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1. INTRODUCTION
(1) Background

Under the new Aquine adwinistration, the Philippine government has
framed 4 new national socio-economic development strategy, which has given
rise to the medium-term Philippine Development Plan for the 1987-1992
period. In line with this policy, the Department of Agriculture -
Philippine Fisheries Development Authority (DA-PFDA) is moving forward to
implement on a nationwide scals, the Natlional Fish Marketing
Infrastructure Program (NFMIP), as part of the national fishery
development plan, The PFDA NFMIP is composed of three sub-programs:
Fighing Ports, the Fish Transport System (FTS), and the Ice Plant and Cold
Storage Network System (IPCS). Of these programs, there has been steady
progress mainly in the establishment of the commercial fisheries ports to
accommodate large fishing vessels. These include the fishing poris at
Navotas, Iloilo (which has recently become operational), and Zamboanga

(which is presently under construction).

On the other hand, it is evident that the establishment of a fish
product distribution infrastructure appropriate for municipal fisheries
including small-scale fishermen and aguaculture, is falling behind. These
three programs are primarily aimed at improving the fish distribution
conditions of small-gcale fisherles and the aquaculture industry, as well
as ralsing the income of fishermen. In addition, the realization of these
programs will also promote exports and ameliorate the gap between domestic
supply and demand of fish products. For these reasons, the unified

implementation of these three programs has become a pressing issue.

In response to the demands of the times, construction of municipal
fishing porta (MFP) is under way throughout the country, with a part of
these facilities already in the operational stage. Moreover, through the
financing of OECF (Overseas Economic Cooperation Fund), design of IPCS has
begun, and the third program, the implementation of FTS, is now urgently
needed. The objective of the implementation of ¥FIS is to establish an
integral foundation for distribution, transportation and proecessing of
fish products from their production to consumption, extending even to

their oxport. FIS, with its unified implementation of the aforementioned



MFP and IPCS, can contribute to the development of municipal fishing and

the agquaculturse industry.

Based upon these circumstances, the Philippine government'requaated
the Japanese gowernment to provide technical assistance in conducting a .
study of the M/P and F/S in the development of FTS, in order. to. egstablish.
PTS through a project linked with MFP and IPGS, JICA (Japan International
Cooperation Agency) and PFDA signed the I/A (Implementlng Arrangement) to
implement this study in February 1988, The study coumenced in March 1988,
and the local survey covering the Philippines was completed in December.
The draft final veport was written and submitted %o DA-PFDA in May 1989
and the final report was completed in August 1989.

(2) Objectives of the Survey

Thé present survey covers the entire Philippines, with its prineipal
objective being to draw up a basic plan in order to improve methods of
handling fish products at each and every stage of thelr distrivution,
trangportation and processing. Another objective of this survey is to
draw up a M/P for development of FTS.for various representative model
regions solected according to this basic concept. TFurther, this sﬁrvey is
to present a proposal for facility improvement concerning theisaid M/P for
regional FTS, stﬁdy the technical and economical feasibility thereof, and

to present suggestions for operation of the facilities.
{3} Method of the Survey
The survey was conducted in twb perlods, teking seasonal variation of
the production of fish products into consideratlion, as shown in the
attached work flow chart in Fig. 1.
1} The First Survey
a., Drew up an estimate of the supply and deﬁahd of fish pfoducts _
covering all of the Philippines, and created the basic plan for the

egtablishment and development of PIS,

b. Gonducted an interview survey in the zones and prototype sites which



2)

- were to be the mﬁdel'arsas, defining the present conditlion of F¥FTS

from unloading sites to the final consumption area durihg the peak
fishing season.  The principal items surveyed were as follows:
proﬁuction of fish products; consumpbion of figh products; the
distribution, transportation, and processing systemsg of fish
producte; the distribution, transportation, and processing
facilities of fish products; and the quality of fish products.

Model areas referred to herein are the fbllowing four zones and one
prototype site seolected from among 11 zones and 52 prototype sites,
all of which are listed in JICA's M/P for IPCS which are in

particular need of development of distribution facilities for fish

products:

Zone 1: the provinces of Zambales, Bataan, Pampanga, and Bulacan,
located in the central Luzon region to the north of Manila

Bay, which are areas with a surplus of fish products.

-Zone 2:. the province of Caparines Norte, located in the northern

part of the Bicol region, which is an area with a surplus

of fish products.

Zone  3: the northern part of Panay island, located in the West
Visﬁyas region, which is an area with a surplus of fish

products.

Zone 6: an area with a surplus of fish products, located in the

province of South Cotabato, in the south Mindanao region.

Prototype Site 8: Pasacao, located in the province of Camarines Sur,

in the northern part of the Bicol region, which is the
municipality that has the largest catch of all the
prototype sites in the Philippines.

.The Second Survey

a. Conducted an interview survey in the zones and the prototype sites

which were to.be the model areas, defining the present condition of



sites to the final consumption.areafduring the

In addition to the items surveyed in-the
' precondi tiona

FIS from unloading

lean fishing season: . .
rirst survey, the principal items surveysd here were

for designf/cost calculation and the organizational systems.

b, Drew up M/P for FIS for each model area.

Studied the technical and economical feasibility of FIS for each

model area.

d. Submitted recommendations concerning the operations system for FT3.

{(4) Outline of the report

The reports on the "Feasibility Study on Fish_Transpoft Syétem" are
comprised of three volumes including the sunmary repdrt;',Volume 1 deals
with the basic policy for the development of fish transport system (FTS). .
Volume II ineludes the regional master plan and the feasibility étudy'bn a
FIS in the selected four zones and one_proﬁotype site, where FTS models
will be introduced as pioneer projects in the Philippines. 'In volume I,
present general conditions of the fisheries sector are analyzed. - The
existing conditions of FTS are assessed and the future demand and supply
of fish are projected. Based on this assessment and the projected volume
of fish demand and supply, a basie plan has been formulated in order to’
show the policy and strategies for the development of FIS. '

The priority areas of the FTS development are the 4 zones and 1
prototype sites Zone 1 loecated in the Central Luzon'Region alohg Manila
Bay; Zone 2 in the Camarines Norte province of the Bicol Region; Zone 3 in
the northern part of Panay Island; Zone 6 in the South Cobabato province
of the southern part of Mindanao Island, and the prototype site Pasacao in

the Camarinea Sur province in the Bicol Region.

In volume II, based on ihe detailed survey and analysis of the fish
marketing and transport system, the regional master pl&n,for FTS by zones
and a prototype site was formulated and has taken the regional
characteristics of the fisheries sector into consideration.. The layout

plan of FIS was formulated and evaluated from the viewpoints of its



contribution to ﬁhe national economy and financial viability in its
managemeht.: The last two chaplers are the master action plan including
the establishment of the new organization and management of FIS after
completidn of the construction, and conclusions and recommendations for -

projec’t'implementation°



Review of M/P of JICA IPCS o

. Role of FIS on fisheries development

s Apalysis of the present condition of
fish demand and supply

+ Projection of fish demand and supply

i

Collection & Review. of Data
« pata on fish distribution

+ Data on fish trade/marketing & tiransport,‘J

1A

Field Survey 1

P
123
@
| o
e
T
[= X
]
2o
=
Lol -
ol B
jous)
g%
w %]
=
—
[43]
173
<
= g
P
&
-
=
bl
o
5
=
b
s
o,
o
d
]
-4
£
-
5
b
& i
=2 8
— -
(%]
o
)
w Pl
< | &
il B
[« o
i
4
1.
(s
=

Assessment, of existing FIS
« Route of fish transport
- Method of fish handling and transport
+ Fish distribution patiern
» Basic structure of the existing
fish trade/marketing and pricing
s Facilities of FIS and others

J[ !

Formulation of Basic plan

. Collection of additional data ¥

Preparation of Questionnaire
for Field Survey 2

er\~% Interim report

Field survey 2

» Fish production

» Fish consumption

- Fish trade/marketing and transport system

+ FIS facilities

« Related infrastructure

- Physical condition for designing and
cost eatimation

» Tnatitution and organization

[ ) —

Progress report

r

Forpulation of the Regional M/P
{Zone 1,2,3,6 and prototype 8)-

L

Feasibiliky atudy
+ Technical,financial and economic viability

T

" :
Recommendation
- Appropriate structure and function of -

the operating body

]
J _

Draft final report

Comment from Gog}

FiG. 1 WORK FLOWCHART OF THE STUDY

_ Final reportl




RESENT CONDITIONS OF FISHERY SECTOR
D THE NATIONAL PROGRAM : " =~







2. PRESENT CONDITIONS OF FISHERY SECTOR AND THE NATIONAL PROGRAM
2.1 Present Condition and issues of Fisheries Industry

The document of the Internstional Bank for Heconstruction and
Developuent (IBRD) reports the GNP of Philippines in 1986 to be US$30,110
million and its national per capita income as US$570. According to
"Feonomic and Social Indicators 1986" by NEDA, the country's economic
growth rate declined yearly during the first half of the 1980's, a period
which saw political and economic chaos, especially in 1984 and 1985, when
minus growth was recorded. Sinece then the country's economy has
experienced an upward tendency with improvement in political stability and

is expected to achieve an annual growth rate of over 6% in 1988.

The contribution of the fishing industry to the total GDP, which is
approximately 5%, showed relatively steady growth from 1980 to 1985.

As the total yield of fish products in the Philippines ranks 12th in
the world as of 1986, this country holds an important position as a
fighing industry country in the international community. The volume of
consumption of fish products per capita is also large: 33.2 kg as of 1986,
which makes the Philippines one of the largest fish product consumer

nation in Asia after Japan.

Production of marine products 1s concentrated in the central and
southern part of the country, and consumption is concentrated in the
northern part centering around Metro Manila. Furthermore, because the
country consists of many islands, efforts to promote the distribution of
fish products at nationwide levels encounter numerous difficulties in all
aspects of collection, distribution, processing, and transport of fish.
Therefore, development of the FTS covering sll stages of transportation,
from fishing and production to the final consumer as well as export is
urgently required. With completion of the FIS, efficient and effective

distribution of fish on s nationwide scale will become possible.

The Philippines, once an importing country of fishery products, has

tranaformed itself into sn exporting country and remains so to this day.



However due Lo various reasous including the price of its fish, which 1s
higher than those of other Southeast Agian nations, and the quality of - its
fish products which are below international 1evels, axports are presently
not showing a satisfactory growth, Economization of the costs of fish
production ‘and distribution and quality control. are important tasks-needed'
%o promote export of fishery'products. ' o

Accordlng to documents by BFkR, the yleld of fish. products in- 1986 ,'
was 2,089,000 tons, of whish municlpal fisheries operating principally
along the coasgts holds the largest portion with %, 072 000 tons, followed
by commercial fisheries with 546,000 tons, and by aquaculture with 471 000

tons.

TABLE 1 FISH PRODUCTION BY SECTOR IN THE PHiL!PPiNES {1977-1986)

bnit: 1060 tons

Commerecial - Munieipal [ - " Agquaculiure Total
Yoar _ Sub-total {(Marine) (Inland) ' :
1977 518 827 71 116 16 1,50
1978 506 858 687 M 21% jt:gsg '
1979 501 1839 636 20/, 241 15581
1980 488 895 64T 247 289 . 1,672
1981 495 939 710 229 340 - 1,713
1982 526 - 978 - 708 270 392 © 1,897
1983 519 1,146 77 375 L5 - 2,110
1984 513 1,089 790 299 48 2,080 °
1985 o5tz 1,045 ' 785 . 260 485 2,052
1986 546 1,072 807 265 Mo 2,039

Source: Fisheries Statistics 1981-1986, BFAR



" TABLE 2 FISH PRODUCTION OF MAJOR MARINE FISH BY FISHERIES SECTOR
IN THE PHILIPPINES {1986)

Units tomns

English Name Commercial Muni.cipal Total

1. Roundscad 151,298 244557 . 175,855
2. Anchovies 30,709 68,978 99,687
3. TFrigate Tuna 444196 43,029 87,225
4. BSkipjack 51,778 . 25,253 77,031
5, “Sardines - : 28,272 45,031 73,303
6. Slipmouth - 27,835 37,580 65,415
7. Yellowfin/Bigeye Tuna 16,758 42,752 . 59,510
‘8. Threadfin Bream 11,088 35,188 46,276
9, Fastern Little Tuna 20,348 - 22,097 L2 445
10. Indian Mackerel . 20,791 18,151 38,942
11. " Bigeye Scad - 14,315 20,092 34,407
12. Grouper 1,435 27,408 28,843
13. Round Herring 9,667 18,349 o 28,016
14. Squid o 10,254 16,378 26,632
15. TIndo-Pacific Mackerel 12,663 13,87 26,534
16. Cavalle 7,406 17,574 24,980
17. Goatfish 9,799 14,556 244355
18. Snapper - 2,022 19,869 21,891
'19. .White Shrimp 5,878 14,770 20,648
20, Spanish Mackerel 1,111 14,039 15,150
21. Others 68,607 267,753 336,360
TOTAL 546,230 807,275 14353,505

Source' Fisheries Statistics 1981-1986, BFAR

”Theireeuit.of oxcossive fishing, including illegal fishing, in the
coaetal areas 1is beginﬁing to show up as resource depletion problems in
some regione. ACtuelly, yields fron municipal fisheries show a slowdown
or in some areas, even a dimlniehing tendency. What is important
henceforth in developing the fisheries industry is promoting the
aquaculture and developing the resources in the 200-mile fishing zZone by
commercial fieheriee, as ‘well as managing the coastal resources.
Acoording_to the NCSO - Census in 1980, the number of fishermen in marine
'fisheries.eeoﬁor was approximately 582,000 in municipal fisheries and
43, 000 in commerclal flsheries. Thue, protecting artisanal fishermen -
participating in municipal fisheries and increasing thelr income is an
_important problem, eepeclally in view of one of the national targets:

establighment of social equity.



2.2 National Fisheries Development Program and the Position ©

T FT5

According to "Fisheries Development and Conservation Flan, 1987-1992"

made by BFAR in order to ve-evaluate the Medium-Term Five-Year Development

Progr

aw, the basic principles for the development of fisharles in the

Philippines are as follows:

(1) Objectives

1)

2)

3)

5)

6)

(2)

To increase the income of fishermen

To maintaln supply of fish products as food

To promote equity in the access to resources

To promote effective utilization of fish products

To enhance earning of foreign cﬁrrency through export expansioh

To maintain long-tern sustainable yields and economic benefits from
fishéry resources ﬁhrough proper management, development and
conservation of fisheries resources

Strategy of Fishery Development

It is desirable that the fisheries industry be promoted principally

by private organizations, with the government taking a supportive role.

The following concrete measures shall be taken:

1)

2)

3)

To advise on technology transfer to be adopted by government

extension officers

To conduct résource assessment and resource conservation and

enhancement

To supply fish production materials at reasonable prices through
free competition ' '



4):To;givalaccess t0 credit with reasonable interecat rates
5} To glve access to export markets
6) To.givéfihcentivas nesded to booat industrial development

7) To remove unnecegsary and burdensome incentives such as sales btaxes

Zand.impoft,duties

:-8) To strengthan and congolidate. institutions concerned with the.
: pollcy, planning: ‘and management for fishery development and control

of fisheries resources

9).T0'cféﬁte gn environment conducive to investment by restoring peace

and order in the countryside.
(3) Role of Frs

- In 1981, _the Fisheries Industry Development Council of the Philippine
':Government (FIDC) made Integrated Fishery Development Program (IFDP) as a
' 1ong-term project for the promotlon of the fisheries industry for the
period from 1981 to 1990. The fundamental idea of this- plan ig still
"being followed by the present government. The plan defines FIS's role as

shown below,
1} Objectives

.i),Tp stabilize seagonal and regional supply of fish products
'ii):To improve.the-efficiency of marketing channels
111) To reduce post-harvest losaes

iv) To upgrade prodiuct quality

v) To strengthen marketability for export

2} Development Strategieé
i) To develop fish product collection centers in areas with a surplus

of-fiﬁh_prédﬁcta,'to develop distribution centers in fish

'consumption_areasIand_in areas with a shorlage of fish products

_'11_



ii)

iii)

iv)

v).

vi)

vii)

To develop & fish trangport network in areas whera fish: transport is

a major problem for fishermen in promoting fish production.
To develop facilities for trangport, handlihg,'étoraéé'andf
processing fish in order to itprove quality, facilitate fish -

transport, and thus increase their market value

To develop an 1nformat10n distribution network and- to offer

'information in order to raise awareness about flSh transport and

rarketing within the private ssctor. Further, to help promote the

improvement of the fish transport system and the development of new

flshery products

To simplify the complicated flSh transport gystem by strengthening
the retatlers' union and promoting direct trade:between the :fish

producers and the retailers at the wholesale markets
To promote the development of new products aimed at an'unekplbited
sxport market, in anticlpaﬁion of an oversupply of fish products

domestlcally

To develop systems and the framevork to carry out these. plaﬁs in.

- both governmental and private sectors.

— 12—
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3, ASSESSMENT OF EXISTING FTS

3.1 General Conditions of the Existing FTS .

Regional gaps in fish demand/supply are considerable. It is
important to control such regional gaps which indicate a shortage of fish
supply in the north and a surplus in the ceniral/southern part of this

country.

The marketing area of fish products is divided by fish species into
two categories. The first category is the marketing area which meets the
demands of the local and neighboring regions. The second category meets
the demands of the domestic market in Metreo Manila and the export market.
The characteristics of distribution according to fish group are shown in
Table 3.1. Fish group A is suited for processing and group B contains
popular/cheaper kinds of fish mainly distributed to local and neighboring
fish markets with the exception of the fish production zone located near
Metro Manila. Fish group C is high priced marine fish. Fish group D is
tuna. Fish group E is prawn and fish group F is milkfish. They are
distributed to distant marketing areas. Distribution depends not only on
the preference of consumers but also on cost and capacity of fish
transport and marketing., FTS should be established according to
transport/marketing characteristics of the region and by fish grouping. A
regional FTS based on fish grouping is recommended because ths
contribution of fish traders and processors is different according to the
region and the fish group. It is absolutely essential to consider the
fishermen, fish brokers, trangporters, and processors who will be involved

in the FTS.

Fish surplus areas, with the exception of a few limited areas, are
located in regions with undeveloped physical infrastructure such as roads,
communication facilities, and electricity. This factor is important in

the selection and establishment of FTS sites.

FTS is expected to review the existing fish quality control system to
- promote fish export, to set up a suitable communication and information
system to complete effective fish collection, and to establish FTS3

technology transfer as a sub-gystem.



The results of an interV1ew survoy conducted on fishermen, traders

engaged in dlstrlbution, and consumers which reflect the present condition

of the FTS in the Philippines, is outlined as follows.

3.2 Domestic Consumption of Fish Products

Seasonal fluctuations and regional differences in per capita fish
consunption is considerable, and there is a strong tendency for livestock,

including chicken, to be consumed as & subsbitute when marine products are

in short supply.

Fish products are principally consumed in the form of fresh fish,
with processed fish functioning as a regulating balance between the
seasonal and regional supply and demand of fresh fish. Anchovy and acetes
are fish which are often used in processed fish. A large amount of fish
which constitute the greatest share of the catch in a fish producing . zone,
goes through simple processing and is consumed locally. Therefdre, fish
which is not sold as fresh fish at the market is also consumed, with
practically no waste. The amount of fromen fish consumed is close to nil

even in Metro Manila where consumers do not prefer frozen fish at all.

Although the freshness and sanitation tests conducted by this survey
have proven that the quality of marine prodﬁqts falls ghort of desirable
levels, consumers in general do not seem to see this as much of a problem.
This is because of the method of proceasing and cooking figh, Fresh fish
is thoroughly cooked and processed fish is strongly gsalted, so human
health is not endangered. However, a survey on the actual conditiéns_of
consumption by income brackets shows a correlation between purchase prices
and income levels. Expensive fish tend to be Eought by those with high
incomes. Therefore, there seems 1o be a general,tendency that high
quality fish is purchased by those in the high-income brackets at high
prices, and low quality fish by those in the low-income brackets at:low-
pricés. It can be seen that each income bracket level éonsUmes fish |
within a range of prices affordable for that level. Quality correapon&s
to price, Thus consumer dissatisfaction with quality has not been a

problen.



~-However, with the lmprovement of income, quality levels demanded by
consumers will also rise. Pressure will be brought to bear on the

improvement of quality con%rol technology of fish.products.

Although in the long term, the improvement of quality'control gystens
is desirébie, tha presanﬁ.role of the FIS project is how to effectively
collect and transport adequate fish products, without dropping the level
of quality or increasing the price, from areas where there is a surplus of
fish products to areas with a large shortage of fish products, such as the

Metro Manila area, other metropolitan areas, and inland regions.

Improvement in fish quality is important in rising consumer demand
and health sanitation,  However, if improvement in quality creates a rise
in fish price which will affect the consumer in the lower-income brackets,
it would be defeating the original purpose of the FIS development and
therefore it is not desirable. With these factors in mind, improvement in

quality must be undertaken with extreme care.

3.3 Quality of Fish Products

3.3.1 Results of Ereshness Test of Fish Products

Most of the fish products unloaded at MFP area are already in the
stage of mollification, having passed rigor mortis. Deterioration .in
freshness is particularly conspicuous when it takes a long period of time
to transport fish products from the fishing ground to the MFP. Body
surface temperature of the fish is rather high: the average body surface
temperature in the four zones investigated was 24.6°C, only 5% lower than
the atmospheric témparatureu K value was 187 for the MFP averags. The
average value at the public markets was 30%, 33% at the public market in
the Metro Manila area, and an average of 26-28% for the public markets in
the mones. These figures indicate that deterioration in freshness 1s
obvious at the local distribution stage after unloading at the transport
stage from the site to Manila. These results indicale that the most
important factor in maintaining freshness is to keep the fish at lower

tenperatures.:



Extreme differences in the freshness of yellowfin tuna which is an
important export merine product, can be found: in “tuna caught between the
weat coasts of Luzon Island and General Santos in southern Mindanao. Off
Masinloe on the west coast of Luzon Island, fish is caught by small bunker
boats with small cargo capacities. The use of ice and -the processing of
fish on the boat 1s insufficient and chilling fish after the catch is
impossible. Deterioration such as discoloration can be observed {internal
body temparature of tuna caught ‘at Mesinloc is remarkably high, averaging
28.30°C)., TFor this reason, fish that are on the narket for domestic

consunption at low prices, are not suitable for export.

‘General Santos located in the southern part of ¥Windanao Island is the
1argest tuna producing center in the Phlllpplnes. Fishing vessels there
are relabively large, containing ample space for ice storage of their
catches. Since sufficient ice is used, the inner body temperature of the
tuna is 1 — 13°C, and it is considerably lower than that of Masinloc. As
on-board processing of fish, such as rewoval of guis, ete,, is also
performed, they are able to maintain a relatively good level of freshness.
Among the yellowfin tuna caught in the area, those containing a large
amount of fat with meat of good color and freshness are exported to Japan
for Ysaghimi'. In order to prevent discoloration of the tuna, it is
esgential to remove the guts, blood and gills and perform rapid icing

immediately after the catch.

3.3.2 Results of Storage Test of Fish Products

(1) Results of Preservation Test on Eish Products

Methods of preservation, tranaport and processing were carefully
deliberated, taking characteristics of each kind of the fish into
congideration after studying the change in freshness of fish at three
stages of temperature, i,e. storage in ice, refrigeration (approx. 7 =

10°C), and Toor tempsrature,

According to the results of this test, if the inner body temperature
of the fish is lowered from the present 23°C to 10°C, the period of -
storage could be lengthened by five times and should the temperaturs be-
paintained at 5°C, it could be lengthened by eight times. Theréfore, with



development of a system to control the body temperature of the fish, long
distance transport of fish products becomes possible, resulting in the
expanaion:of the market area., However, as marketability and profitability
vary according to the kind of fish, it will be necesgsary to study whether

the additional cost due to temperature conirol can be absorbed or not.

The measures for maintaining the freshness of fish and its
characteristics are given below based on the the results of the

preservation test.

.Though large differences in the rate of putrefaction and
deterioration in freshness among various kinds of fish were observed at
low temperatﬁres,.differences between the fish were not so noticeable at
‘the high temperature of 23°C. Low-temperature treatment is highly
effective with fish whose deterioration or putrefaction largely slows down
with low-temperature storage, such as black tiger prawns, groupers,
milkfish, yellowfin tuna, etc. These are expensive, high-grade fish and

are sultable for export.

An example of typical ocean fish such as round scads, threadfin
breams, groupers and yellowfin tuna are given. Round scads putrefy in
three hours with an inner body tempersture of 10°C, in 30 minutes at 23°C.
It takes sbout one hour for the K value to reach 20% with the body
temperature”at’10°0, which is the maximum 1imit in freehness for fish. I%
takes about 20 minutes at 23°C. These results indicate a shorter time
span compared.to'other'kinds of fish, and indicate that roundscad
deterioration and putrefaction is fastest among ocean fish. Although the
deterioration and putrefaction rate of threadfin breams at 10°C is second
after round scad, (1.5.hburs for deterioration in freshness and 4 hours
for.putrefaéfioﬁ),-the'rate of deterioration and putrefaction at 23%C ave
both slower than that of black tiger prawns: 20 - 30 minutes for
deterioration and 1 hour for putrefaction. The deterioration rate of
yollowfin tuna is more or less in the median range at low temperatures (3
hoﬁrs at 109C) and is slower than other fish at the high temperature of

239¢. (30 = 40 wimites). Its rate of putrefaction is the slowest of all (8
hours at 10°C and 1.5 hours at 23%C), so it does not putrefy eaally.
Grouper groups are high—class “fish and thelr freshness 1s slow to
deteriorate (5 hours at 10°C, 40 ninutes at 23°C), however thelr



deterioration rate rapidly increases with a rise in body temper&ture. The
rate of putrefactlion is about in the middle range (4.5 hours at 10%,

approx. 1 hour at 23°C).

Milkfish putrefies as slowly as yellowfin tuna (7 hours at 10°C and
1.5 hours at 23°C). Propagation of internal bacteria 'is slow dus to its
a01d1ty and a pi which is below 6. Black biger prawns putrefy the fagtest
(4 hours at 1000 and 40 minutes at 23°C) due to a pH of 7 which is most
condueive to the proliferation of bacteria. Milkfish is ranked in the
middle range for deterioration in freshness at 1ow.temperatures {2 hours
.at 10°C), but is the slowest at high £emperatures,(Ao.minuﬁea'at_QBOG).
Black tiger prawns deteriorate slowly at low temperétures (3~4_hours),-but
deteriorate rapidly at high temperatures (20-30 minutes at 23°¢C).

(2) Measures for Handling of Fish Products

To preserve fish products economically, in other words, when their
price and the cost of their freezing, storage in ice and transport are
considered, the following methods for handling and processing fish.

products are reconmended.

1) Black tiger prawns: %o be frozen after procesaing at the unloading
site and to be either exported or sold in the domestic market as high-

class merchandise.

2) Milkfigh, groupers: To store in ice at low temperatures from the tims

of catch until it reaches the final consunmer.

3} Round scads, threadfin breams: They should be rapidly sold locally
or in neighboring areas or be locally processed immediately sincé they
are low in price and require a great amount of ice for storage due to-

fast deterioration and putrefaction.

4) Yellowfin tuna: Though they putrefy glowly, it is essential %o keep
the fish at low temperatures with large quantities of ice, because of
rapid autolysis at high temperatures. - If they. can be exported as

fresh tuna, it is possible 1o cover the cost of the ice.



3.3.3 '.Results of Sanitary Test of Fish Products.

A survey was conducted at MFP in Hagonoy in Zone 1 and at popular
public markets and markets for the low income on the number of MAB
(MQSQphilié Aorobic Bacteria), colon bacilli which is a source of
cqntamination in human beings, and vibrios which. contaminates marine
products through sea water, through the ice and water in fish containers,
and by tap water which is splashed on the fish at MFP and the markets.
The results:of the survey and the management problems in fish product

sanitation are outlined below.

(1) Fish body

. Thé‘number.of colon bacilli is very high at all sites and indicates
the need for management sanitation measures to be taken at all stages,
from the time of catch and production to the time of purchase by the final
consumer. A large quantity of MAB and vibrios have been found at the MFP
in Hagonoy which stem from practices such as washing the fish with
seawater. -Vibrios has not been discovered at the public markets in
.Manila. The number of MAB has slso been relatively low. These markets do

not pose as large a problem in sanitation as the MFF.
(2). Tap Water

Based on the number of MAB discovered, the overall sanitary
conditions of tap water are good, with the exception of the markets for

the low income. However, the number of colon bacilli is rather large at

all sites.

(3) Ice

A large number of colon bacilli were found in ice.
(4) Water in Fish Containers

MAB .and colon baeilli exist in large nugbers in the water found 4in

fish containers. The source of bacteria is not only from the water



itself, but from the fish and ice as well.

{5) Splashing Water

The water in fish containers is used for splashing wgter on the fish,

MAB and colon bacillis exlst in large numbers in this water.

T4 can be deduced from the above that health sanitation related.
problews may occur. Therefore it is necessary to thoroughly review -
sanitation management'practices of fish, water, and ice. Enterotoxin
produced by Vibrio parahaemelyticus is resipbant to heat treatdment.

Therefore it is important to take special care not to contaminate the

seavater.

Contamination has not been a congpicuous problem in marine products
supplied to the markets of Manila thus far, since mach of the fish has
been caught far out at sea by commercial fisheries. However, futurse-
Eealth-sanitation problens at the consumer level are snticipated, as fish
products become widely distributed in mass consumer markets with the

development of the FTS., Hence hygiene control is an important FI'S issue,

3.4 Fish information and Communication System

The existing conditions of the information and communication system
have been identified through interviews with DOTC, TELOF (the former
BUTEL), PIDT, RCPI and PT & T.

1) Managément of the communication system has been earried out by the
private sector. It is underdeveloped because of non-profitable -
gonditiong in the rural areas which include major fish landing aites.

2) The National Economic Development Plan has rated development of'this

goctor as low priority.
3) A digltalized communication system in the rural area of northern part

of Tmzon Island has been developed recently as a model in this

country.
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4) There is almost no communication aystem in fish marketing and
transportation with the exception of limited large scale traders.

- The general conditions of the communication system by zones/prototype

"sites are as follows:

1) Zone 1: There are no telephons lines, excopt in the provineial

capital and the neighboring area of Metro Manila.

2) Zone 2: There are no telephons lines in the entire zone, which
‘Includes Merceds, the major fish landing site for this

Z0N6 .,

3) Zone 3: There are telephone lines only in Roxas city. There are

no telephone lines in the other aress including Estancia.

L) Zone 6: There are telephone lines in General Santos City. The
communication system is utilized by large traders and

owners of fishing boats.
5)'Prototype site Pasacao: There are no telephone lines.

In order to overcome these constraints in communication, fish traders
collect information on the market after transporting the fish from the
landing sites to the consumption areas after a long delay. Fishermen and
tfaders have no access %o information and communication except through
large firms. Introduction of a fish communication and information system
which boosts effective fish distribution from landing site to consumption

areas is indispensable.

3.5 Fish Trade/Marketing and Transport System

3.5.1 O/D Pattern of Fish Products

According to the results of the interview gurveys with fish traders
in 1988 and the aggregate of Auxiliary Invoice of BFAR, the dlastribution



patterns of fish products produced in the 1" zones.were_converted to the

ddstribubion flow in 1986, However, the digtribution patterns of . fish
eluding 0/D within the regpective zones are presented only for

products in
The distribution patterns'of fish

four zones and one prototype site.
products in the other zonesd dlscussed here are concerned only with. the L

amount of the products distributed out of the respective zone, 1,e. the
amount of products locally consumed is omitted from BFAR data.

The flov of fish products'betWeeﬁ regions are clagsified into the

following two types:

Type 1: Zones, which principally aim at the Metro Manila

Zones 1, 3, and 8

. These zones are the base of the aquaculture industry in the
Philippines. Among their products, black tiger prawns are

exported as well as conpumed domestically.

Type 2: Zones which principally aim at neighboring regiona

Zones 2, 4y 5, 6, 7, 9, 10, 11
& prototype site Pascao

Among them, Zone & is the largest base In the Philippinss for -

yellowfin tuna for export.

Characteristics of a fish product rpovement pattern from each zoné are

as follows.
(1} Model Zones and Prototype site

1) Zone 1: Of the total cateh of 90,935 tons, 54!9%;is-consum§§ withiﬁ:
the zone, 21.7% of which is destined for Manila and 13.3%



2) Zone 2:.

'3)7 ane 3:

Aj-Zoné 65

for within Tmzon Island. 10.17% of the cateh is allotted for
export, but the entire amount is cultivated black tiger

prawns.

Of the total catch Qf 29,242 tons, 29.0% 1s consumed within
the . zone, 35.4% of which is destined for Manila, and 34.6%

- for tho neighboring regions centered around the region of

Bicol; Virtually none of the catch is allotied for export.

0f the total catch of 65,088 tons, 23.7% is consumed within

- the.zone,u51.3% of which is destined for Manila and 27.07%

for various areas in Panay Island, excluding the volume
transported to Manila through Iloilo City as an intermediate
point. 4.4% of the cateh is allotted for export (mainly

‘cultivated black tiger prawns.)

'21.9%-of'the_total catch of 80,050 tons is consumed within

the zone. The products for domestic consumption are not
shipped: to Manila} ih.fact, 62.7% of the zone's production
flows to various locations throughout Mindanao lsland. 15.47
of_thé_catch 1s destined for export (primarily yellowfin

tuna) .

5) Prototype Site Pasacao: The entire catch 9,452 tons is consumed

domestically, of which 11.1% is consumed within the zone.
Only 9.8% of the catch is destined for Manila, with the
remaining 79,1Z-Beiﬁg consumed within various provinces of
the region of Bicol. None of the catch 1is allotted for

export.

(2) Other Zones

i):ane 4

2)xZone 53

This zone -is a aurplus area for seaweed. It does not
produce sufficient surplus of fish to distribute outside the

a20N8. -

Nearly all of the outgoing marine products of the zone are:

: trahsported to the neighboring regions of the zone, with:



3) Zons 73

4) Zone 83

5) Zone 9:

6) Zone 10:

7Y Zone 11:

exception of a very small portion, which is distributed to
Manila and Cebu Island.

Only 4% of the outgoing amount of the marine products from
the zone goes to Manila. 80% of the outgoing amount-is - -

. distributed to ares No. 10 (northern Mindanao region)

located in the central and northern part. of Mindanao
Island. The the remaining 16% is distributed to other

reglons in Mindanao.

Approxipately 85% of the outgoing portion from the zone is

- distributed to Manila. The remaining 15% 1s distributed to

its neighbor, area No. 7 (central Visaya reglon) centered

around Gebu city.

Only 17% of the outgoing amount from the zone is distributed

to Manila. 70% goes to the neighboring regions in Mindanao

- 1sland, viz. area No. 10, and 5% to area No. 9 {western

Mindanao). This zone also plays a role as a supply base

for inside Mindanao Island.

70% of the outgoing amount from the zone goos to area No., 6
(western Visays region) and 30% to area no. 12 (central

Mindanao region).

80% of the outgoing amount from the zone gbes to area No. 12
and 207 to area No. 11 (southern Mindanao region) and other

regions.

3.5.2 Fish Trade/Marketing and Transport System

According to the investigation conducted on the existing distribiiion

system of fish products in the four zones, fish products are distributed

mainly through broker-transporters over & wide area both locally and in

neighboring regions. In the case of long distance trangport to Manila,

figh products are tranaported through broker-transporters or viajeros.

Although some fish products purchased by local consumers are brought in’

directly by fishermen and sold by retailers in a public market. ' In



reality, brokers handle enormous quantities of fish products and earn 5%
of the gales amount of thege products as a handling charge. They'take
advantage of their influential positions ‘which are derived from their
ability to extend financing to fishermen, etc. Thus in addition to their
proceeds earned as transporters, they reap congiderable profit.. Viajeros
are algo believed to earn equally high profits. They earn returns not
only from rendering transport services, but also by purchasing fish from
the fishermen at low prices, claiwing they must make allowances for a
sales risk factor. It would probably be correct to say that the fishermen
earn very little in contrast to the high profits made by these traders.
The traders' high profits are the reasons why the consumer price for fish

has stabilized to such high levels.:

The ramifications of this situation are especially apparent in the
high price of black tiger prawn, milkfish, and yellowfin tuna. It is
easontial that income distribution is equalized .and the bottlensck in fish
marketing/transport services in the inter-regional figh distribution

system is removed by reducing the cost of those services.

Fish distribution pattern by fish groups which is seen in the 1986
figh distribution route has been outlined ss follows. This pattern is
summarized based on chapter 5 in YRegional Master Plan and Feasibility
Study of FTIS".

(1) Zone 1~

The type of transaction and the shipping destination differ according
to the kind of fish.

Fish which is generally processed for consumption, such as anchovy
and acetes, is also consumed as fresh fish; local areas account for nearly
the'entire consumption of this type of fish (3,245 tons among total fish
catch 3;509 tons). The entire catch is handled through brokers to

retailers, and is then s0ld to the consumer at the local market.
- hpproximately 70% of total fish catch of 13,708 tons in popular fish

such as skipjack, flying fish and roundscad, are consumed locally. An

estimated 66% 1s handled through brokers, and the remaining 34% is handled
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directly between the fishermen and the retallers. About 80% of ..

consumption outside the zone ig consumed in the Metro Manila area. The -

remaining portion ia tranaported to Pangasinan, a province. to the - norih: of.

Luzon. Nearly all of the transactions for fish products that flow out of

the zone are handled through fishermen who_compqte with brokers or -

viajeros.

Approximately one third of the total fish cateh of 2,040 tons in
high-grade fish, such as white shrimp and Spanish mackerel is consumed
locally, and nearly all transactions are handled by a broker.: Fish.
product consumption outside the zone accounts for +the’ remaining two.
thirds of the catch of which 70% are transported to ‘Manila through _
brokers or viajeros. Moreover, it is quite'common for brbkers to work as
viajeros at the same time. Thus they are involved in the entire

distribution system.

Slightly over 60% of the. total fish catch of 4.618 tons of yellowfin
tuna caught in the coastal waters off the Zambales province-iS-destined to
be shipped outside the zone. Of this-amouht, a little less than 407 is |
sent to Manila, with viajeros bringing the producﬁs into Manila and
comﬁletely bypassing the brokers. Slightly less than 40% of the total .

cateh is for local areas.

Domestic consumption of cultured black £iger pravm corresponds to 50%
of the total catch of 19,975 tons and 50% is for export. Within the
amount of domestic conswmption, 15% is for local consumption, 507 is for
Manila, and the remainder is for neighboring cities in the zones.
According to interviews with the traders, 30% of the black tiger prawn for
export are processed locally and the remaining 70% are processed in
Manila. Tiger.praWns_'transported and processed exclusively in Manila are
fresher than prawns processed by local processors., Fish brokers play a

major role in fish marksting.

About 75% of the milkfish cateh of 38,714 tons are consumed locally,
a1l of which are handled through brokers. Nearly half of the remaining R
2572 which flows out of the zone, goes to Manila. The other half'is.sent
to Pangasinan and Benget provinces. In both cases, all transactions,a?e

handled by broker-transporters.



{(2) Zone 2

“Marine products make up nearly all of the fish products, and as the
fishiﬁg industry centers aroind very small-scale fishermen, transactions

are almost exclusively left to brokers.

Appfoximatéiy 207 of the total catch of 8,151 tona of acetes, anchovy
and slipmcﬁth ave for local ¢consumption. The buying and selling of these
products are almost entirely handled through brokers. - The remainihg 80%
are for the areas surrounding the zone and for Metro Manila, with the
diStributiOﬁ being handled equusively by broker-transporters and _
partially by viajeros. Processed fish corresponds to 5% of the total fish

cateh., 1977 is for local consumption,

‘The production volume of such popular fish as roundscad is large,
amounting to 13,954 tons and only 35% is allotted for local consumption.
The remaining 65% is transported outside the zone. Over 50% of the volume
that flows out of the zone are consumed in Metro Manila, and just under
40%Z is consumed in Cavite province. There is almost no consumption in the
areds near this zone. Nearly all transactions are handled through a

broker-transporter, while in rare instances, viajeros may be involved.

- 8lightly under 20% of the total fish catéh of 5,868 tons of such
high~grade fish as Spanish packerel and the grouper family are allotted
for local consﬁmptioh, Nearly all of the remaining 80% is transported to
outside zones, of which 65% is allocated for Metro Manila, Nearly half of
the «prodﬁcts allocated for local areas and their neighboring'cities‘are

hendled through broker-transporters, and the remaining half handled

through viajeros.
(3) Zone 3

Aﬁong the fish products consumed locally in this zone, the fishermen
often difeétly handle fish transactions and not the brokers. The
destinatioﬁffor the méjority-of the products transported outside this zone
mainly1by'ship, is Manila. The connection between this zone and Ilollo,

thelargest ¢ity in Panay Island, is relatively minimal with the exception



of its function as a transit point. However, because of the difficulties

involved in shipping directly from this zone to Manila, a part of the

products must first be shipped to Iloilo City, then transshippsd on Lo
Metro Manila. As a vesult, the presence of brokers.and trangporters is
congpicuous because of the transported volume. It is common for resident

wholesalers and retailers in Manila to buy and sell marine producta.

Approximately 30% of the haul of 16,444 tons for processed fish, such

as anchovy and slipmouth, are for local use. 40% is taken to the local '
public market difectly by the fishermen, and the renaining 60% are'haﬁdled
by = brokers. Neafly'all'of the prdduéts shipped outside this Z0N8 are
consumed throughout Panay Island, including Iloilo city. Most of the fish
are transported to these areas through brokers. The buying and shipping
of products for Metro Manila are handled by v1ageros themselves.
Processed fish corresponds to 23% of the fish cateh and is a comparatively
large volume, Most processed fish are transporied to areas throughout =
Panay Island. ‘It corresponds to 97% of the total processed-fish,'of-whichq
a part is shipped to Metro Manila. '

The popular fish for consunpbion, such a3 mackerel or royndacad,
corresponds to about 30% of the total catch of 15,715 tons and it is ..
consumed locally. The share brought to the local market directly by the
fishermen and through brokers is evenly divided, Approximately 80Z of
the remaining.7OZ of the fish which is shipped outside the zone, is for
Manile. 20% is consumed in Iloile City and the rest in Panay Island.
Although two thirds of the marine products for distribution in Manila
goes from local brokers -transporters or viajeros through the resident
Manila wholesaler and retailer and on to the public market in Manila city,
one third are cases where the local brokers are by-passed and the viajeros
deal directly with the fishermen, and ship the products to Iloilo or

Manilsa,

About 25% of the catch of 7,763 tons of high-grade fish such as.
Spanish mackerel, is consumed locally. -Of the rémaining 5%, ovef 807 is-
ghipped to Manila. The £ish products sent to local areas are mostly -
brought to the public market directly by the fishermen, and seldom. through
brokers. In many cases, the distribution asystem for Manlla:starts from

the fisherman to the local brokerﬂtransportér and to the wholegaler and
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retailer 1n Manila. However, there are many other cases whers the local
broker is by-passed and the viajeros deliver the products directly to the
broker, wholesaler and/or retailer in Manila. A number of fishermen bring

their products into the city themselves.

A mere 3% of the total 2,974 tons of cultured black tiger prawns
appear in the domestic market as fresh seafood. The remaining 97% is for
export. Approximately 24% of the total export is processed at local
factories énd then shipped to Manila, Although the remaining 43% are
"shipped to factories in ‘Manila and 33% to those in Iloilo, the vast
majority. of this_produét is processed outside this mone. The broker does- -
not interfere between ﬁhq producer and the processing factory in the
disgtribution fldw. The viajeros. function directly as the intermediary

between the producer and the processing facility.

Local consumption of milkfish accounts for only 10% of the fish_caﬁch
of 19,900 tons. The remaining 90% are consumed outside the zone; of which
90% are consumed in Metro Manila and the other 10% are consumed in Iloilo
City and the rest of Panay Island. Fighermen supply the vast majority of
milkfigh for local consumptidn to.theupublic markets. Howéver the products
shipped from these local areas to Manila are turned over to transporters
either directly or through a broker, with each system aceountihg for
roughly half of the cases. In Manila almost all of this is handled by

Manilas wholesalers and retailers acting as the middle-man.

(4) Zone 6

Over 65% of the total fish landing of 80,050 tons in this zone, is
comprised of popular fish such as skipjack, frigate tuna and roundscad.
The share of yellowfin tuna is 32%. The variety of fish is limited in
this zone, Domestic consumption is 85Z of the total landing, of which
25% are consumed locélly, and 75% are distributed to the inland areas of
Mindanao and-the.northerﬁ”part of Mindanao. This zone is the most
' importantﬂb&se_for.suppiying the eagtern part of Mindanao Island with
marine producﬁa.' Approximately 15% of the total landing is for export.
~ Of this amount, over 75% is canned locélly for export, and the remaining
amount is procesged for export in fresh or frozen form. The fresh fish is

transported paésing through General Santos Airport or Davao Airport to



Manila for export and frouen fish by ship to Manila. The ! processing
industry has been highly developed by private firms. and retained to.
promote fish marketlng, processing and a transport system maintained by
their own investment. Although brokers for loeal consumption nay seem
rather predominant, the shipping of products outside the zone is divided

gvenly betwesn broker-transporters and viajeros.

The haul of codmon fish such as skipjack; frigate tuna. and round scad
is large. Nearly 307% of ‘the total catch of 53,012 tons 1is consumed
locally; and the remaining 70% are consuned and shipped out over & wide

area including inland areas and the northern part of Mindanao Island.

_About 50% of the total catch of 25,242 tons of Various.typGSfof tuna,
including yellowfin tuna are consumed domestically; and abéﬁt 50% are
exported. Local consumption accounts for only 17% and about 83% is
distributed to other regions in Mindanao Island. Hearly‘all-of-the
products for export are processed locally. Fish for canning sccounts for
76%, fresh fish is 15%, and frozen'fiéh ig 9%, The share-.of the products
for domestic distribution handled by broker~transportvers is large and the
remaining is handled mostly by viajeros. -The broker-transporters supply
the tuna to be used for canning and freezing'to the processing factories.
Brokers handle the total distribution of fresh yellowfin tuna which are

for export.
(5) Prototype site Pasacao

The entire catch from this site is consumed locally or in the
surrounding regions. The products are shipped to Manila only when there

is a bumper cateh. Most of the distribution is handled by brokers.

About R20%Z of the total catch of 1,507 tons, includes anchovy and
sardine which are sultable for processing and are congumed locally as.
fresh fish. - This entire amount of fresh fish consumed locally, is brought
to the public markels through brokers. Almest all fha rest of the fish
cateh is consumed in the Biecol region outside the Pasacao sité are handled

by brokers.

About 107 of the total cateh of 6,104 tons_of.popular-fish'éuéh ag’ -



Bastern little tuna'and roundscad is consumed locally and the same

pércentage is shipped to Manila. The remainder is consumed in the Bicol

‘region. 'Here brokers alsc act as middle-men for nearly all of the

distribution.

Slightly.uhder'10%'of the 1,668 tons of high grade fish such as

Spanish mackerel and white shrimp, is shipped to Manila. The remainder is

consumed in the Bicol region, with brokers handling all of the products

which are shipped out of the area.

TABLE 3 CLASSIFICATION OF FISH GROUP

Group Criteria Kind of fish
GROUP A Fishes mainly used Acetes, Anchovy, Sardins,
' for processing Slipnouth
GROUP B Low-medium grade Croaker, Eastern little tuna,
- fishes Flying fish, Frigate tuna,
Goatfishes, Mackerels,
Mullet, Roundscad, Other
scads, Sillago whiting,
Snappers, Threadfin bream,
Other fishes
GROUP C Wigh grade fishes Biue crab, Cavalla/Crevalle,
Groupers, Spanish mackerel,
Squids, White shrimps
GROUP D Bigeyed/yellowfin tuna
GROUP E Black tiger prawn
GROUP F Milkfish
GROUP G Freshwater fishes Tilapia, Other fishes
OTHERS Mangrove crab, Mussels,

Oysters, Others













4. PROJECTION OF FISH DEMAND AND SUPPLY

4.1 Demand of Fish Products

(1) Domestic Consumption of Fish Products

The increase in the domestic demand of fish products is determined by
the increase in the population and the increase in per capita consumption.
Per caplta consumpbion is determined by the increase in personal itcome
and income elasticity of congumption. The national average per capita
consumption of fish products as of 1986 (the base year) was established at
33.2 kgs per year, based upon the results of the fish products consumpbion
survey. Per capita consumpbtion of fish products differed by region: Metro
Manila was 34.3 kg per year; the average of those zones representing fish
production areas was 34.6 kg per year; in urban areas, excluding the
aforementioned areas, per capita consumption was 35 kg per year; and in
rural areas, it was 31.9 kg per year. The income elasticity of fish
products consumption was set at 0.17. The future population and GDP were
based on NEDA estimates. Domestic consumption of fish products was
1,858,000 tons for 1986; the estimate for 1995 is 2,314,000 tons and
3,025,000 tons for 2010, respectively as shown in Table 8.

(2) Fish Products Exports

Yellowfin tuna and black tiger prawns predominate fish producis for
export. Their projected volume was estimated based upon the type of
processing used for each fish product as presented below. The estimates
were 130,000 tons for 1986, 180,000 tons for 1995 and 290,000 tons for
2010 as shown in Table 8. (However, in the above figures seawsed is

excluded and fresh fish is included as raw material for processing).

1) Fresh Yellowfin tuna

Almost all of the fresh yellowfin tuna produced in the Philippines is
destined for Japan, but its share corresponds to only 4.3%Z of the
total export of yellowfin tuna, 79,000 tons from the Philippines.

The volume of exporte grew at a rapid rate from 326 tons in 1980 to

3,415 tons in 1986,



2}

Yellowfin tuna produced in Taiwan is high in quality and higher in
price in comparison to tuna produced in the Philippines (yellowfin
tuna produced in Taiwan is 950 - 1,200 yen per kg, -tuna produced in
the Phllipplnes s 680 — 870 yen per kKg). Yellowfin tuna meat 1s
relatlvely light and is regarded as Weomparabively cheap tuna. for use
as ‘sashimi‘, good for the general publlc". Continuing growth.in
deﬁand by the general public for this fish as 'eashimi'! can be
axpected. Therefors, the export of fresh tuna produced in the

'Philippinas has potential for growth, provided that the quality of -

the product can be improved.

.Frozen_Tuna

. Exports of frozen tuna have been declining yesrly. The reason for

this ig that exports to'the_United-Stdtes,-which pfior to 1982 was
the major market for tuna exports from the Philippines, haveﬁdrépped
sharply. The principal cause of this decline is that the canning
industry in the United States, suffering from a sharp increase in the
import of canned goods from Thalland and'other'coﬁntries,;sbught to
nove 1ts canning production base. overseas.’ This maneuver caused a -
severe drop in the import of frozen tuna for canning in the United
States. BEven if the United Btates were to institute 1mport
restrictions on canned goods in the future,-the;basic structure of
the industry would be unaffected, with no proSpécts of increasing
exports of frozen tuna from the Philippines to the United States.

The export of frozen tuna to the United States may regain its highest
export level since its steep drpp'in 1984, but éxPort expahsion
beyond this lsvel is not expected.
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FlG. 2 EXPORT OF FROZEN TUNA BY DESTINATION (1980-1986)

3) Tuna (Canned)

The largest market for canned tuna exported from the Philippines -is
the United States. FExports to ihe United States from the Philippines
have not shown significant growth since'1982, when exports from
Thailahd'began to3rise:appreciably. -Meanwhile the Philippines!
exports to West Germany and other countries have grown. The overall
effect of diversifying the export wmarket has been able to produce

only a slight upward trend in the export of canned tuna.

The_iﬁternatibnal'market for tuna will continue to expand through
1995, "It is expected that exports from the Philippines can maintain
their'gfowth as they have in the past. However, after 1995, the rise
in the production capacity of American overseas canning production

.baSes, the implementation of impbrt reéstrictions by the United
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Statea, and the emergence of neighboring Latin Amerlcan sountries,
such as Venezusla, Ecuador, Mexico, eic., as competitors, will all

contribute to holding down the growth of Philippines exportg.
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FIG. 3 EXPORT OF CANNED TUNA BY DESTINATION (1980-1986)

4) Prawns (Frozen Black Tiger Prawn and Other Varieties) -

Prawns are exported mainly to Japan and the United States. According
to 1986 data, Japan accounted for about 77% and the United States
approximately 17% of the total export volume.

Exports of prawns have been showing yearly increases. Japanese
imports of prawng have grown,from-140,0001tons in 1980 to‘2f0,000
tons in 1986, showing an annual_growth'fate.of_B,S%. ‘However, prices
have shown a downward tendency with almost no inérease in the '

nonetary amount since 1982,
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In order to successfully compete with such competitors-in the export
market as India, Indonesia, Taiwan, China, Thailand and Latin

American countries, it is essential that a production system to

produce low—éost, high-quality frozen prawns be established. Taiwan

is‘pppsently experiencing problems such as the gpread of fish disease

arisihg’ftom intensive aquaculture production, water shortages, etc.

It 18 expected that their black tiger prawn production will suffer a

serious drop. If the right conditions can be provided in the
Philippines, which at present has none of -these problems, there is a
strong possibility that its international competitiveness will

improve and its exports continue to increase.

The aquaculture industry will see active investments from the private
Sector,-ihcrease its international competitiveness due to the
implementation of T8, and thereby contribute to'the growth in
exports until 1995. Thereafter, however, due to intensified

international competition, there will be a slowdown in export. growth.
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4.2 Supply of Fish Products
{1) Imports of Fish Products

Imports of fish products have undergone drastic changes due to
domestic political: instability and a worsening 1nternationa1 balance: of
payments, In 1986, the sharp increase in the 1mport of frozen and fresh
fish and the severe drop in the import of canned goods were caused by the
liberalization of fish imports as raw-materlal-ior canning. This was the -
result of a governmental policy promoting the import of raw materials and

domestic processing of produéts.

FABLE 4 _|MPORT OF FISH PRODUCTS EXCLUDING FISH MEAL {1980-1986) -

Unit: tons

Year Fresh/Frozen ' Canned  Dried, Smoked, - ‘Total
eta. .
1980 18 71,888 - 23 71,928
1981 20 75,808 26 75,853
1982 6,180 90,508 29 96,716
1983 3,524 13,493 60 17,077
1984 1,260 30,720 26 32,006
1985 5,283 518 37 5,838
1986 - 32 270 1,503 11 33,884

Source: Fisheries Statlstlcs 1981-1986, BFAR

It is impossible to make a forecast on future volume of imports due
to the affect'of_an unstable economic environment. Therefgre,.futufe
estimates have been derived by usingiactual import #olumé_frqm'past:years
and érriving’aﬁ an appropriate figure. The volume of.impofts éf.fish_
products in 1986 was 34,000 tons, and the estimates for 1995 was
calculated at 78,000 tons and for 2010 at 87,000 tons as shown in Table 8.

(2) Domestic Production of Fish Products.p

Projected fish production ig shown in Table 8,



1) Commercial Fishéries Sector

"The volume of filshery resources harvested from the open seas by

copmercial flisheries is not'clear, but this not a major ceoncern of

this sﬁrvey, as the factor limiting fish production is focused on the

“ trend of private investment. Investments in the commercial fisheries

gector have slackened as explained below. Since rapid improvement in

investment conﬂitions_is not anticipated, an increase in the number

of fishing vessels or enlarging the size of the vessols cannot be

"expectéd.. As a result, conservative forecasts till 1995 are given.

B

f.

Sluggish investments in fiéhihg vessels and fish-finding

-equipment. - .

The repayment rate of financing from the bank is low because the

profitability of the fishing industry is very poor.

Unstable fish catches, approximately 80% of -the species of fish

concerned are pelaglc fish.
Only a slight increase in the fish catch from 1977 to 1986.

There:wés;littla or no change in the number of fishing vessels

during the same pericd; in fact, there was a downward trend

:between'19843and-1986. Thers is alsc a trend towards reducing the

size of theffishing_vessels rather than enlarging their size.
This is becauge the large numbers of used fishing vesséls that
were brought intd the country during the reparations perlod have
worn ‘ouit, ‘while the import of used vessels as replacemenls has hot
kept pace, and even now, small wooden vessels built locally occupy

the majority. .

The recent minor increese in the volume of fish caught is due %o

-'the-increaae in the afficiency-periboat,'and'not because of any

moderﬁizétion on the part of the fishing industry oran enlargment

‘in the size of the fishing vessels.
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TABLE 5 FISH PRODUCTION PER BOAT AND GROSS TONNAGE
OF BOAT OF COMMERCIAL FISHERIES (1981-1986)

‘Unit: tons

1981 1982 1983 1984 - 1985 1986

1. Fish production 94,768 526,273 519,316 513,335 511,987 - 546,230
, {tons) o o _

2, Number of boats 2,349 2,580 2,634 2,666 2,484 2,283

. Total gross : ' - S :

? tonngze (GT) - 99,471 105,113 103,298 ~ 97,673 NA 83,500

4. Fish production/boat 210.63  203.98 197,16  192.55 206,11  239.26
(tons/boat} :

5. Fish production/GT . 497 5,01 5,03 5.6 HNA 6.54
(tons/GT) - :

6. Average GT/boat (tons) 42.35 = 40.74  39.22 36,64 NA 36.58

Source: Fisheries Stabistios 1981-1986, BFAR

-The production volume of fish products in the commercial fisheries
sector was 559,000 tons in 1986, It is estimated to be 571,000 tons
in 1995 and 682,000 tons in 2010. ' '

Muﬁicipal Pisheries Sector

It would appear that the fishing grounds are not being -
sffectively used in view of the fishing methods currently in use.
Moreover, due to poor fishing techniques and equipﬁent,fthere seens
to be hardly any seriocus compsbition amohg Filipino fishermen.
Coastal fisheries resources have not always passed the MSY level
(Maximum Sustainable Yield). With the institutiqn of_apprOpriate
resources managenment, steady incresses sustained'at_present'can be
maintained. This notwithstanding, a drop in the volume of fish
caught has been obvious at major fishing grounds in bays and coastal
waters. There 1s a trend towards resources depletioﬁ and it has been
forecasted that even if effective reéourceé'management ware
implemented, rapid recovery can not be expected. The basis‘for this

evaluation of the situation is presented below,

a. There has been only a slight upward trend in the amocunt of fish

caught in recent years.



3)

b. Commonly used fishing techniques are oxtensive-~type tochniques
such as'gill netting (approximately -30Z), and hand-line fishing
(approximately 29%) etc. Fisghing techniques which result in
overfishing, such as small-gscale trawls {approximately 3%), are

gtill uncommon,

¢. The destruction of fish resources due to the use of dynamite and
poison in the shallow waters off the coast has been brought up.
However, according to the interviews conducted in this study, the
major fishing grounds of the municipal fisheries are 1-4 hours
offéhore. _Therefore, with the exception of some regions including
San Miguel Bay, etc., they have not had to face the problem of

resourcs depletion.

d. Although the estimates of the volume of fish resources and MSY
have alréady'been given, there is very little reliable data
concerniﬁg the relationship between the amount of effort put into
catching fish and the amount of fish caught, thereby making the
reliability of the estimetes gomewhat low,

"The total catch by municipal fisheries in 1986 was 1,094,000 tons.

‘Estimates for 1995 are 1,319,000 tong and for 2010 are 1,621,000

tons, respectively.

Aguaculture Sector

In line with the government's policy to develop this sector,

private investment has been brisk. There are still many undeveloped

gltes suitable for aquacultﬁre. The production capacity per surface
area of pond in curfent fish farm production is 1.2 tons per hectare.
This is still eitensive—type productivity. Theréfore, increase in
productivity will continue its upward trend in the future. However,
competition in the international market.for'pr&Wns may become fierce,
and some demerits related to intensive aquaculture may have to be
taken into conéideration. Therefore, & forecast was made taking into

account, the ‘slowdown in the rise of productivity over the long term.



The: total cateh from the aquaculture industry in 1986 was.
302,000 tons. The estimates for 1995 are 526, 000 tons and for 2010

are 921,000 tons.

4.3 Fish Demand and Supply by Zone

(1)

1)

2)

(2)

1)

2)

Fish Demand in the Zone
Fish Consumption in the Zone

The fish consumpbion by wzone was projected with the same
methodology as that applied to the projection of domestic.

consumption.
Fisgh Product for Export

Export volume of fish products from the zone was estimated on
the assumption that these products were basically exported in
pfoportion to. fish produetion in each zone, and the volume was
adjusted by the results of the field survey. Projscted volume of
fish export is shown in Tables 9-11.
Pish Supply in the Zone
Ieports of Fish Products

- The imported volume of figh products in the zone was calculated
on the assumptlon that the import volume was in proportion to the
domestic demand in sach zone.

¥ish Production

Figh production by sector and by zone in 1986-#&5 estimated
based on fish production from statiqtlcs by BFAR. -Local-

characteristics such as the nunbar of fishing vessels, the number of

fishermen. and the area of fish pond as shown .in Tables 6 and 7 wers

taken into consideration.



- Fish production by sector and province in 1995 and 2010 was

estimated and projected with 1986 as the base year, in proportion to

the present average fish production by sector and provinee during
1982 to 1986. Projected fish production is shown in Fig., 5 and
Tables 12-14.

a) Zone 11

b) Zone 2:

c) Zone 3:

The total catch in 1986 was 90,935 tons, of whieh 71,3%

was accounted for by aquaculture, 19.9% hy munieipal

fisheries, and 8.8% by commercial fisheries.  This zone

has the special feature of being the aguaculbure base of
the country. By 1995, the proportion that aguaculture
occupies will increase further, rising to 81.1% of the
estimated total catch of 131,172 tons. This.zone serves
as the supply base in cultured fish for neighboring

consumer areas, such as the Metro Manila area and the

~central and northern parts of Luzon Island.

The total catch in 1986 was 29,242 tons, of which 67.6%
was accounted for by municipal fisheries, 30.4% by

-commercial fisheries, and almost no aguaculture

- production. In 1995 and 2010, the catch by nunicipal

fisheries will increase itz share to over 70Z, with
alwnost no change in the structure of small-scale
fisheries, Although this zone is a small base for
fisheries, the neighboring areas have an insufficient
supply of fish products. From this standpoint, this

zone serves & very important function.

~The total catch in 1986 was 65,088 tons, with the

percentages held by various fishing industries being

-fairly balanced; aquaculture accounting for 37.7Z,
~punicipal fisheries holding 40.0%Z, and commercial

fisheries with 22.6%. Development of aquaculture is

proceeding at a rapid rate towards the years 1995 and

. 2010. The objeciive isg for aquaculture to comprise 49.27
" of the total catch in 1995, and 55.3% in 2010, with

aquaculture occupying nearly the same proportion as the

. open-ses fishing industries. As the regions surrounding

_7437



d) Zons 41

e) Zone 5

f) Zone b1
~ was accounted for by commercial fishe;ies;_BS.TZ-by

g) Zons T:

this zono have a surplua of fish products,'ﬁhese-aurplus
fish products are shipped out to distant regiong:
ineluding Manilae

Tha total catch for 1986 was 21 164 tons, of which: 53 5%
was accounted for by seaweed production. In the future,
as the export of seaweed contihues to:increase,_seawaed -
is expected to account for 81.8% of the total eatch in
2010, If geaweed is ekcluded from this zone's fish
products, the totel catch shows thig zone to be one with

an insufficient supply of flSh products.

The total catch for 1986 was 42,827 tons, of which 98.2%

was accounted for by municipal fisherieé; By 2010, it 1s

-expechbed that this proportion of the total catch will

increase to 97.3%.
The total catch for 1986 wss 80,050 tons, of which 6%.4%

municipal fisheries, and-almost_nb_aduaeu;turé

‘production. By 2010, thrdugh the'impleméntafion'of
: fa01litles connectlng the fisheries! bases which will

result in the development of the municipal fisheries!
tung industry, the proportion held by municipal fisheries
will inersase to 53.5%, ahd-the'parcenﬂage held By_
commercial fisheries will decrease to 45357. The regions
neighboring this zZgone have a8 large shortage of fish

products, Thus this zone plays & very important role as

‘the supply base of common fish to.thesa-rsglons. :

Moreover, this zone is the largest tuna supply base in

. the Philippines, necesgitating long distance

transport&tion for shipping the products destined for the

Metro Manila area.

The totalicatch for 1986 was 74,311 toné,:§f which 58=0%
was accounted for by municipal_fishéries;,28.5%'by
aquaculture, and-13.5% by.commeﬁcial{ffaheriéa; "Due to
future efforts to prowote aquaCﬁiture;:by'201O the



~h) Zone 8:

prOPQ#tion-held by aquaculture will increase 0 43.0%,

‘with municipal fisheries having a 51.2% share, The

proportion of commercial fisheries will hold only 5.8%.

Thé_ﬁ@taiupatch'for 1986 was 36,002 tons, of which 74.0%

“was'abcéﬁnted'for by municipal fisheries, 22.9% by
aquaculture and 3.0% by commercial flsheries. Since

then, tho expansion of the area used for aquaculture

-ponds - (by converting sugar beet plantations and other

methods) have been undertaken. By increasing
productivity, increases in the catch from aquaculture are

'precﬁed,_with aquaculture riging to a 49.3% share,

' :-ﬁuniéipél”fisher1eS decreasing'to 4917, and commercial
‘fisheries only 1.6% in 2010,

i) Zone 9: The toﬁallcatch'for 1986 was 55,332 toﬁs; of which 92;4%

§) Zone 10:

was accounted for by municipal fisheries. This zome will

continue %o be & base for municipal fisheries in the

'futuré. ~Although the fishing industry in this zone is on

a very small scale, dus to the shortage in the supply of

'fish-products_in the neighboring regions, this zone is an

important supply base of fish products for those regions.

The total catch for 1986 was 12,224 tons, of which 98.7%
was “accounted- for by municipal fisheries. There are no
foresecable changes in this trend for the future.

Municipal fisheries in this zone are centered around the

fresh-wator fishing industry. As regions in inland

‘Mindanao suffer from a shortage in supply of fish

pfoducts,'this zZone serves asg an 1mportaht'supp1y base

. for these regions.

k) Zone 11:

The total cateh for 1986 was 20,987 tons, of which 95.2%
was accounted for by municipal fisheries. This zone will
continue to have the same tendency and to be a fishing

industry bage similar in function to Zone 10.



1) Prototype Site Pasacaot - The‘ toﬁal' c’a’teh ‘for 1986 was 9 1452 tong of
© which 98 5% was accounted for by municipal fiaheries,
1.52 by commerclal fisheries , “and no aquaculture
product.ion. This site will continue to have the same
tondenicy and to be an industry base siilar 4n function

to Zone 2.

TABLE 6 NUMBER OF FISHING BOATS BY ZONE AND SIZE (1980)

lfhmlcipal <3 tons o - Qoiinieredal’ L To—

Zono “W/Eng. WO/Fng. 35 210 10-20 20-50 50-100 100-500 5300 toms tal
v ms 42TB 46 2 S, 1B’ 1. 070 140
2 1,47 2,039~ 1 .9 24 1 0 . 0 17
3. 4,283 4,203 4 3 7 17 M 5 0 47
L . 2,405 590 1 13 23 2 . 3 .0 0 7%
5 1,685 5,176 19 10 6 o 0 0 0 35
6 14m oo 5 6 19 T 2 1 65
7 ANmb I AT 424 2 aNE 9
8 1,243 2,8, 0 0 1 1 1 0 0 4
9 1,275 3,40 18 23 16 6 8 0 0 71
10 1,02 597 0 0 . 1 .2 0. 0 0 3
11 918 7,53 1 o 0 1 0 0 0 18
Zono 24,7 49,904 44 8 1B 98 3 9 1 515
Total - L : .
Other 80,376 212,844 1,000 470 5% 362 203 191 4 2,720
%IEL 105,090 262,748 1,04 550 8 460 239 20 . 5 3,235

Source: Humber’ of fishing- boats from Census of NGSO,. 1980



TABLE 7 NUMBER OF FISHERMEN (1980) AND AREA OF FISH POND BY ZONE (1983)

‘Number of Fighermen . Area of Pond’

e

Zone _ ‘Municipa1 _ Commercial (ha)
- 29, s 1sm 46,370
2 3,191 435 2,105
3 7,253 : 911 16,220

- :4 - 99640_ _ : 13’294 4y H84 -
B 8,543 149 3,648
6. 23445 : 1,581 _ 393
7 % 3093 . 441 10,531
.8 ) . 57 2;975

9 5 06'7 | - 992 1,337
0. 6,708 97 | s
rjff 6,699 _ . 364 1,511
 Zome Total 88,788 - 7,891 89,734
- Other T{)‘_‘l}ai | 492_,972 ) 35,085' 120,305
PHIL 't TOTAL 581, 760 4, 976 - 210,099

- - Source: Number of flshermen from Census of NCSO 1980

‘Fish pond area fronm Flsheries Statistics 1983, BFAR

7‘_{5)'Eish Demand'aﬁd-Supply by Zone.'

_ Fish demand/supply balance by zone was projected as shown in Fig. 6
_and Tables 15-17 through fish demand and supply analysis. There is a
o shortage in fish products in the Metro Manila area, the northern and
..; central parts of Luzon Island the eastern part of Visayas, the northern,

AR central and southern parts of Mlndanao Island as shown in Fig. 5.1 and

s Table 5 1. The . areas where ‘there is a- consplcuous surplus of fish

'uf;products ars central-southern Luzon, the western Visaysas region, the

i Western Mindanao region, etec.
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TABLE 8 GDP, POPULATION AND FISH DEMAND/SUPPLY IN THE PHILIPPINES .
(1986, 1995, AND 2010) - -

———,

: AVéfaée'hﬁﬁﬁﬁlﬁéfbwth Rate(Z)

1986 1995 2010 - 1986~1995 1995-2010
1)) 93.0 - 135.3 S 253.,0 T 43 4.3
{billion Pesos) g o B
Per Capita GDP 1,663 1,977 2,901 1.9 2.6
(Pesos} P N e = e
Population 55,988,000 68’4211-1000 T 875,206)000_ . . 2‘3:_ - 1°6
Demand (tons) 1,988,505 2,493,217 353115672{' 2.5 -~ 1.9
Domestic I L T N
Consumption 1,858,010 2,313,570 - 35024717 2.5 1.8
Export 130,495 179,647 286,955 - . .3.6 3.2
Frozen Tuna 9,170 10,566 0 13,387 1.6 1.6
Fresh Tuna - 3,415 11,234 N 1441 Tl
Canned Tuna 66,005 107,685 162,712 5,6 2.8
Shrimp 16,171 27,641 55,329 6.1 47
Millfish 1,834 4,618 6,309 10.8 2.1
Others . = 133,900 1,903 0 17,903 0 6.8 0.0
Supply (tons) 1,988,505 2,493,217 3,311,672 2.5 1.9
Domestic _ ' DRI o '
Production 1,954,621 2,415,024 3,224,320 2.4 1,9 .
‘Commercial . - L e o ' '
Fisheries . 558,643 " 570,728 . . 681,509 0.2 1.2
Fisheries  1;093,953 1,318,653 1,621,462 2.1 1.4
Aquaculture 302,025 525,643 9%1,349 6.4 3.8
Tmport 33,884 78,193 87,352 9.7 0.7

Remarks: 1) Seawéed and fish'ﬁeél_are“exéluded@ ,
2) GDP 1s at constant price of 1972, - . -

Source:

1) Philippinés Population Projections 1980-2030, 1985, NCSO
2) Fisheries Profile 1986, Regional Office BFAR §
3) Fisheries Statistics 1981-1986, BFAR .= .

" 4) Foreign Trade Statistics of the Fhilippines 1986, NCSO o
5) Second Nationwlde Nutrition Survey in the Philippines:1982, FNRI
6} The Results of Field Survey of FIS 1988, JICA R



YOII 8361 SLd 10 A9AING PIB14 4O S}{NS9Y Sy3 pue
L. ¥YA9°986% S317S11%1S S0IJaySi4 UO pasBg UO|1BU[1ST :1904N0g
mmw.omM_oom.mmmmm.ﬁ__ﬁhﬁ.ma.omm?mpw_moo,wmmﬁ@.mopﬁﬁm __QPOP_uc:oLU

e 7 S 74 I3 A - At ] S ¥ SIS0T0
€78 8% 0 L . € 6 65 Z 8 17 auog
L 0T 0 Z 23 08 13 0T auoz gl
9999 <86 Sh g 919‘c Gy &Th ££9 849420
88T €891 % I eg0‘zZT 18181 ZET 72ST S geug T
8 19 61 % o 68 i g SJAU3(
758 898 3 L 85 <p I 9 g suo7 01
LCLTT 6861 0 0 o80L'6 LBT8  9u8 991°1 SJayR0
9Lk‘s eIl 9 -z gwe'y - S8s'e Ser  86p § U0z
G9z‘9 180T €9 81 - UpB0‘S 98Th 8% 685 -1 auoz
80901 821 % z 9186 ZSLL  oed L0 wAde [Mel-iwel 6
TS ASh g1 78 2 81 i 3 - deues
71y 8% 8 €S e 51 i 3 ke 8
9T 0T €1 T ¥ 2 0 T - [PRUS14Q SOB3Y
789 1se 61 0 gb 18 i g )
671 - g8l 0 0 9 5 0 1 $49430. [oiog
sz 9%l 6T e 6 L 0 I A
Ip1pT - geg'e £X 06Z‘T  $69°8  18S°L &b €50 2242, 43y30
880°C 896 - ¢ 02zl 70T S 81 8 8uoz
GBO‘F  -1€8 081 8521 0781 08T 6 e gaug g
881z TaLT 98 012 SIS 7 i L1 eo.E 4310
Sge sl 0 G. Al 01 0 I ovosed
6% . 88¢ g ISk 8¢ 0. g g Ao g
2 SN 1 B €8 4 Z ¥ 2042 4310
gel‘e LTE9T IS el €01 g8l 6 61 UBH{BHOPUT
CWTMALcS9l'9 ek LT 0816l 01 -1z vozn 3
020°¢T 098¢ - 8L . O 8gh'e 91z (L 1911 N
0L et o0 o8& 0 0 - 0 0 - ®auB UBylg
CISTYOT TUSES 268 w6 18 o g 9 Tauwz §
Co8gy ely Al g -z S 0 0 T
o8Il i8Iy . 8§l . 386 el . oy 1 ¢ o1
TOOVIOL . SYEHI0 SIONVE. - dWI9HS_ 1°30L  3US(341y  Gsedd  USZ0Jd

o LN0dX3 L JN0dXE - LN0dXE C  L¥GdKT - CYNAL 40 IWT0A L404XH , YHAY - NOiDHY

" (9861) Hsid 40 GNDI MOTVIAL A8 GNV.3NOZ A8 SIDNIAOSA HSHH 40 LNOXE 6 318VL -



YOIl ‘8861 Sld 40 Aoadng piard 4o §1|nsoy 9y} pue
V490981 SOISI18LIS SIIJBYS 4 UO PISEY: U0 IRiI1ST: $304N0S

[79°6L1 Q06°Ll . 8I19°% . 1W0J¢_ G85'6el  <99°l01  veC il B9S 0L [%10L purnosy
66 008 8 Wi 0.t ] R T A T ERE
Z89 g9 e . gl % L 8 . 11 8u0Z
91z . 88T Z g I3 6t g g QT 307 Z1
9e00T 7€ 0zt 91 898'%  T1e¥L BOR1 EQL syl
061°%8 888 01 I e8Il zioer 189D 90B'C -~ gauoz 11
58 B /AN (- NN O N £9 b g | S48430
ws o e8h. 1 g1 98 BL - 8 L g 307 O

190°L1 - 180°T 0 0 010°9T -~ PSh'el  Seg‘T  0ZeT 843430
LESL i8S £1 £ teCL ems's U8 BLg g suog
80Z6 e 9g1 ge - Gp'®  11e‘s 988 819 ) Ao
6eT'9l  08L. 21 z eghel 19Tl 968°T  C WCUl  wede Ike-imel g
<6y e g€ 981l . 0 b ¢ Jewes,
g9 - wZ ST 071 .8 e % g . a1ke] g
g71 o8 1z AR A A A 1B3U31.40) SOJBBN

18 . gee 78 ¢z 69 09 g 9 _ nga)

08 0L 0 0 01 6 1 I 84930 [0yog

891 £9 . g 0% Bl 4 I I y auoz L

Cooghel 0T o8 180°7  TSL‘€T . #BE‘ZTl 191 9IZ°T €248 ALY

%997 787 16 ie gea 1 WLl 8l ZL1 8 auog
1809 62F . 98 8¢z‘'T  8i8‘T  G6S'T 6L cez g 3oz 9
9681 %89 1at 897 ea 102 Z 0z eI 3D

111 84 0 0 61 L1 0 z oroesed

Z0% w8z 17 7L 19 I 9 g auoz g
78 081 L 081 BS bh 9 b 2212 J43U3Q
68v'c 988 nur AL AN 3T+ 0z . 0¢ 7 UBAB | BAH0IPU L
787°9  Sib‘e . 986 QSL‘T l0g . BiT £e Bz Cuozm b
BZL°9T  SBS'l 84l 0 C088°FT BOBEl I€Z GIE“T I
w7 - 68 LL 8¢ 0 0 0 o 22T J3Y3Q
668°LT e - cHB 7191 <@ . 8% Ol L [ auoz g
081 ep1 87 9 g Z 0 0 Z
08T Sl £9¢ 3 81 Z Z ]

WIBL  SUai0 SOONYG  dWIRS _ TZ30L  JUSIgJ1y. USalj  USEod]
IN0X3 _ ¥0dX3  J40dXd  i¥OdX3 T " UNAL 40 GWITION LY0dX3 V3NV NOIDEY
SUOL: LINA

AmmmL HSIH 40 GNDI YOV AR GNY 3NGZ AR SIDNAOYD HSH 20 ...mOme 0L 38wl



YO0 ‘R8T SLd 40 AoAdng plBjY 40 ST{NS8Y BY] put
_ ¥y4d°9861 S0I3S131$ SOIJBUS A UO POSEQ UOI1BMIYST 1904n0g

CCR Ow.. o6 L1 018’9 BCL 4G GIW LG e1l'28]  Gle & l8g'g] [€10], pUnodH i
TEEET 99z Bl 50% 08% - Uw 85 88 SIEN

£8L 768 88 a8 P B« 3 Bl 71 [T auog

282 ZH g I3 68 ¥l 01 9 01 suoz 21

479491 T pse 661 (4 L0891 8ZZ 1T WiE‘E bz8 $49Y10

48Ty DB Bl g LIBYIS SRL'BY LBOCST 189t ‘g auoz 11

1829 - L% €9 701 98! 86 Al 8 $43U30

£LY B8t o1 a7, g8l | 1y - gl 8 ¢ auoz 01

ety A T 0 0 SPYIST 088407 TEhCE €191 SJaulp

78521 <9 81 9 ¢B6°1T o BER‘®  RTH'T LZL . g auog

799°%1 718 217 49 1LL'g] seh0T 69%°C 658 L 9uey

£O6°CT 018 91 g Zer'es 01T 0Sh'h TLGYT €34Y IMEZL-IAB] 6

53] 887 A% 188 09 i 11 i JBURS

gen SEE B £27 0. . 9% 0i i 91887 &

o8] 88 67 iz s 0g- ¢ - A 123U 14D S048aY

£ag Tt el 0% 901 - 18 8 Lo Ngs)

8 # 0 0 91 §1 Z I SJ2Y30 | 0yog

092 8% 89 08 2z 81 Z Z v ouoy L

0ZL°4T  0L0°7 862 081y 198°02  8ZL'RI - 8¢ 1951 22.4% oY)

850D 728 gg1 - 969 §06°C Zhoz 0% L1Z : 8. 3U07

AT AL st i - £35 728 £Tet 126°% 08 AS . g auoz g

666°1 618 507 0bS ves: h0g g ez . EaJE Jaul(

491 901 0 0 2z 74 I Z | ORDESRY

Sit 808 g1 ey 01 LB Z - 8 © g euog ¢

e gsl 01 182 g8 89 LD g I CX ANy

ZLR‘S LZ0°T ‘161 BV S757c N -+ + S ' iz UBNEB | Bd4OJPUI LY

G198 AN 90g‘1 voL‘e . Z6h 89€. - g6 - 08 - _ uozny ¥t -

g08°YT  98F°1 whe 0 " 89620 ST 0T m¢@ 8091 AN

£IT" 68 901 73 0 0 o 0 T2Je JBU3(Q

o9ge'se 1T 88C°1T 9Tz esl . - 90T A 8 S T euor ¢

107 - LB B 1 ¥ oo 0 0 : _ Z

mmmﬂm 791 %8 . 08T'E e .. Mg Z 1

TIWLOLT SYAHLO - SNONWE T dWTEAS _1efel  JUSITIIV.  USaJY USZ0J | ,
&Eﬁ .rgﬁm - 1NGdYT - 130dXT u,_;{%k%u%5>£8§ YA %aﬁ
sUof TN

(otoz) Im_m mo n_z_u_ mo_&ﬁ_ >m n_2< INGZ >m mb:ﬂ@ma Imm 30 140dX3 W w._m.ﬂ.

—583 —



V496961 A31]Bd(D]uny Ag puod USl4 40 vaJY

GSON‘0R6T. STLIUS L4 JO Shsu3)
- 4¥48°9861-1861 SO19513®1S S3i4aUs| 4 1304n05

NI R T _mpm % e GR0TCeC 198 908 Mmm RN N A N A M AR N L

0 B¥8°C - 0 . 6P8°C che's  TLL9T .;mﬂm € hL o resr'eg  gel'gr o . sdRulg
G - 68 0 ,”mmm ;TEB'RT. LBOSS BLB'6T  BLT 18607  186°0T B S L4
0 RPAS 0 LS 61S°6 7es8‘T 14021 96 HIAANA TS [ AF'A o1 suoz g1
ez 008°S L 86L‘C baL 160°Sh  GI8“eh  L0T'T . 8TS‘es 178°gS Sd3YL0
0 g9gy. 0 9y It £69°0¢  FO¥'0E  0SI‘GY - 0S0‘08 Q8008 ¢ . - QW07 11
Q0 911°¢e 0 SI1°C. ghe‘1 -8LL8C  ATL'0E 806°S 9vL‘8¢  9BLiSE . SJ49410
0 08F 0 - 08% 00c 9881y 880°TY 108 8Ty LT8°Th . ¢ auoZ O
8176 g - Q a1%‘'s O - .,omm*ww QTS9r  996°gh  98F°S6  ZOB'ROI - 84340
0 7 ¢ ¢hl Z8s Lhef0s  eTi‘ie  19%‘e 78EGS  TEEiSg . g 3UoZ
616°¢1  7T9°L 0. £P1°1T S8 46v°Ch  CZlgy . 9%0°0l TEL05 11 L =uoz
AR AT it 0 Z90°6e1 €01 807°7¢ 11878 SEL'0  BOH'EH  BOLYIBI . weuE Imwl-1nEl 6
g 069°1 0ZL*1 giv‘e 0% 00881 90L‘6T 185 L99°¢T  0L8'ST . JEURS
096°¢ . 6 0 $28°Y 131 SL80MLT 81T 8ecg 08L‘9C  Q88‘0c - - 81keT g
0 £95°T g €071 € 1088 ¥0c‘s 198y 8TH11 gZh 1T [2RUR1J0 SCJBN
GLl 880°T. 0 £E82°T ¢l - £89°81  CBYET 919'%T  B9E0E  ¥BGOL . nga)
¢ 0 0 0 0. cha's GH3‘9 80E 1568 786'9 . SJaul0 foyog m
gee* il 00T 0 86 HT 8 Ty 8LT°Y TAY A 1€8°8 ¥9i‘1 F sucz L b3
0 89¢°z8 115 081°¢E 1851 8Lp‘T6  698°S8  -CBL'SE  PEETIT BT B3IE JBYL(
0 9L1°9 980°Z T9C°8 g 199°9C  ¥B9‘0C  960°1 2003 700°8g _ 8 8ucy
0 8egeT 1L 9B8T°VT 6.8 - 9E1°CT 110°9¢  I8L°P1  880°¢H  880°S8 . gRuUsZ 9
8 G08°01 081 19601 88L°T ITI‘IS  008°8S  S86°l€ . 078‘96  978°08 eaJE Jaul]
0 o ¢ 0 ] 7188 AL 0%l 497 78v°8 oedESEq
0 CLs 0 T GE9 gel‘el 89281 z08°8 &AL TN A 1A T g B0z G
¢ 6 - 0 68 91 LLTETT £61°21 Z0s‘t pe6'el  vEs‘Sl - BaJdE S8l
0z6°1 075°6 0 0bp 11 8¢8 SHSES  €8FS  £L8°GT BIC'68  9BF°IS  UBMBB40JDULY
¢ 1S8°0F  L186°01 8ee LS 6£8°7IC BTI‘ES  896°TLT  89S°8T  TLBLSE  BLBULSS uozrh §
0 8LB°L 7T8°c - 8BS 1T L p1€‘9 I12¢‘9  S0T‘L91  iZ1‘G8T  1Z1°Ggl JON
0 1Zeel el g18'gl ZEL L91'% 668°L 0 ziv'ie A9°IE €3JE JBULG
0 BSHES 068 89898 1122 008°c1 111481 SLB L SE6°08  S€6°08 [ 3UW7 ¢
0 9b£°T 3 GCE*T 196°T 6£2°6 00Z°21 6L 10522 105°2Z Z
0 BILPT  #80°8 86..°2¢ 8LS 88191 9pL‘9l  ¥79°¢ 801°6C  891‘ge [
Spasneas  puB|lj SUIJBN  |BIOIGNRS  puEBiUf oulJey - 18103405 1810 SposhesS |¥10[
s4nt|noenby [edrouny -JBHEOD)  IAISRIIXT - pUBY Yauy NO 1oAY
sSuol T LINA . . .

.Gwm& INOZ AY GNVY ¥0LD3S AgG NOLLDNGOYd HSHE TL II8VL



¥4V ‘gl A1ijedidiuny Ag puod ysly 40 ealy
DSON‘GSBT So14dYSIy 40 SnSua)

¥vdd‘9861- 1861 80011813235 S1J3USI4 130N0g

Bl 10p _ ERLCCh  ov el - 10v'iC6 114656 46 8%6 99816 1 8CL0L8  ¥LO°SIH'C 78L 918" [#30]_punoJs
0 e’y 0 55T Cov'pl €91 GEg1g  BII B68°CE 868°SE SXETHT
0 1502 0 L50°T 0zzile 1s€'g  18s‘Ty Y 960°Gt  9G0°Sh 11 8oz
0 181 0 181 v96°21  BCPT 88e‘Sl 101 789°Sl  289°Si g1 auoz I
e Gey‘s oI zLL'8 98 18L°08  £89°1€  TRI‘C  GRCVE L9SURY S43410
0 L18 0. L18 g1 gZ6°Ly OB $E8°IS - I8S°00T 166001 9 su0z 1]
0 18ee 0 188°¢ Z8ET  TEY'ST  FIIBE  QLE'S  TI8‘9F  TL8‘OY SO0
0 €8 0 ges [ ZILPY  8e6°%Y  BBRE  USI‘OY  LG1YO% g auo7  0f
SHI‘IZ 0 8T gLIs1T 0 FR0‘6S  PRO6S - 868°TS  69FCINT  BISUIEI SdaU30
0 90‘T O 980°T 7.8 861°9%  TLL‘9S  0€8°T  LSBU0D  iSH09 6 auoz
80Z°8 90Tl O TIB0v 009 ZeL'6h €880 SSL‘g  PSEG9  (9S°L8 L auog
086°88C 128 8¢ 988‘68z 18 £09°69  BRO‘B9  SHIOT  GBLY0B  GIL‘BOE  ®¥AJE (Mei-inE| §
1 I81°¢ 009°T TS EHT ZhL0Z  S86°0T  Z9S‘T  8TE'6T  BUE'6T Jewes
1$8'6  ¥0°T 0 18811 69T ISL0Z  TZ6°0T  ST0‘8  100°IE  Z€80b 93AeT 8
0 WSl ¢ A 4 BEI‘e  IPI‘9  G98‘C 0TSO 0TS0 {EIUDLJQ SOJBON
161 852°C 0 b2 z1 Z0L'ST  BIL'ST  161°2C  €ZI‘0F  BIS‘OR - nga)
0 0 0 g 0 689°9 6890 GB9 peell  BEEL sJayjo joyog
188°¢y  BL9‘c O 816°6% L 9€0‘F  THO‘D  8B9T  BISOT  90T9S b auog L
189 YSLY9F  886°F  8IBTS LRLCT 89L0IT  SISCTIT Z80°L0T (BEEClLT  ST0°TUL 24T JAYL)
0 Z9L°L  BLLC€l  lgsTe € 80F‘8z  11b‘sz  880°T  SROCIS  SROCIS g suoz
0 gr8*ee ISP ASEEF  9CO‘T  pBO0S  0L0'1E 0ZTYRT . LbLf88  lhL88 gouoy 9
i GiTTT €9 THSZT  029‘C  T¥EC09 1969 9TBle 9ZB90T 678901 vaJE JYl0
0 0 0 0 0 ZeT01 TS0 . PEI 98701  982°01 0BIBST
0 818 0 €18 z08 B90‘CZ 1.8°%T  L6F‘B  IBETE  THE'TE T U0Z G
0 618 0 618 Ll 90C‘81 €8l - 6.9 18L°61  18L°6T. €247 JaY10
1969 Pzeel 0 188°61 1.8 BCLDL  STECGL  9T9°BT  GLZLIT  GEBYEZI  UBAE|Bg+OJpUI
0 PEG°PIT  T0B°0T  OP8°GEl  TTLYDLT  188°00  €09°GeE  OBB'ST 6887008 68E°009 uozny %
0 ¢re‘Ti  gesL sglor g 9lp‘8  IZH'8  ZHICEl  1TLUI6T  1ZLYI6I , YN
0 £1€°91 981 86791  BI9‘E  889S g8z O TSL'SE T8l 2T JAU3Q
0 £0%°001 FIE'9  QILQ0T  G8T‘Z - €OS‘BI  LSLOT  19T°8  TLLUIET. ZLLUTISI [auoz ¢
0 8557z 8 896°T - LILST 8986 BBSCIT 48T 889Ul 889U T
0 19698 - 1012 1H9°8F 199 JS9°Z1  BTe‘el - 198°C - LZ8‘PS  1EB‘18 1
Spoomeas - PuBiul - JuUlJdBY 181010ng PUBU| Caulde o 18101ghs L IBIS SpIaMeas | | 8104 Co
2JNg [Moenby _ _ 1ediojuny . CLABMMOY  SAISNIOXT pUBLY YINY T NGIOTY
L SUOL I LINN R . _ T

(S66L) INGZ A8 GNY HOLD3S AS NOLINGOUE HSH € 1avL



AVA9°E86T A31(edidIUn AG plod US4 Jo ®Bady
OSON‘ORGT -Sa1Jdays|§ Jo Snsua)
. UY49°0861-186T SO11S[183S SALIYS] 4 1304N0G

gI9'GeC 816 69.  1€8 IG1  J96'9Lt | €G8 ULE 609 9VC 1 mmw.ﬂmw.n.momqﬂmw. 8 16e € 866 BZL'e _[¢J0] punody

g €Ll 0 gLt 08611  S&pl'1g  &zZl'¢e ool 096°0F  098°0F S4a410
¢ - B8Yg 0 86v‘e.  9CI‘ly  QTEL - SEbisy . L9S g1e‘ze . e18°zs 11 °uo7
s 8ig . 0 gig - vCe'yl LZ8'g 16941 981 901‘81  901°81 0t auoZ ¢}
Sry 809t g€¢ 6eG 81 €06 B06°6  208°CF  0GL°E 9%0°03  160°183 SJ43410
¢ 06g°1 0 088°t el 1gLe9 118°69 SB8°1S  960°6CT  960°6TI g auoz I
0 g8L°g 0 g9L°¢g THe'T 9pL'Zv  880°Ch 8889 TP26LS  THTILS SJ2Y10
0 1Z8°1 0 12541 €8y 268°19 61819 98% 18L°e3  18L°€9 _ g auoZ 01
1HT'ec 0 08 '108°62 o - 788°89  78¢‘89  S06°19  LEE‘0El  88G°6G1 S43U30
0. 86L‘1 0 86L°1 0ty 191°2L  188'LL - 9TE‘E 90L'78 90L‘zg g AoZ
800°6e  TUL0C ¢ 08.°8¢ 15¥ 09g'eg  LIg‘ss  ¥he’S8 geIies IHIYLEl 4 duoz
785°688  B8YS‘T i/ eeTitoy o8 QIZ°08  108°08 . BITZ]  9S0°FOT  8E9°EOS  ®OUE {NYL-INEL §
Z 188G §18°g €LL0T . 1T 988°gC  OBI°LC  6%0°E 0L80F  T18°0Y - Jewes
2Bl SBy's 0 - 080°LT ZLT - B0BST  BLOSLT - €8G8 pel‘ob  ebLie A IR
0 S6S‘T . 0 g65°T ¢ - 968°.L 866°L 80%°¢ 198°¢T 196°ST  [BIUSLJIQ SOLBRN
€z . T¥8E 0 0y 21 T6e0z  P9gf0C  0SPC9T 9e8‘08 1608 nga)
e 0 G 0 ¢ 9BT‘8 2678 £v9 - 6£6°8 8868 S4ay1o |oyog
65%'e3 LI 0 7£9°89 L 0584 LyS S 08e‘e - 120°Sl 085°8L b oouoz L
[§73] 1i8'6L  609°8 AAN 8281 68S°1F1 ~ ZIZ'EPU  06L°ITT 7gI'6SE  &£T1°098 e2JE JSuL)
0 0iz°¢l 881708 Qlger - ¢ b00°6¢  L00‘6E  688‘1 93L‘e8  98L°cs 8 @uoy
i 70198 0g8°8 289°sl 0L0°1 THE‘8e  ZI0‘OF  086°91  ¥29°ZEl  ¥R9Tel g suel g
g 18800 95 KAt ¥£L°C 1IT8L  SPB‘08  LTSYLEe A06°8ET - ZIG'BEl ¥SJE JBYTL)
0 0 Q 8 0 . BE1°61T  BS1°ST 091 gIE'el  BIgEl ovoEsEd
0 $59°1 0 $e9°1 9¢8 v09°8C  OFB‘GT  9FI‘OT  OWEYIR ORTUIY gz g
0 86%°1 0 8651 81. 86G°ET  LIDET QI8 it AN T4 M4 BoJt Jou3D
gLOB ST 0 LhL'1e - 968 £68°06  68P°LB  €8I‘PE  9PLFST  BIRILYL  UPMB(RLOIDULK
0 803°¢8T  TOT€h  118°8g  986°98T (QI6°BL  99P‘S9E  8SSPE  E8'8EY  PEB°8LY uozmy  §
0 FIetlC - 8LL°ST  €80°LE G 806‘01  PI6°DI  60B‘¥BI  SI8‘TIT - SI8TT 40N
0 080°8 &8¢ CLh‘sz  69L°E 01€‘L BLO‘TL D P5S°6E ¥G5°BE goJl® Jayl(
0 LESOLY  180‘gl  68geRl  188T g8L'81  081°1Z . T7i8°8 H9°v1T  199°%1C [ suo7 ¢
0 3ge‘y 61 HLe‘y 16L°1 83LTI  089°BT  ¢91'%  BII‘eT  BiI‘ee 4
8- g81°79  v10°6  881°.8 969 S0% ‘81 107°41  gi¥‘g SILL0T  STLfAQT i
Spoontag  puziu| SUTJe |¥103GNS  puBuj Sultey [23034n5 IO~ Spoomess  [230] ‘

~24n} INoEnby - redy31uny ~-J2HOT)  BAISTHOXE DUBIY P NC DTN

Suoy I LINA . :
(0107) INOZ AS ANV HOLD3IS A% NOUDNGOYE HSH vl Iavl



TABLE 15 FISH DEMANO/SUPPLY 8Y ZONE (1986}

T L Ly Demand. : uppl Balance
R Region/?rovmce Name - Fish Export . Total Fish ?mggr{ Total -
_ o Consumption : (D) . Production (8) __(8-(p
T Whole Country_ 1,858,010 - 130,495 1,988,505  1,954,62 33,884 1,988,505 0
- Hetro Hanlta . 245,196 13,060 258,256 - 185,121 4,472 189,593 -£8,664
1 |locoes.: 130,256 - 1,013 131,829 £3,168 2,315 65,543 -76,286
T2 - Cagayan. Vafley e 79,605 __436: 80,081 - 22,50 1,452 23,853  -56,127
3. Cenbral Luzon 87,70 .. 10,382 . 1.9.8. 093 112,347, 3,423 115,710 82,322,
t Zone 1 _ 50,816 . 10,15} .60,967 - 50,935 6277 81,862 30,855
2 Other Area . . 138,895 . 230 137,126 - 21,412 2,407 - 23:909 -113,217
q . Southern Tagalos.. . 2L 710 1817 953031 461,389 .. 0,408, 465,792, 212,761
"I lazon Area 188,072 1,71 195,843 357,574 3,430 361,3 -165,461
.2 Mindoro/Palavan : 40,496 3,188 43,694 . 89,576 739 90,315 46,620
3 Dther Area ‘ : 13,146 - 348 13J494': 13,934 240 ltlLl?ll 619
S BICOL: i 310888 30053 134,541 135,514 2,308 137,912 . | 3,371
i Zone: &I 8,627 649" 9,976 """ 29,342 157 729,308 720,123
2 Prototype 8 (Pasacao) 1,068 206 1,274 9,452 Cno1e o g4TE o 8,198
. 3. Dther Aréa : : 120,793 . 2,198 23,991 - 95,820 2,221 --95,04] --24,950
& Western Visavas. ... . 113320 .20, 326 193,608 324,03 . 3,16 327,195 133,507
i Zope 3 15,712777-77q, 085 19,80?- 65,088 287 85,315 45,567
2 Zone'8 " - .ooxqm6- - 2,089 . 24,865 36,002 415 36,417 11,552
-3 Other Aréa- . - 134,835 14,141 48,916 - - 222,944 2,458 205,403 - 76,427
7., Centor]. Visayas. . o1aLess 1,962 143,250, 68,582 2,580 61,171 82,079
i""Zone 4 (i Bohol} C15,298TTTTT05TTS, 468 9,831 2197 10,1100 -5,389
"2 Other Bohol Area 14,312 143 14,461 . - 6,954 - 2Bl T 215 . -7,246
3 Cebu .. _'!9,334 662 '79,996 : 30,369 1,447 31,816 -48,180
‘4. Negros: Oriental/Siquijor 33,048 - - 246. 33,294 11,428 - -~ B03 12,031 --21,264
8 . Eastern Yisayas . ... 102,122 - L85 103,318, ...52,397 ... 1.862. . 50,259 . -49,008.
b Leyte _ 58,671 612 59,288 26,730 1,070 21,800  -31,488
.2 Samar. . (83,445 . 534 44,029 25,667 792 26,459 -1745‘?0
9 ..Mestern findanao ... 30,882 034,016 - 131,758 275,074 ... .1.78l.. 276,800 . 149,098
| Zone T’ : 25,286 10,608 35,899 60,792 a5 61,253 25,359
.2 Ione' 9 ' B -16,323 6,265 22,589 55,332 298 55,630 - 33,041
-3 Basulanﬂawi Taw/Su!u 28,231 5,4?6 ‘ 33,707 63,464 515 . 63,813 30,272
4 Qther Arex . 21,842 11,727 39,569 . - 95,485 508 95,994 - 56,425
10 NorthernMindanao. .. . 107,967 ... 0.7J6 .. 109,742 "~ 81,573 1,969 83,502  -28,200
TZone s 11,658 933 12,5007 "4, 827 2137 43,040 30,450
‘9. Other Area .. 96,309 844 97,153 38,746 1,758 40,502  -56,6830
It . Southern Hindanao, 130,862 ..30,387 161,048 133,578 | 2,383 135,962 . -29,087.
T Zone B Ui, 58 95,733 41,8i1 80,050 32677780,976 38,765
2 other Area : 112,784 6,654 119, 439 53,523 2,057 55,586 -63,853
12 . - Centaral Mindanao 33,2551;65239:90359.3‘171;60960 956.....28,951 .
'"i'""z"é'r']e 10 11,082 2587 14,310 12,224 202 12,42 1, 056
2 Zone 11 15,968 523 16,491 20,987 281 21,218 Q 788
3 Dihor Arez - 61,205 842 62,047 26,136 18  27,252 -30,785

Remarks T Estimated from Flsherles Statlstlcs 1986, BFAR
Secord Nationwide Nutrition Survey In the Phitippines 1982, FHRI
Results of Fields Survey of FTS 1988, JICA



TABLE 16 FISH DEMANDISUPPLY BY ZONE (1995)

. Demand '“f.{ o :bljh" ' _-?upgl{_ : f £ - Raiance
' ‘o":PrOVinée Name “Fish : Export . Tolal 8 ~lmport ota
R Reg{ v/ Consumption . - (D) : Product|on' RN §S) (S) (D)
T Whole Countey 2,313,570 . 7179,6847 2 493 217 2L415,02t1' 78,193 2J493 Pl SN
0 Metro Hanila - 307,085 . 16,7124 ;323 808:?:: i __.5 4774193 ‘
I locos = - 157,730 o 2,180 " - 2,818
5 Cagayan VaHey 104,578 =180 .;_1.865:
3 .Central buzon | il 230380 L0
1 Zone 1 g 13
2 Qther:Area ' 171,816 ‘
4 Southern Tagalog ........307,829 " 10,303 . . 318,18
1 Lizon Area TN, 080
.2 Hindoro/Pajawan _51 382
3_Other Area 15,393 -~ 882
5 .. Bicol 163,358 o 2,005 0 166,41
1 Zone. 2 T ' 10,868 ' ;
2 Protolype 8. (Pasacao) 1,420
‘3 Other Area’ !511070 S i ,
B Mestern Visavas. . ..o.c..22:09600 L 20,211 239, 206
") " Zone.3 ' 19,528 ]
: 2 Zone & 29,1800 - 2,86000 0
-3 0Othér ‘Area . 163,352 18,496 ..
. Cenbrai Visayas . . 170,720 815 )71.595
{"Zone & {in Bohol) UV E00 168~ A7
2 Other Bohol Area 17,178. 80 . -
-3 Cebu ' - 95,852 . 48]
4 Mewros Or!ental/Smmjor R 10 P | T :
8§ Fastern Visayss.. ... ...123,065. . 958 124,093
1" Leyte 70 951 o483
2 Samar 52,11 o T Agh
9 ;““?§§§§uiiﬁﬂﬁﬁnyq”"hm""“""”“;AZQjﬁﬂﬁu;;;HSG 405,
“ o1 Zone T . 35,5387 8,208
L2 Zone§ ' BRI - YL DR Y 1 f B
3 Bagiian/Tawi Tam/Sulu S 34,6803 16,2090 5 Tl ERERE ]  FERREY ) Y.
- 4 Other:Area - 30,863 - 17,068 - - 111,469 -
10 Northern Mindanao . . ... . . 137,319 ... 1,128, . 138,447 93,028 ....2,489 .. 95
1 Zone5 . 13,441 542 46,157f‘ '
2 Otiher Area : 123,878 585 - 45,871
T Southernﬁmdanao163.5364&185 144,837
1 Zone & . 22,5068 - 38,150 100,591
© .2 Oiher Area 140,971 - 10,036 < 44,245
12 Central Mipdamao . . L1202 18 ...96,636 1,985 99,256 13,795
1 Zone 10 ’ 13,250 216 15 682 IR : 2,8
2 Zone 1l 718,885 - 642 - 45,058 355 ¢ - 45,704 25,187
3 other Area 78,118 931 35 898 1,393 37,531 - -41,518
Remarks : Estamated from Fisheries Stattstlcs 1986, . BFAR

Second Nationwide Nutrition Survey in the Phllippfﬂés 1982, FHRI 371_1
Results of Fields Survey of F‘TS 1988, JICA o
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TABLE 17 FISH DEMANDISUPPLY BY ZONE (2010)

e

Second Mationwide Nutrition Survey in the Philippines 1982, FNRE
‘Restlis of Fields Survey of FTS 1988, JICA

59—

' _' e Demand - Sugply ' —_ falance
R - .Regi,on/_Provmce Name Flsh - Export Total - Fish - Import Total :
S DT (‘onsumptmni - (D) Preduction 8y . (S)-(hy:

- T. :-2:Wholé-Country . .- 3 02‘1 ?1? 286,955 3,311,672 - 3,224,320 " B7,352 3,311,672 0
___9 '_fl*!etro Ham]a' - -300,615: - 24,303 414,819 202,815 7,081 234,086 -175,832 .
T 1 leces ‘ 200,988 3,983 . 209,951 107,715 . 3,849 107,827 9112
2 ~Cagayan: Valtey 138,117 . 201 - 128,319 . 23,019 2,645 26,0680 -112,251
-3 ;-....-.Centrai Luzorl L80T8 34,200 300,820 2040195 5, BBT 200,487 . -91,180
ol Zoene . CT8,811 33,986 113,247 214,641 1,519°7207,413 94,166
2 OLhér Area © 20T 273 278,380 - 39,554 4,368 43,030 ~185,346.
4 South.@.m Tagalos G330 TS 022 a8 958 T BI9, 100 1,012 834,502 406,286

o1 Lazon Area. - 325,113 8,676 333,788 638,834 6,226 - 649,517 315 728
'-2 ﬂ:ndoro/Paiawan' . 69,454 5,872 15,325 0 154,306 1,330 157,879 82 354
L8l Other, Area 18,568 574 18,142 125,824 856 27,346 . - B, 204
D i et eeenen g s 216,227 ..2,808 218,836 194, 466: Al 200,203 -17 1833
S 1 14,553 475 15,029 . 41,290 99T A2,396 27 367 ‘
2 Prototype 8 (Pasacao) 2,048 =135 2,182 13,319 0 -39 -..14,010 - "11;828
3 QtheriArea ... _ 199,626 --1,009 200,625 - 139,907 - 3,823 - ‘JM 797 --56,828
6. Western Vissvas T 10,289 T UALSS! TTSILEI T BT, 57L U8 M6 TS 202157
& Zone 3 ) 25,456 837152 35,208 132,624 g8 130,432 95 214
27 Zone 8 e 40,158 3,059 44,218 83,766 - 769 - .B4;220 - 40,002
i3 “Diher- Area - 204,668 27,720 232,388 353,182 13,920 359,329 - 126,94).
7. Central Visavas. .. .. ... 215001 1,066 . 216,077 88, 527;..........‘..‘1 118 82,002 -123,975.
: T Fone' 4 (ln Bohol) 283 240 21,508 15,071 407 15 273 -6,235 "
2 Other Bohol Area 20,930 87 21,017 8,939 401 8,723 . 11,204
-3 Cebu - ' 121,184 553 120,137 . 50,656 2,321 52462 -69,275
4 Negros Orlentai/S:quuor 513629 186 51,815 13,5861 “989 15,044 "'-36'?71 .
'8 . FEaslern Visavas .. . . 158,889 . 1,316 . 160,265 - 81,123 3,083 85,519, 74,748 .
B S I3 S 8,471 633 92,105 10,154 1, 75277749,598 140,506
2. Samar 67,417 2743 68,160 . 40,870 1,291 42,920 - -25,240
9. Western Hlndanao e I57,506 79,728 .. 237,234 . 015,242 3,016 427,963 180,729
T Zone T : £1,839 14,862 56,493 . 104,056 - 801 100,897 44,403
9 ‘Zone'd : ) 25,794 . 12,662 38,456 98,133 494 83828 48, 1y 312
e Bastlan/'l‘awl Taw/Squ 48,641 25,963 10,604 -82,_'?06 855 108,739 - 38,138
"4 Other Ares L 145,239 268,441 71,680 130,347 866 131,469 58,819 .
10 Northern Mindapao. . . . .. ..[BT:368 lzuﬁﬂ.;L...‘_..lfSB 728 121,022 3,588 129,258  -59,470
- ‘—l Zone [ 15,944 673 15,916 - 63,781 292 67,077 51 161
: 2 "{ther Area : 172,125 - _B8T 172,812 57,241 - 3,298 82,181 -1]0,831
I Southern Mindanao. ... 211935 . 75,091 297,026 183,742 4,174 195,045 -101,982
T 76ne 6 ' 80,515 62,464 92,479 129,096 5807 128,710" 36,791
2. Other ‘Area 187,420 16,627 204,047 60,846 3,580 . 65,275 -138,772
12 Central Mindamao 151,246 . . 2,375 . 193,621 ~ 11} (D78 .2,896 138,820 - -34,800
T one 10 ' 17,065 52 17,317 18,106 327 19,294 1,577
"2 “Zone -1t - 26,460 789 27,249 52,513 507 _55_ 241 21,592
3 -Other Area - 107.720 ' 1,334 109,05‘1 40,960 2,063 44,285 -84,769
Remarks & Estlmated from Fisherles Stattstms 1986, BFAR
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