetion
between industry end government and, 1@@@@@3
between different sechors of government is
& striking need in vivtuslly every countyy

vigited, Industry is ﬂ@@ W@Tl ‘ormed of
the vesults of gov :
designed to %@li%hmb@ ?15nery @@V@TODM@nﬂ@
government is not always awave of indusbry
nseds, and one paxyt of govermment way
procead without tekiung account of the

acvtivities of smother part., A vrelatively
swall amount of time and elffory invested
in smeliovating these condltions could be
vory profitable,

(7) A revieu sund accountability
mechanism is & loglcal oubgrowth or
extension of the profitability crviterion
alresdy desoribed. Hsmential to the
mechanism is caveful project planning and
specification fitted to & time seale,
Periodic vreviews will permit the decilsion
to continue or to vermivnte the project,
The feature of accowntebility permits the
identification of vegsong for guccssses
end failures, We are aware, 0f course,
that various wveview and ascouwntabillity
nechauisms already exist, depending upoun
the mature of the project,. Care should be
taken that eny additionnl mechanipm neither
duplicates those in eximtence ner imposes .
wduly upon the time of those concerned,

An extremely wseful ptudy, which could be
performed by some indepsndent bedy under
contract, would be the careful anslysis of
a get of projects, cavefully selected to -
include beth swecegsfvl and wnsuccessiul
projects, with the objective of determining
the reasons for successes and failures,

If these reasons could be aew@gﬁlﬁg@dg shay
would he very usefvl tools with respscht Ho
the Initiation and conduss of fubure pro=
jects, Bven il they could not be
generalized,; they would still provide
ugefl gnidelives. We recommend that
Commission sxrange for such & study.

the

(8) The need for supervisory
lisison capacity for activities
out elpewhere under the asgls of the
mission im apparent, As we have
implied and made explicit elsewh
this report, we do not believe i
Technical Staff should be large nor that
1t should get involved in cowhio
operational activities i¥ & logies
for them can he found eleewhers; noy




it be able to undertake many of the special
studies for which there ig a need, Thus,
there will be need for the services of
consultantsy involvement of FAO regulay
staff, and involvement of national [ishery
gtaiffs, Still, with respect to such
activities, the Commission will went to be
kept informed and will want Ho be satisfied
that adequate direction and review are
available,

(9) Support for the Fisheries Joint
Venture Advisory Board (&é@eribed elsewhere
in more detail) will need to be supplied,
The kinds of support needed are such that
they might be includsed under saeveral of the
activities of the Technical Staff listed
above, Iun any case, the Technical Staff
will either need to provide them divectly
or make arvangements for their provision
by FAO or other appropriate body.

Digousgion of the possible struchure
or ovganization of the Technical Staff is
in one sense pointless, fory to repeat a
truismg no perticular organization will be
effective if the staff is inadequate, On
the other hand, a highly effective staff
may function reasonably well regardless of
the structure (although it is also true
that an obviously difficult organization
mey militete against the recruitment of an
adequate staff), The organizational forms
we have discussed included (a) one
structured by activities, (b) one structured
by problems, and (c) one with rather less
structure in whioch the staff would tend %o
work as a group or at least interchangeably
aecrogs problem boundsries or whatever
structural lines might exist. The quality
of staff hoped for would probably operate
best under the condition of (o), but some
useful purposes may be served by a gtructure
of the type (b), Perhaps a structure of
type (b) could be specified with the
expectation that, in fact, much of the
operational reality will conform to (c).

In eny case, we have made the assumpiion
that the Technical Staff would, for payroll
and other administrative functions, be
lodged within the FAQO struciure.

As we have already stated, we believe
that the Technicel Staff should not be
large; it should consist of five profes—
gional members in addition 0 a director,

plus secretarial and other support shaff,

There should, of course, be gome
mechaniasm for the periodic review of the
progreasg and technical competence of the
Technical Staff members, We recommend
that & Review Board he constiivied of the
Commission Chairman, the FAO Assistant~
Director General, Depariment of Fishewies,
the Divector for Operationa, FAQ Depairimant
of Fisheries, and the Fisheries Ofiicer,
Animal and Fish Resources Programme, UNDP,
This Review Board might meet with the
Technical Staff to review iis work, say,
every two years. It might be convenient
%0 do this just pricr to the Sessions of
the IOFC,

We have given some thought to specifio
gites for the location of the Technical
Staff and we have discussged some of the
criteria of desirable sites, These
criteria include, not listed in any
particular order, (a) international trans—
portation (air) centre to facilitate access
to different parts of the region; (b) good
medical facilities, schools, cultural
facilities, etc., in order to encourage the
recruitment and retention of high=quality
staffs (¢) professional community of
similar interests in order to provide
stimulation end prevent insularity;

(d) signatory of Convention on the Privie
leges and Inmunities of the United Nations
and Specislized Agencles and the Agreement

betwsen the United Naitlons Speecial Fund

and Individual CGovernments converni
Asgistance from the Special Fundsg (2% gtaff
income should not be reduced by artificially
maintained rates of exchange, and (f) close
access to FAO HQ stalf, not only for
facilitating professional work, but also
(and this is most important from the
standpoint of staff morale and efficiency)
for facilitating the day=to=day adminie
strative aspects of the operation which

are inherent to association with any lavgs
organization, On balance, we believe that
the advantages of being located with close
access to FAO HQ sHaff, i.e, in Romey
outwelgh the advantages of any other

single location, In any case, regardless

of where the Techuical Staff is located,

its members will need to spend a very
subgtantial part of thelr btime in Hxavel
within the region.
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In the following sections where we have
uvsed the phrase, "We recommend that the
Comnigsion arrange for....” or similar
wording, it is our intent that such work
gither would be carried out by the Technical
Btaff or that the Technical B8%aff would
arrenge 0 have i% done by the FAO regulaw
ptaft or by an appropriate national instie
subion or firm,

Statistics

An esgential requisite for the develop—
ment and maintenance of viable fishery
activities is an adeqguate and continuvous
flow of mtatistical information, Sucoesgive
gesgions of the Commission, as well as of
the Indo=Pacific Fisheries Council, have
stresged the importance of thim aspect of
the problem, The need for a econtinuous
flow of the relevant statistical information
arises Trom the fact that such information
is regulred for ratiopal decision-making,
both 2t the national lewvel by government
and private industry and at the regional
level by multinational agencies or hodies,
such as the Comuission itself,

Relational decisiou-making calls for
e oertain minimum flow of mtatistical
information on a conbtinuouvs bssis., 4An
important end common decision is whether,
in particuler fishing activities, it is
rationsl to limit further fishing effort
because of overcapitalization, or to
intengify effort in order to wiilize the
Tishery vesources which are still largely
wexploited, PFor this kind of decigion=
making the statistical date required are
those which vrelate, by species and, if
possible, by gear, to (?§ cabch, 52; catoh
per wnit effort, f 3) effort, and (4) size/
age composition of the catch,

Theoretically, it is possible to build
up & statistical system under which these
bi@logical/physical data are collescted by
a regional statistical centre through the
instrunentality of its own apparatus, Buib
guch a gystem would, however, be unneces=
parily costly, since it would not make use
of the natioval siatistical sysbtems already
existing in the region, The best course is,
therefora, 40 tale cognizance of; and make
effective uge of, the existing national

gystens and bring out the requisite improve-
ments, since undoubiedly the national

systems differ widely in regard to their
ability to produce on a curvenmt basis the
information necessary for management
decisions (Banerji, 1971), throvgh advice,
assigtonce, coordinaiion, elc., B0 that

the various nationsl systems serve as
effective and mubuvally-gupporting mechanirms,

We are, however, of the view that, in
addition to measures relating to the
improvement and, in some cases, even to
the erection ab ovo, of national statisti-
cal asystems, there is need 0 establish a
regional statistical centre which alone
can perform certain essential services, in
the form of supplying of specific cate=
gories of gtatistical inforwation, of
rendering guidance, etc, to national
statistical organizations, and of bringing
about the necessary coordination between
the activities of the national systems,

To say this is not, it must be stressed,

10 wnderplay in any way the urgent neces-
sity for upgrading end improving national
statistical systems in & number of cases,

A regional statistiocal centre should
have the Tollowing functionss

(1) to serve as an agency for
providing advice and guidance $o national
governments for effectvating the necessary
improvements in the national fishery
statistical systemss

(2) to act as a ceniral repository
of statistical data on fishery activities
in the region and to provide read-outs of
such date on demand, and to play the role
of & catalytic agent in the adoption of
wniform concepte end methodology in
gtatistical data~collection, and thus
contribute to the maximun comparebility of
deta assembled by different national
Bystons s

(3) to develop rough and ready, as
well as expeditious, methods of supplying
data on vital current problems of fishery
development, particularly those which
effect meveral or all countries of the
regiong

(4) to undertake special studies, on
its own initistive or at the request of
member governments or the Commission,
relating to various aspects of fishery



development

Effective discharge of these funovions
would requive the wse of an elegbronioc
computer,

In addition to the “bioleogloal-physical®
date base, there is also need; for use by
jmmmt@@@nzmmh%&ﬁ@@mﬁ@mﬁMmmw
information on prices, supplies, etc., of
fishery articles in inteimational trade.
Because these data are of s different moture,
arvise from different sources, awnd would have
o specialized sel of users, we think that
this funetion should not be underitaken by
e veglonal statistlicel data centre,; but
rather by other bodles much ap trade associ-
etions,

There is no compelling logical neose-
ity Tor the speciific mihe for a regional
statistical centre to coineide with that
for the location of a Technical Staff of
the Commission, We have slready discussed
gome of the eviteria for selecting &
desirable siie for the loeation of & Techni=
cal Staff and have included smong them close
access to FPAO HQ stefi, for, inter alia,
facilitating professional work,

Should it
be decided to locate & Techunieal Staff at

or close to FAO HQ, the balance of advantage
would, in view of the stetisticel facilities
end services already developed in FAO, lie
in also locating the regional statistical
centre ot ov close to FAO HQ, (Tn view of
the mpecial nature of the relationship
between the proposed output of a regional
deta cenire and many of the proposed
functions of the Technieal Staff, +he

- Commission may wish to coneider inclusion
of the regionnl dsta centre within the
reppongibilities of the Technical Staff,

In general, however, we have fried to keep
the Tunctions of the Technicsl Staff
digtinet from those of an on=going g
operational nature, )

Joint Ventures

He bave suggestied elsewhere in this
report thet many opporiunities for fishery
development in the Indian Ocean vegiom will
be exploited most effectively by an enter=
prise which can combine inputs from the
low=income couwntries of the region with

those ivom outside, highly developad
souwntries, There 8 s wide vaviety of
forme whioh such cooperaition can teke,
from "ooncession arrangements,™ inm which
& wholly foveign-=oyned £irm is licewnsed
by an Indlan Ocean couwntry to £ish in its
territorinl waters andfor to use its @@fﬁ@@
%0 & completely domestically=otmed enter=
prige using outside technical aud other
assigtance on a contract bagis for a
limited term, Between these exbremes,
there is & range of proviedons foy the
gharing of ownershlp, meanagement, end
profites, The most common arrangement,
however, is likely o be a joint venbture
in which ownership ie divided between &
governments or privete firm in the Indian
Ocean hoat ecountry, and an inbernationsl
corporation besed in one of the high=
income counbries, While owmership may be
held on the basis of 49 per cemt by the
Indian Coean sountry end 51 per cent by
the Youheide" firm, in general it is
becoming more common to £ind the majority
ownership in such ventuves resting with
the developing country, It is also
hecoming more common for the entire owners
ship to rest with the developing couniry,

management services (or marketing
services) provided wider contract by an
outaide firm. In eny case, whalever the
nature of the arvengement, it will
typieally invelve the training of labour
from the host country for progressively
more skilled and responsible positions in
the enterprise.

Dagpite the economic logic favouring
the jolnt—venture approach in fisheries,
the existing record of puccess is 8potLYy.
Hamlisch (1970) has enumerated several
common repgong for failure, In many cases,
the terms of joint-venture concession
agreements have bsen subject to eonflict-
ing interpretestions, or one or another
party hes been unable to carry oul some
of the provigions of the agreement. In
other instences an apgreement wWas
execubed with insufficient lmowledge of
resources, markeis, or probable proeduction
cogts, Some friction in administration
of international jeint ventures is
inesocapable, WMisgheries enterprises
generally, and fisheries in low-income
couniries particularly, are surrounded
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by consgldersble uncerteinty, and it is
diffionlt for any participant to kuow with
coniidence the probable future digiribution
of gelns or losses from such en enterprise,
The bergaining which tekes place at the
beginning involves some gambling on each
pide, and when the business is in operation
and real profits or veal problems aciually
appear, it is uwnderstendable that one ovr
more of the parties may have misgivings.
This procees, and the mutval suspicion
which accompanies it, often leads one

party to suspend the agreement long before
the initial investment can be recouped.

Hevertheless, we believe there are
pome gteps which can be taken to reduce the
frequency of migunderstanding, friction,
and premgiure abasudoument of joint=veniure
or concession arrangemenis., The Commission
can esaist in ddentifying exceptional
opportuwities for fishery development on
the basis of joint veniures and cen provide
the required information on regource
productivity,costs, and technical faciors,
In addition, we recommend thai the Commis=
gion arrange for s review of joint veniures
which would includes (1) a survey of
previoualy attempted or existing concession
and Jjoint=venture agreements in the region
and e systematic assessment of the reason
for their success or failure, and (2), on
the bagis of such a survey, the drafiing
of an amoteated model joint—veniture agree-
ment and jolnt=venture law,

We also recommend the establishment

(by the UNDP, IBRD,or perhaps regional banks),

independent of the Commission, of a
Figheries Joint Venture Advisory Board to
provide financial, legal, and political
counsel $0 prospective and actual partie
eipants in international joint ventures.
The Board would have a panel of 12 to 18
memberg, chosen mainly for their experience
and ability in international business
matters, but including some persons who
have a direct connection with the fisheries,
These members would be chogen from executive
level personnel of IBRD, Asian Development
Bank, African Development Banlk, private
international banks, large fisheries firms
in the developed countries, UN agencies
(FAO=UNDP), and %he financial and fisheries

agencies of the Indian Ocean eountiries.
This Board could, wpon request and through
g gmall sub=panel of its members, provide
counegel 40 prospective participants in
joint vemtures during the investigation
and negotiation phases, give guidance on
adminigtrative and financial problems |
during its operation, and serve as & panel
from which medistors might be drawn, or
which might neminate mediators or arbitra—
tors, where disagreements occur in the
interpretation or execution of an agreement.
The Board should be composed of persons of
stature suffieient to give it substantial
persuagive suthority with governments,
corporations, and financial authorities,
Because of the way in which it is envisaged
that the Board would operate and because
staff support would be gupplied by the
Commigsion's Technical Staff, it is anti-
oipated that the services of a secretariat
could be supplied by whatever organization
to which the Board wes sttached (say, for
xample, the Asian Development Bank) withowt
undue difficulty and that the necessary
but reletively minor sogte of the time and
travel of the Board members would be borme
by their own organigaiiong.

Regional Fishery Development Agency

Problems connected with fishexry
development in the Indian Ocean includes

(1)
(2)

provigion of eapital,

provigion of techniocal and managerisl
gkill, and

(3) accommodation of the interests of
Indian Ocean countries and non=Indian
Ocean couniries,

A possible mechanism for dealing with these
problems is & Regional Fishery Development
Agency., The concept is admittedly nebulous
at present, and the various possibilities
for the organization and operation of an—
RFDA need to be explored and clarified.

It could be a consortium of governments
participating on the basis of shares
purchesed, An initial infusion of capital
might be sought in the form of a loan from
IBRD or from a Regional Bank. Aciual
fishing operations could be arranged with
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exigting, highly--skilled companies unden
gpome form of agreement.

although this might be less fruitful than
the produciion-procegsing side of the
business, The activities of an RIDA would
be particularly suited for intexnational
regources and, indeed, might constituie a
mechanism which could contribute to the
managenent of such regources (in the case
in which the RFDA included all interesied
parties and was iteell cacrying out the
entire fishing operation on the resource),

We recommend that the Commisgsion
arrange for e study of an RFDA; particularly
with respect to whether such an organization
could perform a useful function and whatb
form its structure and operation might take,
Advantage should be taken of any analogous
experience in related fields, as;, for
example, perhaps the West Africa Rice
Development Agsociztion.

Remource Progpects snd Needs

We will review the resource prospscis
and needs by geographic areas: (1) Bagt
Africa, including Tanzewnis, Kenys, and
gouthern Somalia; (2) Gulf of Aden, includ-
ing northeast Somalis, CGulf of Aden, and the
Red Sea; (3) Gulf of Oman, including the
goutheast coast of the Arabian Peninsula,
Gulf of Oman, and the Gulf between Iran and
the Arabian Peninsula; (4) Esgtern Arabian
Sea, including the coests of West Pakisian
and west India; (5) Weetern Bay of Bengal,
including the coasts of east India and
East Pakistan; (6) Bastern Bay of Bengal,
ineluding the cossis of Burma, Thailand
and West Malaysia; (7) Indonesia and (83
Medageacar and Mauritius, including
Madegascar, Mpuritius, and adjacent oceanic
islands., In addition, we have commenied on
(9) shrimp and (10) tuna,

Eagt Africa

In Tanzenia, Kenya, and southern
Somalia, the coasival areas avre characterized
9

by a nsrrow shelf; which is generally thought

40 be unproductive relative to many other
regiong in the Indian Oceen region. It is

The RFDA might well
alzo act as an lnternetional markeding orga-
nization for the products of ita operations,

not elear, however, that the nature of the
fighery productivity in the ares has heen
sufficiently assessed to evalusie
acourgtely the copt—=eifectiveness of
fighery programmes which would, although
modest, make, at least initially, important
gonbribuiions to the development of the
raegion, The basgic method of fishing in
this region is by smell, uwnmotorized craf+.
Roads, storage, and other infrastructure
are limited; and so it is difficult %o
develop markets for producis. Tanzania

is atbtempiing o solve this problem by the
eregtion of fisghing villages. 1In addition
to the more or lesas demersal types of figh
which are caught by local fighermen, there
are the high=value shrimp and lobsiter
regources., Although these are caught in
reletively emall quantities, both by
traditional fishermen and by some more
advanced but in some instances not clearly
succeraful opergtions, and although there
have been some studies on these species,
the potential of the region for shrimp and
lobster is not clear, The pelagic
ragources sre likewige thought to be rather
limited, although some clupeoid catches
have been made in the Zanzibar Chamnel,
The offghore tuna resources of the ragion
are guite large, but do not, for the most
part, enter the economy of the region even
though there ie at least one port in the
region which is used as a transshipment
base,.

We recommend.s regource survey to
egtablish particularly the distribution,
abundance, and potential yields of shrimp
and lobster, Such a survey could also be
degigned to yield similar information on
the stocks of demersal fishes. I% could
be carried out by the coordinated efforts
of the R/V Shakwe operated by the Kenya
fisheries Departments the 90=foot stern
trawleor scheduled to bs delivered to the
Marine Fisheries Research and Training
Ingtitute, Kunduchi, Tenzenia in 19713
the R/V Manihine of +the Fast African
Morine Fi ies Research Organigmtions
and posgibly other vessels in Tanzanis.
The staffe end otvher facilities of thens
organizations should be involved asg
appropriate., UNDP or other participsiion
should provids for the coordinmtion-
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guidance of the project and such operstional

gupport as may be required. There appesr
4o be Llikely opportunities for bilateral
participation, I% hardly need ba sitated
that the project will be most likely of
success if (1) it véilizes the previous
work in the MPRO, A Technical

ance e, ¥ oand others) ag a bas
for ite oun opeva it dig
carriad out with the objective of fishery

(economic) development go that ite progress
is constantly appraised in this light, and
(3)
cation between projechtn, goveraments, and
industy.

there ig provision for adeqguate communis

=]

Another development prospect appropriaie

t0o this ares (as well as to other aveas

locsted near the best longline tuna~f{ishing
grounds )
sma,ll (fours or five-man crew) longline
boats of the size, for example; of those

ig an economic fessibility trial of

used in the vicinity of. the Hawaiian Islands,

Bven though the yield of the Indian Ocean

longline tuna fishery is approaching, at, or

beyond the level of the maximum sustained

yield (depending upon the species in queation)

and, thus, even though it may be over=
sapitalized at the producer level with

regultant low marginsl ylelds for additional
producing uwnite, such smaller, "local® long-
line boats may be economically viable because,

relative to the existing longline boatg, of

1) the much smaller capital invesitment,

2} the much lower operating cosbtm, and (3)
the mueh lower lebour costs.
cateh rates and ex~vessel prices are kunown,
and sinee veagsel congtruchtion and operating
cogts can be approximated rather closely, a
paper feasibility study of the opsration of
such boats can fairly readily he made. We
raecommend that as a firet gtep the Commisge
sion arrange t0 have such a feasibility
study made. If the resulis of thisg gludy
ave positive, we recommend that feasgibility
fighing trials be carried out, In addition
to East Africa,; other appropriaste mites

Since the tuna

bagis of known tuna catch rates)
include Madagascar, Mauritius, Indonesia,
Ceylong, and India. In selecting the
gpecific locality for the feasibility
trials, wind and ses conditions; catch
rates of tuna throughouwt the year, and
worketing facilities should be taken into
account, (If there is a strong seasonal
component in the tuna cateh rates in gsome
loocalities, alternative fisheries such asg
shrimp should be counsgidered for the tuna
Offmﬁ@aﬂén@)

(on the

Although this aves is close to proe-
ductive longline tuna grounds as we have
already indicated, although substantial
catches are made on these grounds, and
although at least zome of these catches
are transshipped through at least one local
port, very little is added to the economy
of Fast African countries by these opera-
tions. These resources could, however,
contribute t0 the sconomy if one or both
of the following situations obtained:
firgt, that domestic figheries were
developed (mee above) to provide a mource
of raw material (frogen) for export or,
gecond,; that value was added to the figh,.
however they might be cavght, in the form
of processing (caming) for export., In
view of increasing demand for tunas in the
world merket and the levelling=off of some
gources of supply, we recommend.that the-
governments concerned investigate,
utilizing the sexrvices of the Commnisgion
a8 appropriate, the practicability of
either or both of these possibilities,
poaglbly in the form of joint ventures.

Pinally, we recommend that the
arvangements for the shrimp=demersal fish
regources gurvey be left open~ended szo that
upon the completion of this work there may
be carried out s pelagic resource BUTVeY.

The northesst Somalia, Gulf of Aden,

&

No attempts has been made to refer specifically to the work of each FAO/UNDP

Projeot, ete., in this reglon, even though vse has been made of their resulis,
All such projects and related activities ave ligted in a subsequent report in

this series.
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and Red Ses aveas ave wmuch richer thaun the
area immedistely to the south, The
resources of the Gulf of Aden ineclude, tuna,
oil=gavrdine, anchovy, and chub mackerel, as
well as & variety of demersal species,

There ave presently two FAO/UNDP and one
bilateral=aid exploratory fishing-resource
Burvey vessels operating in the Gulf of Aden.
We recommend that some coordingting
mochanism be established, making use of the
Commigsion if this is epproprliate, to ensure
that duplication of effort is avoided and
that combined operetions be carvied out
where this is desirable. Provision should
also be made, presumebly by the Somalis FAO/
UNDP project vessel, to assess the oil-
sardine resource off the ncr%he&at coagt of
Somalisa,

The knewn distribution of the aduly
0il=gardine around the border of the Arabian
BSea and the much more restricted distribution
(at least as presently lmown) of oilesardine
larvae suggest that there is an important
stock=identity problem, If, for example,
the oil=gardine stocks off the west coast of
Indis and in the Gulf of Aden are cempletely
independent, then an oilesardine fishery in
ong of these loealities will have no effect
upon oil=gardine abundance in the other,

Ify, on the other hand, the oil-sardine in
these two localities comstitute a single
migratory stock, then obviously & fishery
in one looality will have an e¢ffect on
abundance in the other, We. recommend that
the Commission avrange t0 have made a
review of the available information to the
end of (a) defining the stock-identity
problem, if any, and (b) suggesting the most
appropriate way to attack the problem in
view of the nature of the fisheries and
handling procedures (and keeping in mind
that this is a problem in the context of
fishery development and management, perhaps
international management ).

The Red Ses has anchovy and saxdine
resources and, in the southern half,
impertant demersal resources, One of the
mein problems in connection with the further
development of the demersal resources
appears o be marketing, particularly with
regpect to those regources in the

territorial waters of Bihiopia (whi

olaims & 12-mile tevritorial mes a “Tn
the cage of peavl and other =medentasy
figheries the seaward limit of the terri-

torial ses exbends to the limit of the
fisheries,® FAO, 1969), ybher proble
is the presence in the catoh of species of
no merket valus i@g@llvp suoh an

Le: thug and T UH, wilwh@ however,
are marketed inm other sounbtries of the
region, espacially on the eastern side of
the Indian Ocean. Building warkets within
Bthiopia, where the amnuval per capits fish
consumption is low, will teke seome %im@@

but ready markevs may already exzist in

other countries., We recommend thet the
Commission arrange for & paper i@a@ﬁbiiaty
stuwdy of marketing the demersel fishes eof
the Hed Sea. If the resulis sre encourage
ing, they should be brought to the sttention
of govermments and industry in the
expectation that the fishery will develop
without fwrther stimulation,

Development efTorts for the pelagic
species might well be left in abeyance
pending the investigations now in progress
aleong the southesst comst of the Arvabisn
peninsula (ses beléw), In any case, the
potential stock=identity problem should be
kept in mind.

Gulf of

Along the southeast coast of the
Argblen Peninsula and in the Gulf of Oman
there ere important stocks of mardine and
tuna. There are sardines in the CGulf
between Iran and the Avabian Peninsula,
anchovy in the southern part of the Guld,
and demersal resources, including shrimp.
Pisheries for the shrimp are already highly
developed,

We wnderstand that a private firm is
presently investigating the feasibility of
8 fish-meal and =0il operation hased on
the sardine. Whether or not this parii-
cular investigation results in & commercisl
operation, such operations seem inevitable
gooner or later, As an aid to planning
puch operations and t0 resource mansgement,
an assessment of the magnitude of the



ragourcen, perhaps using acoustic techniques,

would be valuable, We recommend that such
an assagoment survey be made and understand
thaet it is guite likely that an eppropri=
ately eguipped and gtaffed vesgel will be
made svailable for this purpose by & non-
Indian Ocean country, If mo, this work
ghould be integrated with other work in the
eres by the Commission, as well as any
ralevant national or bilateral programmes.

Within the Gulf proper there is a
problem with respect 1o the internstionsl
managemernt of the shrimp resource and we
will comment on thig subpequently. Shrimp
agide, there is need for an assessment
survey of the other resmources in the Gulf,
This could be earried out by coordinated
work of the vesmsels of the Kuwait Covernment
Migheries Division and of the Trucial States
Couneil, We recommend that such a survey
be carried out, UNDP or other participation
should provide for the guidance-coordination
of the project and for such other support as
may be necesgeary. In addition, concurrently
with thir survey, or with only a slight time
lag, there is already enough known about the

. demerpal resources of the (ulf 1o rationalize

the development of a trawl fishery, which
ocould be Ffinanced with a development loan or
with private capital, We recommend that the
Commission arrange %0 have the relevant

information summprized for use by govermments,

banks, and the private sector,

Tlapgtern Arabian Sea

This is one of the best known and most
hepvily-fighed areas in the Indian Ocean,
particularly in the ares around Karachi and
along the west coagt of Indis from Bombay
gouth, Similarly, in Indis there is a large
number of gtate, national, bilateral, and
FAO/UNDP programmes all relevant to fishery
development. We recommend that o coordi=
nebing mechenism be established, through the
Commission if appropriate, t0 ensure
coordinastion and cooperation.

Tn the area northwest of Bombay to the
offing of the Rawnn of Kubteh, there is a
fairly exbtensive shelf aresa which is known
40 be a productive ground for trawling.

We recommend that the Co
0 have the vel todAnd

abion summarized
ity sivdy,

Levant

fighexy mi

ot best be stimulated by a broad
devel opment-loan project,

We uwnderstand that there may be a
bilateral project involving a verticallye
integrated fishery for tuns off the Malmwan
Goast of Wemt Pakisten. The Commissgion
ghould determine if it can be helpful in
gtimulating this project and in any case
should follow its development closely and
coordinate other fishery surveys in the
Gulf of Oman ares with it in order to
obtain the maximum resulis from vessel
operations,

Wegtern Bay of Bengal

There ism presently a fishery-
development (exploratory-fishing) FAO/UNDP
project in Fast Pakistan concerned with
demersal resgources, We understand that a
gimilear project for the demergal and
pelagic regources of the east coast of
India is under consideration., Beyond thesa
$wo, no edditionsal exploratory-fishing
surveys appear to be needed at this time.
There im at present an Asisn Development
Bank Mission looking into fishery-
development problems in Ceylon., The
Commission should defer consideration of
any ection relating to the area around
Ceylon pending the report of the ADB
Misgion,

Tastern Bay of Bengal

Although the fisheries off the west
coasts of (especially) Thailand and West
Malaysia have grown rapidly in recent
years, there gtill remsping a large
undeveloped and largely unexplored area
along the coast of Burma. We recommend
that there be established an exploratory—-
fishing survey of this productive area.
There has been a draft FAO/UNDP project
along these lines in existence for some
time which hag never been formally pro-
posed. If there is an exploratory-
fishing survey of this area, it should
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be degigned specifically around the objective
of fishery development.

It may be possible to involve the
Southeast Agsian Fisheries Development
(SEAFDEC) vessel Paknam and, if the survey
were also to relate to the ares off Thailand
and Malaysia, the fishing-research vessels
of those countries. If these vessels were
inveolved, other support should provide for
guidance=coordination and as much operational
support as may be appropriate, There may be a
stock=identity problem with respect to the
chub mackerel of this area, which may (or
may not) migrate over areas off all three
countries, Thailand and Malaysis have already
established a mechanism to facilitate exami=
nation of this problem, Burms should be
included; and we recommend that the Commis—
sions arrange for a review of the available
information to the end of (a) defining the
stock=identity problem; if any, and (b)
suggesting the most appropriate way to attack
the problem in view of the nature of the
fisheries and handling procedures,

The area south of Indonesia, particularly
of £ Sumatra, is one of high productivity.
Although the shelf area off Sumatre is not
large compared, say, with that of the Bay of
Bengal, the average density of demersal fish
is higher there than anywhere else in the
eastern half of the Indian Ocean and is
matched by only a few localities in the
western Indian Ocean, There isg reason to
expect that the offshore pelagic resources
may also be abundant, not only off Sumatra,
but south of the Lesger Sunda Islands as well,
In addition, the Java Sea (lying, of course,
north of Indonesia and not part of the
Indian Ocean) is known to be a productive
ares for both demersal and pelagic fishes,
Irom the standpoint of the development of
the fisheries (and the economy) of Indonesia,
both areas mugt obviously be taken into
account. Thus, any broad development projects
would necessarily involve both sides of the
archipelago, We therefore recommend that
there be established two fishery—development
projects in the areat one for demersal fishes
and one for pelagic fishes, We understand
the fishery-research vessel R, I, Jalanidhi

of Indonesia would be available t0o parti-
cipate in such surveys, There ig alsgo the
likelihood of bilateral asgsistance, and

the possibilities for such assistance should
be explored and taken into account in
designing the survey., Infrastructure and
marketing problems should alse bs identified
and taken into account,

Both the demersal project and the
pelagic project will be closer to pre=
invegtment development work than they will
be to exploratory fishing, The demersal
project might well be modelled on the
highly successful Thai~-ferman project in
the Gulf of Thailand which rapidly led to
commercial development, Similarly, the
pelagic project could be based upon the
introduction of Philippine-style purse=
geining with light attraction., Both
projects could be expected to advance
rapidly to the stage of commercial operas
tion, perhaps with the agsistance of a
development loan,

Madagascar and Mauritius

The potential demersal catches in the
vicinity of Madagascar, Mauritius, and
other oceanic islands is quite largs.
However, there are FAO/UNDP fishery- :
development/exploratorymfishing projects
in both Madagascar and Mauritius and there
ig no need for additional work of this
nature at the present.

These islands are situated adjacent o
productive tuna longline grounds, and our
earlier remarks concerning a smaller long-
line boat apply here as well,

Shrimp

Because shrimp resources tend to be
fairly localized; their fisheries initially
are highly profitable, and they oarn
foreign currency, there is a tendency for
them to be easily overcapitalized, In
fact, we will in a subsequent section make
recommendations relating to shrimp manage-
ment in a specific geographic area, But
there is a general need for managemert
strategy by both industry and government,

frequently in the face of inadequate or at



51

least scanty information on which to base
menagement decisions., We recommend that the
Commission arrange for a paper review of
shrimp fisheries in general 10 see if it is
possible to develop a set of what might be
called "rule~of=thumb guidelines’ which will
be helpful in the management of ghrimp
fisheriess i.e,, are there general features
of the growth and development of shrimp
fisheries which (a) can be predicted or at
least recognized as they ocour, and (b) are
ugeful to both industry and government in
the efficient utilizaitlon and management of
the fishery?

The value of the existing catches could
be increased considerably = = perhaps even
doubled in some cases = = if better handling
and quality standards were praciised., We will
make a specific recommendation on this subject
in a subsequent section,.

Recent work on a sorting trawl in the
fighery for a pandalid shrimp off the north=
west coast of North America has shown that
such & trawl can reduce the catch of trash
fish from 80 per cent to one per cent. The
catch rate for sghrimp was reduced slighily,
but the sorting time on deck was so greatly
reduced that orew size could be reduced from
fovr} $0 three, While these resulis probably
cannot be Iransferred directly to other
species in other areas, we recommend that the
Commission make this information generally
available in the Indian Ocean.

, Finally, shrimp repources may exist in
depths greater than those in which shrimp are
presently fished and we suggest that those
designing exploratory={ishing surveys keep
thig possgibility in mind,

Tuna,

There is, as we have indicated in
‘several places;, an international managemeni
problem with respect to the longline tuna
fishery. We will discuss this specifically
#.ad in more detail in a subsequent section.

We may note again our earlier recom—
merdation for a paper feasibility study of
the operation of a smaller longline boat and,
i the resuits are positive; an actual

feasibility trial,

The potential for a large yield of
gkipjack tunas has been mentioned., Aside
from possibilities in the northwest Avabian
Sea which we have already specified, the
most likely areas for the development of
skipjack fisheries are in suech island
groups as the Laccadives, Maldives,
Andamans, Nicobars, those off the southwest
coast of Sumatra, and the area sround
Ceylon, Bringing the skipjack resource
into fuller production and at greater value
levels involves e number of technological,
as well as other, problems., What kinds of
live=balt species are available? WWhat is
their distribution and abundance? A4re they
appropriate only for day bait or are they
hardy enough to be carried for days or even
weeks in live wells? Is purse-seining
effective for skipjack fishing in the Indian
Ocean and, if so, at what places and seasons?
In view of increasing world dewand for tuna,
and, apparently, especially for skipjack,
can value—added be increaged? We recommend
that the Commission arrange an examination
of the skipjack fisheries in Ceylon, the
Maldives, and the Laccadives, to see if
these operations can be (a) made more
efficient, (b) expanded, and (e¢) can
increases be made in value—added, This
examination should take the form of a
relatively brief field and desk study which
would result in the preparation of a
specific proposal for an investment project
or for a pre-investment project, depending
upon the results of the study.

There may also be potential in the
gtock of the lesser<=known tunas or tuna=
like fishes inecluding the black skipjack or
little tunny, frigate mackerels, and bonito.
We make no specific recommendation about
these except to remark that those involved
in exploratory=fishing surveys should be
alert to the possibilities of these species,

International Resource Management

Where a fishery is exploited by more
than one enterprise or more than one nation,
excessive commitment of capital and labor
is the general fate of that fishery unless
management measures are taken specifically
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to prevent this overcommitment. There is now
a substantial literature (Christy, 1969;
Gulland, 1968a, 1968b, 1971) demonstrating
that high expected rates of profit o indi=
vidual fishing enterprises tend to draw more
invesgtment into the same fishery long after
the returne to this investment, for the
fishery ag g whole, are negative, BIzcept
where port markets are highly competitive,
this tendency toward overinvesgtment appears
powerfully in the processing sector as well
as in fishing. In exceptional inatances,
these tendencies lead to an overfishing which
threatens the shori- and long=term physical
productivity of the fish resource itself; but
the more general objection to overinvestment
is that it squanders scarce capital resources
which might be productive in some other
fishery or in some other economic sector,

There are wholly national figheries in
the Indian Ocean region in which the economi-
cally or physiecally opbimum level of fishing
activity or of processing capacity may
already have heen exceeded., Yeot, to our
knowledge, none of the countries of the
region now has the machinery to determine and
enforce a limit on the amount of effory
committed to gpecific fisheries, Moreover,
there is at least one important internstional
fishery in which fishing effort has cleavly
exceeded the optimumn., No international
management machinery of any kind bhas yet been
egtablished within the region, bui special
committees to consider the longline tuna
figheries have been egtablished by the Com-
migsion and by the Indo-Pacific Fisheries
Counecil,

Management policies for fisheries
entirely within one nation are inseparable
from the brosder questions of national
figheries administration and development,

The appropriate management techniques will
vary according to the kind of resgources and
the structure of the industry in question,
but proper implementation of any of them
requires a knowledge of the fishery stock and
its dynamice, and the regular collection of
information on landings and on economic
conditionsg, International organizations and
bilateral—agid programmes on s country basis
may assist in building up the ingtitutions of

fisheries administration, statistical
gorvices, and resource analymis, buf
establishment of the sgcope and mammer of
regulation is a national problem reflecting
national assessments of development
priorities, (For instance, the effective
fishing pressure on a particular stock

might be limited to o specified level

either by the sale of a concession to &
gingle, highly capitalized enterprise, or

by restriction of fishing rights to beats

of a very small maximum gize, The firsgt
alternative would probably he more
profitable and might yield the government
substantial revenue; the second might

create more employment,) However, requests
for grants or credite for specific figheries
operations shonld include ~ ~ and granting
oxr lending agencies ought to demend = - an

apgegsment of the dangers of excessive ef=
fort in the particuler fishery, end a spe-—
vifloation of the measures o be taken %6
meet this danger. In some instances, grants
or loans should not be made without a
commitment on the part of the recipient
nation to limit further entry into the
fighery in order o protect the profitabi-
lity of the investment in question,

Two investment principles should be
especially emphasized: one regarding
commercial profitability, the other in
regpect to economic development policys

(1) Where access to a fishery is
unlimited, the economiec life of capital
committed teo it -~ ~ the period over which
the investment mugt be amortized - — ig
grreatly shortened. In some cases it will
be in order for graunting or lending
agencies to calculate depreciation over a
period as short as three to five years in
evalugting project profit expectations.

(2) Some fisheries ventures will have
good commercial profit expectations,
congidered by themselves, but will waste
capital and contribute nothing to economie
development because they are additions of %
capacity to an already fully exploited
regource., (eonerally spesking, grants or
loans whose objective ig economic develd,s
ment should be confined to projescts which
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will not result in, or couniribute to, excess the Indian Ocean region., Any management
capacity. regime for the resourceg musgt take into
acoount the desire of additional nations
The exploitation of figh siocks in to enter the fishery and must provide for
international waters is subject to the same a conbinuous readjustment of shares Vo
tendency towerd excesgive fishing elffort as reflect spproximotely the reallocation which
are open—access figheries under a single would occur in the abmence of regulation,
jurisdiction, Management of interpstional Otherwise, management will be impossible,
stocks, however, isg far more difficuli bacause some nations may regard it as in
hacause it presupposes agreement among their interest to remain outside any agree-
govereign states who have different objectives, ment, The importance of including all
different price and cosgt gitvations, and potential participants is intensified by
different ingtitutions in their own fisheriem, the fact that succegsful management will
Two importent fisheries of the Indian Ocean agsure high catch-to-effort ratios and high
region have bheen identified by the Commission  profitability, and thereby make entry into
as pregenting immediate management problems, the fighery even more attractive than it is
and evidence prasented to the .Commission has now, Moreover, management objectives may
egtablished a strong case that total fishing be frusirated if fishing interests in
effort in each of theme capes ip already pregently participating nations attempt to
excessive, pregerve or increase their shares of the
catoch by transferring existing capacity to
Agreement on internationsl management ¥flaga of convenience" or to bases in non-
measures in e particular fishery requires an participating countries,
implicit agreement on the allocabion of
benefits from that fishery among its parti- The immediate objective of buns
cipanteg.. Bven where it is conceded on all management in the Indian Ocean would be an

sides that additional fisghing effort will not agreement among the three nations now
result in o substantial ineresse in landings, compriging the bulk of the fishery on means
or may indeed decrease them; it will often be  of limiting effort. Three possible
difficult to persguade a party whose sharve of nachanisng for obtaining such an agreement
the fishery is increasing repidly that it will are the Indian Ocean Fishery Commission, a
gain more by limitation of effort than by the  bhody dealing with the world tuna problem as
existing uncontrolled regime. a whole, and negotiations directly among
those countrieg, Over a longer period, any
The tuna longline fishery of the Indian  stable management regime must include those
Ocean is a particularly thorny and challenging +hree nations and all the potential entrants,

problem in international wanagement,  The both inside and outside the Indian Ocean
fishery is now almost entirely conducted by region, The Commisaion, of course, is
three nations from outside the regions Japan, atitempiing a constructive gtart on this
Republic of China (Taiwan), and Republic of problem through itas Committee on Manage-

Korea., The relative shaves of these three im ment of Indiah Ocean Tuna.
the catoh bave been changing very rapidly,

and & number of other nations ave considering The shrimp fisheries of the Gulf

entering the fisghery despite evidence that batween Iran and the Arabian Peninsula
additional effort will wesult wmainly in present a lesser order of difficulties,
further redistribution of a limited catch atb Here, also, there is evidence thal some
higher costs of harvesting., Potential parts of thege gtocks are already over—

eygangion ln worldwide supplies of large tunas exploited and that a further increase in
ig limited, yet demand is expected to continue toltal capacity is not warranted. In

its rapid growth (Broadhead, 1971).  The contrast $o the Indian Ocean tuna fisheries,
resu'h will be a conbtinvation of the long- however, these stocks exist within an

term incrsase in world tuna prices, and this almost wholly enclosed body of water. The
increase i ceriain to attract new entrants probable participanis in the Lishery are

%0 the fiehery, both from within and oulside known with a reasonable degree of
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gonfidence; and ave confined to the countries
bordering the Gulf, since most of the shrimp
gtocks ocour within territorial waters,
countries have moreover made congiderable
progress in dividing the potential undersea
regources of the Gulf, The prospscis for
agreement on a management regime for these
fisheries seem reasonably good, and we recom=
mend that the Commission initiate a
conference of the Gulf countries with the
objective of arriving at s draft menagement
Convention on ghrimp, and perhaps on other
marine resources of the Gulf,

Further development of the fisheries of
the Indian Ocean will glmost certainly bring
new issues of internstional rivalry and overs
commitment of fighing effort. Potential
problem areas are both demersal and pelagic
stocks of the Straite of Mpzambique (note
here an overlap with the area of the Inter—
nationg) Commission for the Southeast

Atlantic Fisheries which; in the Indian Ocean,

includes the area north of 5008 sud west of
of 40°E because of the distribution of the
fishes with which it is concerned); the Gulf
of Aden and the Coast of Oman; the upper
Arabian Sea; the South India~Ceylon area; the

Bay of Bengals and the sea south of Tndonesia.

Proposals for further resource ggsessment or

for development projects in these areas should

take into account these managementi issues;

funding of such operations might be cownditioned

upon the contending nations® taking steps
toward resolving these issues.

The Commiggion will, of course; be kept
informed of the activities of iis Commititee
on Management of Indian Ocean Tuna, as well
as of the activities of the Indo~Pacific
Figheries Council's Committee on Management

of Tuns, in the Indo=Pacific Region (which will,

in fact, meet jointly with the Commission's
Committee)s We recommend that the Commission
algo keep itmelf informed concerning the
activities of (1) the Indo=Pacific Fisheries

Council's Working Party on Bconomic and Social

Aspects of National FPigheries Planning and
Development (which is to arrange a symposium

on this subject for the Council’s 16th Session

in 1974) eand (2) the Working Party on
Seientific Advice to Fishery Managemeni and
Development Bodies which may be established
by the Advisory Committee on Marine Resources
Research.

These

Produet Aceeptability and Marketbing

Product acceptability, of whieh quality
control isg one mspect, is a continuous
problem in all food=processing indusiries.
In fisheries these difficulties are
expcerbated by the very perishable naiure
of the raw material. For & variety of
reasons, fish are difficult to process
well, and, furthermore, the requirements
for acceptable processing are econstantly
being upgraded. TFor example; the elimina-
tion of biologiecal contamination has long
been recognized a8 & key difficulty in the
procesging of fishery products, Recent
developmenis indicating the presence of
chemical contamination (such as mercury
content) may force radical changes in
processing methods and may even prevent
certain products from reaching important
markets. Finally, consumer tasves and
preferences are continually shifting,
requiring the development of new products
and the modification of old ones.

We have been particularly impressed by
the opportunities for increasing valuew
added in the shrimp industry at very litile
additonal cost, relative to the existing
prodiction and processing costs, We have
also been impressed by the need for
information about marketing procedures and
outlets) particularly with respect to items
of international tiede.

As 8 Tirst step t0 grappling with this
divergity of problems, we Tecommend that
the commission arrange an Indian Ocean
Fishery "Conference on Product Acceptability
and Merketing Problems.”™ Topics that should
be covered by suech a Conference include:

(1) Methods and techniques for
handling raw fish of various kinds, both
at ses and ashore.

(2) Appropriate standards in relation
to biological and chemical contamination,
In many instances these standards are
relative t0 the preferences and levels of
acoceptability standards in the markets for
the end product,.

(3) Quality control in processing,
{a) Quality requirements for
products sppropriate for different markeis
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(b) Evaluation of the costs of
quelity eonmtrol in manufacture and the impli-
cation of these costs for the choice of
alternative mavkets for end products,

(¢) The poseibilities of incress-
ing the value-pdded in manufacturing by
improved handling, additional processing, and
the development of vnew end producis,

(4) Warketing

(a) Bvaluation of the markets
within the Indian Ocean area and the
standards and preferences within those
markets, Analysis of other barriers to pro=
duct acceptability and use, such as aspecific
handling problems, duties, and tariffs,

(b) Markets outside the Indian
Ocean ares. This should include analysis of
relevamt dimensions of important markets for
principal products.

(5) Producers associations

The possibilities for, and desirability
ofy establishing area~wide associations of
producers organized along lines of common
interest, such as by Commodity Groups, should
be explored. Associations of thisg type exisd
in many parts of the world and when they are
effective they can make an important econiri-
bution, They can assist individual producers
(countries or firms) with production problems,
in finding new markets or expanding old ones,
and with new product development., On an
area~wide basgis, they can develop marketing
programmes, oconduct institutional advertising
campaigns, etc,

Finally, the Conference should be
organized in such a way that the topies listed
hetle, and others if appropriate, are
corsidered in a realistic way end that the
rocommendations arising from it are stated in
terms of specificy, practical steps that may
be taken in solution of the problems identi-
fied during the course of the Conference.

The Conference should bhe designed primarily
for the benefit of industry (and, to a lesser
extent, of governments) and industry should
be involved in the plavming and organization
of the Conference.

Training and the Hole of Government in
Development

These two topics are considered jointly
beeause they have certain elements in
common, One of the philoscophical positions
wderlying this entire report is a recogni-
tion of the importance of building institu=
tiong: ingtitutions that will be the basis
for a pattern of fishery development, that
will maximize the gaing from these rasources
%0 the peoples who live on the margins of
the Indian Ocean, The way in which men are
encouraged and prepared to follow s carser

"in fishing and the way in which the

fisheries are regarded by governments are

at the heart of such an iunstitutional frame-
work. The manpower and the sgkills required
in the development and operation of Indian
Ocean fisheries run the gamut, from govern=.
ment administrators and lending officers in
finanecial ingtitutions, to the operator of
the smallest unit in the inshore fleet,
Fortunately, in eslmost all instances the
tasks do not require s level of skills that
canot be acquired relatively quickly by
those already trained in other fields,
the=job training is one of the most
effective ways of rapidly developing e
manpower pool of skilled operators in any
ares of enterprise, The types of fishery
projects proposed above should, where
appropriate, provide for manpower iraining
as part of the project cost, The plavming
of, for example; a joint venture should
inelude a program for training the nationals
of the host counlry for all operationsg.

The individuals trained in this fashion

"on the job" have employment at the tasks
for which they were trained, a condition
that mey not be and, in the past often hes
not been, fulfilled by broad general
training programmes.

Opne

Labour mobility may be improved, and
hence the supply of trained manpower in
the fisheries increased; by removing or
reducing institutional barriers to eniry
and by retraining programmes., Ingtitubtional
barriers to the entry of individuals with
gkills should be reduced or eliminated. A
thorough re—examination of standards and



requirements ahould be undeyrtaken by each
government o see if they ravonting
qualified individuals from ewbering the
figheries and sxercisging the sgkills,
initiative; and determination which play
guch a crucigl role in the growih process.
For example, the govermmenis should eveluate
the requirements for captain of a fishing
vessel. Doeg being the captein of a fishing
vesgel require, in order to provide for ths
safety of the crew, the same extensive
training required for the capiain of a
merchant-marine vessel which may operate in
any ocean? Any easing of requirements thatb
can be accomplighed will contribute to a
reduction in the cost of manpower {training
a8 well ag mpeedup the course of fishery
development. Retraining programmes arve very
efficient. The process of economic develop—
ment is always somewhat uneveny, so that
cerdain sectors of any economy may be cone
gtrained from rapid growbth by & manpower
ghortage while others are experiencing
unemployment. The exploration of this lkind
of paradox involveg both economics and
sociology. Individuals may not know about
conditions in the labour market elsewhere
and therefore may be unable to fake
advantage of the alternatives potentially
available to them., Or for reasons of family,
gocial custom and attitude, or other personal
reasons, they may be unwilling to change
their life styles, No one should under
estimate the reality of these barriers to
labour mobility. Bub at the same time they
are amenable to modifications., If a country
hag g pool of skilled dndividualg = = for
example, engineers with university degrees

= = who are underemployad or unemployed, a
well=designed retraining programme can
quickly and relatively cheaply shift a
number to alternative occupations. It is
important that such programmes should glress
the advanitages of the shift, make clear the
nature of working conditiong in the new
occupation, and, to the extent pomsible,
finance the transition,

Special manpower training programmes
are also very useful, On=the-job trpining
and improvements in labour mobility will not

solve all the manpower needs of the fisheries.education.

They willy however, make a significant
contribution to those needs, They have the

great advantage of integrating manpower
regources and employment opporbtunities and
of being less costly than speecial training
programmes, Our emphasis on these two
aspects of the manpower training should not
be Haken, however, as e negabive wiew of the
many training schools end educational
activities in the area.
ghould be encouraged by thelr governme
their quality improved, and their activities
direatly involved in the growth of the
fisheries in each country, The firms or

e

‘govermmental unite operating the Tishing

activities, the processorsg, and the marketing
people ghould all participate in the
aotivities of these schoolsm., Visiting
lectures, seminars, and visits to plamts and
vessels should all be part of & continuing
interaction between agotivitiers in the
industry and the educational mechanism,

This will help integrate the two activities
and gain additional support for the schools,

Updating the training of the existing
gtalf of Tisheries administrators and
managers in privete firms is alsgo emsential,
There is alresdy a large pocl of individuals
in key positions in all aspects of fisheries
activities, These include the stails of
governmental agencies, schools and depari-
ments of uwniversities involved in training
people for fisheries work, and individuals
in the private mector., It is vitally
imporsant that the level of skills in this
crucial group be kept "up to date'., Ocean
activities are changing rapidly; biological,
technological, legal, and economic develop-
ments are gongtently forcing new approaches
and new ways of thinking about problems of
figheries adminigitration, We therefore
recommend that the Commigsion, together wi’h
FAO, work jointly on the problem of 1
continually revitalizing the adminisgtrators
through the use of regional seminars, shord
(Bayg for a month) refregher experiences,
and the opportunity %o move between organi—
zations (ﬁayg for three-to-six-month
periods).,

Regional training programmes may be
advantageous for certain types of fisheries
This would assist thoge
conntries whose resources do not permit them
to provide adequaie schools andg; by the



elimination of duplieation, vreduce the cost
of $raining %o the area, It ls important,
however, before underiaking a regional
training progremmne, t0 ascertain what kinds
of training are wrequired to meet the
gpeecific demands for sgkilled manpower and
whether they can best beo suvpplied in this
HANNeY,

Govermmente tend o look et different
kinds of activities in terms of fheir
relative importance, I% is always difficuli
t0 change the ¥raditional order and
structure, TYet if figheries ave 0 develop,
they will require, in certain countries,
greater consideration than they have thus
far veceived. Consideration means, of
course, grester budget allocations, but it
algo means changes in siatus and sbtitudes,
Paxt of this can come from the sort of
activity desoribed with respsct $0 training
schoolsy & higher level of inter-relationshiy
betwesn those actually engaged in opermtions
and those respongible for plamming or
i ging projects, ae well as the regulation
of fisheries, The Commission can also have

8 salutary effect., By ite presence ap m
high-=lavel intergovermmentsl body it can.
indicate the importance of wationsl develop=
ment of the Indian Ocean fishery, And in so
doing 1% can encourage governments and
individuale $o Llook upon the fisheries as an
importent element in the natlonal esonomy,
an element worthy of the same consideration
and status as other sectors of the economy,

To gum upy we believe there are pressing
training or educationnl needs at the
managerial level, But in goneral we believe
that institubional training is justified only
when the rapid growth of e particular fishery
(industry) strains the supply of needed man—
power. (A good example is the FAO/UNDP Deep
Bea Pishing Treining Centre in Pusen which
supplied the persgommel for the rapidl
expanding Korean tung longline fleet,
Otherwisey, we believe that training needs
can best ba met by on=the=job training.
Therefore, we vecommend that all development
projects inelude provision for on=the=job
training, not only through essociaiion with
the project, but by working with sppropriate
organizations elsewhere.



CHAPTER VIX

OTHER PROPOSALS AND CONSIDERATIONS

Proposals From Consultante’ Heports

The repoxrts from the several cone
gultants, which follow in this series,
contain a number of recommendations in
addition to information reviews. Many
of these recommendations and much of the
information have been embodied in one form
or another in the preceding chapters,
Those points which were not thus included
and which we believe reguire gpecial
mention follow here,

Mangrove Swampg

In discussions of aguaculture in
general, or coastal aguaculture, or of
country fishery-=development plans, the
statement "We have x=thousand hectares of
mangrove swamps available for eonversion
40 coagtal aguaculture facilities® is
frequently encountered, as though these
areas were the same as money in the hank,
I% is true that, if these mangrove swamps
are to be converted to other use, the
most appropriate use probably is coastal
‘aquaculture, But we do not believe that
tl® ecology of these areas is sufficiently
well=known so that even the practical
ecological cost of destroying the swamps —
1,80, the loss of the areas as a nursery
ground for shrimp and fish == can be
ineluded in the cost<benefit egtimates.
It may be that their value in this vregard
is negligible, or it may be that their
value in this regaxrd is g0 great that any
coastal aquaculture scheme based on con=
verting mengrove swamps could only regult
in a net economic loss, or it may be that
under judicious management they may be
uged for both netural production and
aguaculture, The point is that there
8imply is not enough known to make an
iptelligent choice from among these
‘alternatives, What is needed, as a
first step, ie a summary of the existing

ecological information on mangrove swamps,
particularly with reapect to theixr
importance ag nuvsery grounds of
commercially important fishery resources
or their importance to commercial fisheries
in any other way. We recommend that the
Commission arvange to have suech a summary
made, Following the completion of the
summary, the Commission cen then decide
what additional work, if any, needs %o be
undertaken,

The productivity (of fish) of coral
areas and the behaviour of the fish as
this relates to the ease or difficulty
with which they may be captured in
commercial quantities ave vewxy little
kmown., There are extensive coral areas
in the Indisn Ocean in the form of
oceanic banks, atolls; and fringing reefs,
How best to harvest and manage these is
not known, but, owing to the numbers and
diversity of species present, it is cer—
tain that this will have to be done omn
gome general, simplifying basis rather
than on a gpecies=by-=gpecies basis. As
in the case of the mangrove areas, the
first step is the preparation of a summary
of the existing ecological knowledge of
coral areas; pariicularly as related to
fish productivity, harvesting; and manage=
ment of fishexry resources, We recommend
that the Commission arranmge for such a
summary. Decision about additional
action should bhe deferred until completion
of the summary.

Fish Bges and Larvae

Collections of fish eggs and larvae
can be Very userful in determining the
abundance and distribution of fishery
resources, as well as their very presence
or absence, If, however, the means of
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making the collections, sorting the samples,
and identifying the fish eggs and larvae,
which are all very costly, has to be charged
completely against fishery development, then
this is an investment which would rarely, if
ever, be made, On the other hand, if most
or.all of these eomponents are already
charged ageinst other undertakings end cen
be made available at little or no cost,

then full use should be made of such
opportunity. Fortunately, such an

opportunity exists in the Indian Ocean region,

There ig a% Cochin, in south India, the
Indian Ocean Biological Cenire, started under
the aegis of UNESCO and now included in the
structure of the Netional Institute of
Oceanography. The I0BC ie fully staffed
for plankton work and, in fach, has already
examined many of the collections vesulting
from the Interneational Indian Ocean
Expedition, We understand that the I0BC
would be willing to continue work on Indian
Ocean plankton samples, particularly with
respect o fish eggs aund larvae, provided
that the samples could be made available,
Semples could be collected at very little
additional cost by FAO/UNDP end national
vessels operating in the Indian Ocean., We
recommend that the Commisgion verify this
interest on the pawrt of the T0BC and make
arrangements to have the esllections made,
Particular attention should be paid to (a)
the design of the sampling programme, (b)
the kind of net used and the method of
havling, (c) preservation, storage, and
handling techniques, end Zd) identification,

Hesource Information From Exploratory-
Fishing Tishery-=Development Proijects

During the course of the projects which
involve fishing, a great deal of informaiion
is accumulated on the identity, distribution,
and abundance of fishery resources. Aside
from eny publications which may result from
such projects, there is apparently no
organized way in which all of +this
accumulated information is presently stored
and no way in which it can be readily
retrieved and recombined in various ways,
This situation could he obviated if a
standard form were available on which the
pertinent information (including certain
environmental data) could be recorded and if
such forms, alfter being completed aboard

project vessels, were deposited in the
regional statistical centre (proposed
eerlier), He recommend that the
Conmisaion arranges (a) to have en
appropriate form designed, (b) %o have

21l projects in the Jundian Ocean co=

operate in supplying the desired infor—
metion, and (e) to have these date
generally aveileble through the vegional
stetistical cenire (or otherwise if

such & centre ip not established),

While we Tecognize possible sdvaniages
in congidering this problem Hogether
with gimiler problems fvom other
geographic areas, we Tecommend that this
ection for the Indien Ocean proceed with-
ou} being linked, end thus made time-
dependent, with similar problems else-
where,

it is also eppropriate to mention here
the desirebility of meking the necessary
errangements o insuve comparability of
dete from aves 0 eres, Such inter=
ares cowparebility will ewable com=
perisons of the resource base and
facilitate economic=feasibllity projections,
Compavebility oen be ensured through the
uge of standard gear and techniques ory
if, es ig likely, this is not feagible,
through the inter—calibration of the
diffevent brends of gear used, Neither
of these alternatives will be costly; Fhey
probably could be covered by morm&% '
operating costs, This procedure 18
partionlerly important in the case of
trowling, since there is already a largs
body of "stenderdized" date for the
Indo=lalay regions.

Contracta and Chariers

We believe that it mey sometimes,
perhaps freguently, be advautageous o
operate projects through cantracts'W1th
appropriately specialiged institutions or
firms Tather than by recruiting & fpll
project steff. We realize that %hl?
ig alrveady done occasionelly but believe
that it might profitebly be done more
frequently., We recommend that this
posesibility be seriously considered fox
emch new Tndian Ocean project., Similarly,
we believe that it may freguently be more
officient to charter vessele than go




througn the delay and operational pro=
blems of bullding end operating vessels,
We realize, of course; that there are
advaniteges end disedventages %o both
alternatives, We recowmend thet the
possibllity of charter be geriously con=
pidered for each new Indisn Jcean project
requiving vessels,

Information Transfer

There are sppeyently many gaps oOF
breeks in the nexus of imformation trange
Por within and between cownbries in the
Indian Ocesn region end hetween cowntries
within and without the region, While the
Commigpion cen be wuseful in fecilitebing
the flow of information at some levels
and while i% might be ecasy %o meke a geneval
rocommendation conceming the enlargement
of extensgion service acitivities, we
rocognige that this is & complexr problem
not likely %o be easily on fully solved,
We do believe, however, that most of the
actions we have vecommended elsewhere in
thig report will have, as one of their
important effecks, the facilitation of
the trensfer of lnformation on matiters
eritioal to development. It is obvious
that the testing avnd demonstration of
new gear developments is & very effective
form of extenmion work. We recommend
that this be included es an integral
part of ell PAO/UNTP fishery-development
projects involving the use of vessels,
with the waderstending thet this would
be clearly distinct from fessibility-—
type Fishing triels.

Vesmela and Fyuipment

The design of vessels and eguipment
in vwee in the regionm has come about
either through pragmetic endemic develop-—
ment or the transfer of designs developed
outside the region. The result of the
sombination of these two processes has
not always produced the mosy effiocient
Tighing uwnits, taling into account locel
conditions of smen and wind and the bhe-
haviour of the fishes involved, We
recommend that the Commission arrange for a
merine avchitect to provide an imveniory
of the kinds of vessels and egvipment in
use in the region and, especially, Ho

ﬂé@n%ify potential ilmprovements im the
Llight of loorl mea; wind, and resouree
conditions.

With some few specific local ex=
oceptiong, the shipyerd facilities fow
congtruction and repair eve genexelly
insdequate throughout the Indian Ocean
region, We recommend that provision be
made for such f&@lll@l@%@ including boat
1if%s end glipways, in or adjecemt o
fishing harboura ss theme arve developed
in the region,

As in the case of ghipyerds, {ishing
harbours eve generally inadegquate. We
vecomnend that the Commission arrange for
an engineer to provide en inventory, by
cowntries, of the harbour needs and the
potential sites for expensions or
development., We algo recommend that all
FAO/UNDP f£ishery=development projects
ghould avtomatically imolude prevision
for e more detailed essessment of the
harbour reguirements, potential sites,
and approximate development costs, We
expect that cownbries would, of @@@3@@@
include consideration or I ol y
ments as pert of their general fl@h@ﬁym
development pleans., The inclusion of
fighery harbours within reguler commercial
harbours slmogt alweys resgults in un=
patisfactory conditions for the Tishing
interests, We recommend that, in
development plans, provision be 3
fishing harbours distinct from the
commercial harbours.

General Foonomic-Development
Policiesn

While it is beyond the scope of this
report to comngider in deteil the genmeral
economi c~development policies of the
Indian Oceen cowntries (but see Clement,
1971), it is sbill neceseary o toush on
them hecause of their effects on Fighery
developments. In several cowmbries the
ovarvaeloation of currensy end chronio
helanecs of payments problems lead &0
gtringent coakrole over forsiga trengasiions.
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‘Thege conditions militele ag
development of industries; such asg the
fighling induwstry, which may etill be de=
pendent upon imporis (6.8., engines,
eleoctronie equipment, epare parts, synthetic
nets, diesel fuel, etec.) or which may pro-
duce for the export market, VWhile we ave
not the group o do so and this is not

the forum in which to recommend ocurrency
devaluntion; still we may note these effects
and hope that governments as well
eware of them, Furthermore, because of
the appavent rather general lack of
appreciation of the difficulties by over—
veluation of currency on that part of the
fighing industry engnged in exporting,

we vecowmend that the Commission arrange for
(2) & tebulation of the possible mecheni

to ameliorate these difficulties (e.g.,
export Vouchers allowing econversion of
Toreign-currency earnings at free rates,
opportunity to use Torsign currency

nings for the purchase of needed ime
poris, eto,) end (b) an inventory of the

: (Eﬁ‘*@a@@@dﬁ 19713 Pecikham, 19713
Alverson, 197l Laniew, 197lg Alverson

Broadhead, 1971) for five important
items of imternationsl tredes tuns,
shrimp, crab, g vumdfiah@ end £isgh m@a1@
411 of these are in the position of con=
tinving growth in demend which will ve=
quire bringing into production additional
sources of supply. The constraints
asgociated with these fisheries ave
ned and; where they exist, the
special adven of the Indien Ocean
region are browg out. We have no
speocial recommendations r@l@ﬁ;ﬁg +0 ‘these
figheries that have not alre been made
in the earlier sections, but we do
especially call these demand studies to
the attention of all interested in these
figheries,

Government Daterprises

There ere in the region & number of
government-operated cooperatives eund
fishing enterpriges, (overnment aocoune
ting procedures ave well-kmown %o be such

(end not just in the Indian Ocesn region)
a8 to make it extremely difficuld to
judge whether these enterprises have been
succesaful in the gense thet & privetely
operated venture would be judged (i.,e.,
do earnings exceed coste?), In any case,
ginee there are & number of plawnmed
economies in the region; it would be vexry
useful Lo meke & compavetive etudy of such
enterpriges toward the end of identifying
those festures whioch tend %o make for a
guccessful eperation and those feastures
which tend to meke for an unsuccessiful
operation, We recommend that the
Commisglon avre for such & sbudy,

Buginess Hea emend

While we were impressed by the dedication
end professional competence in their own
specialities of both govermment and
buginess personnel in managerial pesitions,
we were egually 1mpr@@@@d by the lack of

D L8 » and skill and the
f&@% thﬁ$ apparently none of the traiming
pohemes taken aoccouny of these lacks, We
regard this ap one of the major problems
in fishexy developmemt and, in fact, meany
of the other problems we have identified
can, we believe, trace their origing to
thisg problem, We recommend that
governments review their educational
prograwnes end make such chenges eg may
be appropriate to meet this nmeed. It
would also be wseful to esteblish some
kind of contect between figheries and
such more sophistlcated Menagement
Institutes ap may exist in the region in
the hopes of ettracting some of the
gradugtes of such ingtitutes imto both
government end industry,

Some Poliey Proposals

There have been mede a number of poliocy
or gnideline proposels in the other
gections of thie report. A few more are
pregented here, Some of them may appear
to be 80 obvious as b0 constituie truiemsg
gtill, it seems worthwhile to state them.

We vecommend, as we have done in

-specific inmtances throughout the repord,

that use be made of existing facilities
where possible, as opposed to the con=
stitution of dupliceting or overlapping
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faecilities, Thig will heve The advantage,
just mentioned, of aveiding duplication.

I% may have the advantags of making fullewr
uge of a physical facility, such as &

ship or of inecreaging the capacity of a
phyaical facility eshore by building om it
as a npoleus, The grester use of an
ingtitution, in the sense of a group of
people, should act to strengthen it in the
COMMINLTY o

We think that, clearly, no one cowniry
will wish or be able to afford all of the
possible kinds of fishery-development
activities, Thus, choices will have to
be made, Bome of thesme will oclearly be
determined by the disiyibution of resources,
others by culitural cheracterisiics, and
8till othevrs, perhaps, by & process of
aceommodation with other countries,

Quite frequently, if not invariably,
exploratory=fishing/fighery-development
projects have as their objectivess (1) the
gonduct of exploratory fishing in the sense
of examining the economic feasibility of a
fighexry, and (2) the treining of vessel
crew=fighermen, botlto be cerried out
pimaltaneously (in the course of the same
operation), It seems quite clear,
parbiculerly in the ease of highly
sophisgticated gear, that thess two objec=
tives ave mutuvally execlusive and that o
ettempt them simulteneouvsly is to invite
feilure, I¥ economie feasgibility is to
be examined, i% should be dome in the bes}
possible circumstances (with an experienced
crew). If done otherwise, a potentially
valusble fishery may appear wrongly to be
economically infeamible, Onee the
feasibility has been established, then the
training objective can teke precedence,
(And if the fishery is not economicelly
feasible, why train fishermen?), We do
not wish to overstate the problem, of
course, and there are obviously instances
in which the explovatory Tishing cen be
interrupted for e day or two from time
40 time to allow for traiming domons
ptrations for fighermen of the arez
where the feesibility triale have been
taking place, But we do vecommend that
in further projects the distinction
between these two functions be clearly
appreciated and that they be separated
operationally. The same general comment

mey also be made ebout experimentel
fishings i.e,, it should not be confused
with expleratory Lighivg or with training,

It ig enticipeted that, as many of the
projects develop, IBRD or the regional
benks will become involved either in making
loane or providing techniesl assisgtance,
Suoh institutions showld be involved vexy
early in the development proecess, not
only so that they mey more effechively
carry oubt their work, but so thei the
Commigesion mey have the heneflit of their
gields of competence,

Mariculiture

e have not, perhaps ervoneously,
included mariculture im our proposals
{except as this possibly relates %o
NANgTOvVe BWanps as nurgery grounds of
ghrimp end £ish), im part because of mome
wcerteinty comcerning the interest of the
Commigsion in thie subject. Although
mariculbure is not specifically mentioned
in the Commission's Terms of Reference,
it clearly is not excluded, The
Commiggion, however, during the course of
ite two eesmions bhas not considered the
gubject, We recommend that the Commission
confirm its intemt to include mariculture
in the eoncept of fishery development and
$hug in the process of project identification
propoged t6 be ried out by the Techniecel
Staff, Ve assume the Commismion will wish
to extend ite cooperation with the Indo=
Pacific Figheries Coumeil %o include
mariculbture, pariiculerly with respect %o
the activities of the Cowmneil’s Working
Paxrty on the Economics of Aguaculiure which
might be made & Joint Working Party.

Figh Protein Concentrate

We bave not ineluded fish protein con=
centrate (FPC) in our proposels for a
variety of reasons. The proeessing tech=
nology is etill new and complexz, Harketing
is diffioult im view of the quality and

ckaging standerds esteblished by the
U@S@9 for vle, Desirable characterig=

¥ very widely in differsut
raris of th@ world@ Harkebts and demand
are vneertain, FPC manufacturing re-
quirves lavge, ocomtlnuing supplies of louw=
cost Taw material, as does the wanwiacturing
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of figh meal and oil, The laitter is &
well=egtablished prooess, with welle
egtablighed markets and growing demand end
would geem much the wiser eourse to take
at% the present time, The Cormission may
wigh to keep itmelf informed on the gtatus
of FPC manufacturing processes, markebs,
and demand, end we recommend that it do so,

Consamination

The previously known problem of the
acoumulation, in ereas where there is
exposure, of DDT (or chlorinated
hydrocarbons in general) in body fat is
well Imown and does not appear to be &
porious impediment 4o the wiilizetion of
marine fishes, 'The more recent alavums
over mercury in tuns end swordfigh ave,
in facty, so recent that it isg as yet
impossible to &ppm% renlistically %h@m
implications vie 1s product standavds
and demend, It seems certein that this
pm?timla@ problem will be extemsively
investigated in Japen and the U.S., if not
elgevhere, It alse seems guite likely
thet a whole new broad line of engulry will
heve been stimulated by this finding, end
reports of other comtaminants, as well as
improved wnderstending of fieh physiolegy
end mavine ecology, cem be anticipated.

Because of the obvious implicationsg in
Pishery development, the Commission mey
wigh to keep itself informed of developments
in this general avea and we recommend thed
it do 80,

Suez CGanal

The reopening of 4he Suez Canal,
whenever that may occury; will have a%
least two obvious effects on Indian Ocean
figheries, It will provide s shovrier
route to Puropean and esstern Noxth
American markets feor fishery producks amd
& more direct souvce of supplies (e.g.,
spare parts, electroniec equipment, ebe.).
At $he seme bime 1% will supply &
shorter route to Indian Ocesn fishing
grounds o veasamels from such countries,
fox example, a8 (resce and the USSR,
go that the amount of fishing by nope
Indian Ocean countries could be expected
%0 increase gppreciably., We mention
these two clasges of effects in passing,
sinee they must be teken into the
plavming process at some point, The
reopening wonld alge result in av inoressd
in the aotlivities in the Indisn Oceesn of
regeareh Vessels from gome Buropean
countries,
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CHAPTER VIIT

COSTS, FUNDING, SCHEDULING, AND PRIORITIES

The essence of this chapter is contained with which 1ndlv1dual countries support

in the lengthy tabulation which makes up
most of the chapter, In this tabulation the
recommendetions or proposals are grouped in
five categories., The proposels are ranked
by priorities (A, B, C, or D) within each
oavegory; the categories themselves are not
erdered by priority. Also shown are the
year in which the project should begin, its
duration, cost, number of vessels involved,
possible sources of support, explanatory
comments, and s reference to the pags on
which the recommendation is discussed in
the Teport.

All of this is ressonably straight—
forward except the assignment of priority.
I+ is not possible to make s meaningful
priority assignment without kmowing what
funds are aveilable, since the signifiocance
avtached to different proposels will vary
aceording to whether the funds aveilable
are X, 10X or 100X, PFurthermore, with
respect to country proposels, there will
obviously be soeme variation in the vigour

the pr@p@salsg go that a progect of Tirst
priority may not be vigourously promoted
while one of sesond or third priority is.
There may be & tendency to support
inexpengive projecis before expensive ones
or easy projects before difficult ones,
vegardless of priority, and so on,

Some staetisties on existing projecis
in the region may provide useful terms
of reference in which to cousider the
proposals, There are presently nine
projects whose total costs are $17,307,237.
Individusl project costs range from
$656,900 t0 $3,047,778, with an average of
$1,923,0265 the UNDP eontrlbutlons range
from @360 600 %o $1,898,700, with an
average @f $1,062,844, The durations range
from two o five yearaﬂ with an average of
4.2 years, The proposed east coast of
India project will heve a totel cost of
about $3,500,000, & UNDP contribution of
$2,400,000, and a duration of six years.

The tabulation followss
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BEGIN NUMBER
PROJECT PRIORITY IN DURATION GOST oF
YEAR VESSELS
Invegtment Projects
1o Trawl fishery feasibility, A i 3 months § 8,500 -
Gulf beiween Iran and Arsbian
Peninsulea
2. Trawl fishery feasibility,
NE Arabian Ses A 9 3 months § 8,500 -
3. Skipjack tuna fishery feasa-
bility, Indian Oceen A i 6 months § 18,000 =
4, Small=boat tuna longline
fishery feasibility, Indian
Ocean A 1 3 months § 8,500 =
5. Small=boat tuna longline
fishery trials, Indian Ocean B 2 2 years $§ 270,000 i

$ 313,500

Pre-investment Fisheryv=Development
Surveys '

1s Pelagie Tish-assessment sur=
vey, N{ Arabian Sea A i 1 year $ 430,000 (1)

2. Demerpal fish-assessment
survey, Gulf between Iran and

Arabian Peninsuls A q 2 years 320,000 (2)

ST

3. Demersal fishery development ;
introduction of trawling,
Indonesis B 2 3 years

&F

470,000 (1)

4. Pelagioc fishery development
introduction of purse-seining
with light, Indonesis B 2 2 years

o

505,000 1

5. Shrimp, lobster, and demersal
fish-assessment survey, Bast

Africa G 2 2 years 260,000 (2)

3

6. Exploratory fishing-fishery
development survey, Burma G 3 ) years

$

895,000 1

7. Resource=assessment informae
tion from fish eggs and
larvae D 1 5 years




67

POSSIBLE SOURCE PAGE
OF SUPPORT COMMENTS REFERENCE
IBRD, UNDP, bilateral,
gountzy 49
1IBRD, Asian DB, UNDP,
bilateral, country 49
IBRD, Asian DB, UNDP,
bilateral 51
IBRD, African DB, UNDP,
bilateral 47
IBRD, African DB; Asian DB,
UNDP, bilateral, country a7
Number of vessels shown in parentheses indicates
vessel costs are not included in cost figures; in
this case it is assumed that vessel will be pro=-
UNDP, bilateral vided under a bilateral programme. 49
Plus country contributions of two vessels, local
crew, operating eosts, counierpart staff; local
UNDP, bilateral facilities 49
Plus couniry contribution of vessel, local crew,
UNDP, bilateral operating cosis, local facilities. 50
Plus country eontributions of operating costs,
counterpart staff, local facilities (could be
UNDP, bilateral combined administratively with preceding project) . 50
Plus country contributions of two vessels, local
UNDP, bilateral facilities, 46
Plus country contribution of operating costs,
UNDP, bilateral local erew, counterpart staff, local facilities. 49

UNDP, bilateral

Most costs can be borne by existing projects and
institutions,

58
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BEGIN NUMBER
PROJECT PRIORITY IN DURATION COST OF
YEAR VESSELS
IITI. TFeasibility and other studies
1. Feasibility of marketing
Red Sea demersal fishes A 1 3 months § 8,500 =
2. Joint=venture review and
drafting of agreement and
law A 1 1 year $ 28,000 -
3. Shrimp fisheries review
for management guidelines A 1 6 months § 16,000 -
4. Currency-valuation problems
review A 1 3 monthe § 8,500 -
5. Increased value of tuna
figheries, Fast Africa B ( 12 months = =
6. Oil=sardine stock identity,
Arabian Sea B 1 3 months § 8,500
T. Chub mackerel stock identity,
eastern Bay of Bengal B 1 3 months § 8,500 -
8, TFunction and form of Regional
Fishery Development Agency C 2 6 months § 16,000 -
9. Vessel and equipment improve=
ments c 2 2 years $ 56,000 -
10, Inventory of harbour needs
and sites c 2 2 years $ 56,000 -
11. Government cooperatives and
enterprises c 3 1 year $ 28,000 =
12, Importance of mangrove swamps
to shrimp and fish production D 3 3 months § 8,500 -
13. Coral=area fish production,
harvesting, and management D 3 3 months § 8,500 -

& |

251,000




POSSIBLE SOURCE PAGE

OF SUPPORT COMMENTS REFERENCE

UNDP, IBRD, African DB,

bilateral 48

UNDP, IBRD, African DB,

Asian DB, bilateral 45

UNDP, IBRD, African DB,

Asian DB, bhilateral 51

UNDP, IBRD, African DB,

Asian DB, bilateral 60
Aetivity would be carried out by countries and
presumably smell costs would be borne by them 47

UNDP, bilateral 48

UNDP, bilateral 50

UNDP, bilateral 45

UNDP, IBRD, Afriecan DB,

Asian DB, bilateral 60

UNDP, IBRD, African DB,

Asian DB, bilateral 60

UNDP, IBRD, African DB,

Asian DB, bilateral 61

UNDP, bilateral 58

UNDP, bilateral 58
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BEGIN NUMBER
PROJECT PRIORITY in DURATION COST or
YEAR VESSELS
IV, Institutional end menagement

arrangement s
1, Commission Technical Staff A 1 5 years $1,070,000 -
2. Regional statistical centre A 1 5 years $ 275,000 -
3, Fisheries Joint Venture

Advisory Board A q 5 years o =
4. Coordination Gulf of Aden

activities B 1 5 years = =
5. Coordination B. Arabian Sea

activities B 1 5 years - -
6. Storage=retrieval project

resource information B 1 5 years - -
T. Heeting on Management

Shrimp Fisheries, Gulf

between Iran and Arabian

Peninsuls G 2 1 week - =
8. Information on shrimp trawls ¢ 9 1 week =

$1,345,000
Ve Conference and training

1. HManagement fellowships end

seminars A 1 5 years § 100,000 -
2. On=the=job training A 1 5 years = wa
3, Conference on Product

Aceceptability and Marketing A 2 1 week § 30,000 =

‘$ 130,000

$4,969,500
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POSSIBLE SOURCE.

PAGE
OF SUPPORT COMMENTS REFERENCE
UWDP Presumably wost of the feasibility studies, ete.
would be arranged by the Technical Staffs if
funds for these are ineluded here the total
should be increased by $374,500 40
UNDP, bilateral 43
- Small costs presumably will be borxne by partie=
cipating organizations 45
= Small costs can be borne by organizations
involved 48
o Small eoste can be borne by organizations
involved 49
= Small costs can be borne by organizaiions
involved, ineluding regional statistical 59
centre
= If arranged through Commission, FAO would
provide meeting costs 53
- Small eosts can be boxrne by Technicel Staff 51
UNDP, bilateral 57
- Costs to be ineluded in project proposals 57

UNDP, IBRD, Africen DB,
Asian DB, bilateral



T2

will serve as an outline of activities thirough
call attention to the Commigsicn’s Execwtive Commi
April 1971 in Rome), the Meeting of Pro
1971 in Reme), and ¢he deadline (Janw
be considered at the June 1972 session of the Y

4 = 29 Jas v 1971
%le for Pishery Development im the Indi

10 = 12 Hareh 1971

Review of &
Committes,

group, the Economie Advigory

10 = 17 March 1971

Review of t Plen by FAO edvieory group, the Advieory Committee
for Harine Remsuree Research,

15 = 19 Merch 1971

‘Review draft Plen om basis of comments estions veceived,

nuary = 26 Harch 1971

Prepere (adm@ print) comeultents® mp@ms Lo G@miaiw Bxesutive
Committee Hesting to meet 5 Apwril 1971 mai

31 Maveh = 6 April 1971

International Indien Ocean m%ﬁi@n
Indien Oceen fisheries by Mar:

osiun in Kiely paper en

15 = 21 Apwxil 1971

FAO edvisory grouwp, the Committee om Fisheries meets, progress
weport on Indien Ocean Programme
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22 = 24 April 1971

Joint meeting of the Commisslion's Committee on Hansgement of
Indian Oceen end the Indo-Pacific Fisheries Council's
Committee on Tuna in the Indo-Pecific Region.

26 = 30 Apzil 1971

First meeting of the Indian Oe Fishery Commission's
Brecutive Committee; presemtation of the "Plan for Fisbery
Development in the Indian Oceen® and beckground pepers o
the Commigsion through the Executive Committee,

Hay 1971
Transmit Plan to Commission Member COovernments, other interested
Governments, UNDP, IBRD, end Regional
Hay = July 1971

Visite to economically developed counbtries imterested im the Plen
by the Programme Leader,

June = December 1971
Preparation of country proposgals to UNDP,

8 = 10 September 1971

Heeting of Programme Consuliants from economically developed
countries to discuss Plen end what vrole each country might
play in i%s implementation.

Octeber = November 1971
Visits o Indien Ocean countries by the Programe lLeadexr,

January 1972

Deadline for submigsion of cowntry propesals 4o TNDP for
congideretion et June 1972 meeting of Governing Cowneil,
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CHAPTER X
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The meader will lmeow that 1t has been
negegsary for us 4o depend on and perhaps
in meny cases to impose on, & large
nunbar of people in order o be able Ho
complete this report. The reader, as
well as those to whom we are imdebted, will
also reelize that it is impossible for us
%0 ackneowledge all of these obligations
individuelly. We do, however, bake '
pleasure in belng able to acknowledge the
following.

The people contacted in government
and induetry in the Indien Ocean countries
were extremely generous with their time and
knowledge o those of us writers who
travelled in the region, as well as to
those Programme consultants who alse
travelled in the region and whose raeports
follow in this serles. Their help was
literally indispensable and the information

Roy T. Jackaon

HoCGo Winsom

8

Vo
M. Bulve

dohe SHorer

H. Watzingex

The report was reviewed by twe FAO
advisory groupss The Advisory Committee
on Marine Resocurce Research, which is an
advisory group to both FAO and UNESCO, end
the Economics Advisory Committee, an
advisory group to the Division of Fishexy
Beonomics end Institutions. The meetings
of these two groups came at a time when

NTS

they impaxbed was illuminating. The
assistance of the UN Reslident Represen=
tatives, and thelr colleagues, and the

PAO Senior Agricultural Advisor were
squally invaluable for thelr fuands of
lnowledge and insights which they

gladly shared, not o mention the myried
of more mundane metters such as loocal
transportation, hotel accommodations, e%c.,
which they arranged.

This report has been widely reviewed
in drafé, with resulting suggestions
leading not only %o improved olazxity of
expression tut also to improved clarity
of thought. Detalled reviews were
recgeived in wrlting, with also an
opportunity o discuss them, from a
number of people (and their colleesgues)
in the FAO Department of Fisherles,
includings

Assistant Direcstor=CGeneral

Director for Operations,
Office of AD-G

Technical Officex,
0ffice of AD=G

Director; Fishery Resources
Division

Director,; Flshery BEoonomiocs
and Institutions Division

Directory; Fishery Industries
Division

this report was s%ill in draft and 1%
was, fortunately, posslible to inelude
the reviews inm their already full agendas.

The report was also reviewed in
oconsidersble detail by a msmall group,
gonvened especially for that purpese,
consisting ofs
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WolPo é@pl@y@fﬁl

A. Morgan

Lelodo 8Silve

In addition to his PAO/UNDP experiences
in Perxu end Korea, Appleyaxrd was formerly

aging Diveotor of the Inteinstional
Division of Ross Group Lbd. Morgen has
hed fishing experiences as well as &
substantiel number of yeers in biletexral
eld programme in Kores (primarily),
Pekistan, and elsewhere., Silve has a
formal background in economics and
progressively responsible experience
in government. This group, perhaps morse
than eny of the othexr groups or individuals,
had edequate time to go over the xeport
in great detall and their highly competent
and incisive comments were of greatl
esaigtance.

The cost estimates wexe kindly supplied

Project Director

Proyeobo UNDP/FAD 449 Pern
Apavtedo 97 Mireflores
Limg

Poru

Angel Flores 108 P78
Mazatlan

Sinaloa

Yexico

General Managex

Ceylon Fishexries Corporation
Columbo

Ceylon

by HN. Kejime, Senior Offlcer, Preject
Operations, to whom we ave indebted.

Finelly, we wish %o thanlk
Kellogg Smith who hes served as editor
and, 1f you will, production menager
by overseeing manuscript typing, meking
sure that illustrations were prepared
&t the appropriete times, seeing thal
manuseripie got to the printer on
schedule, etc., all %o the end of meeting
e mailing deadline in edvence of the
Commissions Executive Committes
Meeting, 26=30 April 1971, He did
this, not only for this document, but
for the 21 which fellow it in this
peries and which ocoustitute the documens
tation for the Executive Committes
Meoting.
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