in our judgment the most suitable location for the Center.

The Center at Christmas Island is primarily intended to be

a base for shipping fish out of the Island rather than as a
facility for intra-island distribution. Also, at the present
time, the main target species will be lobster and milkfish,
neither of which requires the use of deep-sea fishing vessels.
For this reason, the catch to be supplied to the Center can be
brought in by land. Thus, the most desirable location for the
facility will be one convenient for shipping product.

Christmas Islend presently relies almost entirely on the once-
a-week Tarawa-Honolulu air service for shipping its produce.
In the case of fishery products, no use can be contemplated of
the inter-island sea cargo service, with a frequency of only
2-% calls a year, or the tramp steamers to Honolulu, operating

only about twice a year.

Considering the above factors, we feel that the most desirable
location for the Center would be that adjoining the freezer
that has been built for brine shrimp use, located between
Banana Village and the airport.
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The Skipjack Fishery ‘Training vessel :’%5“"%“:'}1“? :us;f?;_e '::i Vi g

This vessel is to- be a pole and line sklpgack flshery *”f““_: .

tralnlng vessel of a deck house typre. Its operating area,

we anticipate, will be mainly between the Equator and 5 N/S LT

within the Kiribati exclusive flshery zone. This is a calm

_ area posing at no danger of typhoons~ The -vessel - w1ll”be

registered by J.G. Its main purpose will be-to give tralnlng

in skipjack pole and line flshery technlques. To maximize
the effectiveness of this training, the’dérew will ‘total 24 .
members, so as to provide a capa01ty for regulatily accommo-“
dating about 20 tralnees.\ . R

.y ' A PR " LI *

~

k Theihorsepower'of the méin_enginé should bé kept as low as

possible, in view of the probable continued escalation in fuel
prices and the attendant need to hold down.fuei consunption.
In the case of Japanese skipjack vessels, there is continual
competition in the fleet to out-run other vessels to fishing
grounds, which of course inevitablym;eads to the -fitting of
high horsepower engines. But.in the case of the subject - .
vessel, from the standpoint. of operating economy;, the horse-
power has been set at 600 or less, even at some. sacrlflce of
speed. . . oiop _'* e "5T¢““t? Sevsd) sl

J',’L Lo EF T

Needless- to say, smnce éven the sllghtest 1ncrease in 1oad 1s

51gn1flcant the ‘Hold: capa01ty should be as ‘large as’ p0581ble._
Also, the phy51que of the: I-Kiribati should be taken,lnto !
account in establlshlng bunk length: and celllng height 1n the
bridge and mess room.n_And,;slnce thg vessel will be opérating
in high-temperature trobicaifwaters; in order to_enhance con-
ditions for on-vessel ‘bait cultivation, specific design
efforts should be paid %o a_heavy-duty circulating pump and “
the placement of draining holes moblllzlng fully existing
knowledge in this fleld. él igg%f~kl

5 ~
H}swva-n( -
i =

[xe

fgggxgyhgnﬁspegifications;can be.essentially xpe:samerag,fprgfﬁ

the Neimanganibuka and are shown below. . All.of these.values:.:

_are apprbximate and subjéctntggchangg‘in the detailedAdesign.

ERY

#

4 ‘;Er _;w;-::__i . :':‘ ) '_~:29;V_“.. ] ’




Skipjack Fishery Training Vessel Specifications

1. Vessel Type Pole and Line Skipjack
Fishery Training Vessel
(Deck House Type)

2. Classification J.G.

%, Basic Specifications:

Length overall 35,00 m {approximately)
Length between .
perpendiculars 27.00 m
Moulded breadth 5.70 m "
Depth 2.60 m i
Designed draft when
fully loaded 2.35 m .
Gross tonnage 100 tons "

Fish hold capacity (bale) 28.00 mw’ "

Live bait hold capacity
(bale) 27.00 m’ "

Fuel tank 38.00 m? :
Lubricating oil tank 3.00 m? "
Fresh water tank 15.00 m? "
Main engine 4-cycle, diesel, 600 PS
Propeller Solid-construction, 4 blades
Service speed 9.5 knots (approx.)

4, Complement 24 persons

5. Power Supply 100 KVA, AC225V, 3¢, 60 HZ

6. Instruments for Navigation,
Fishing, and Communication Use:

Magnetic Compass 2 (units)
Electro-magnetic log 1 "
Radar 1 "
Fish-finder 1 "
N.N.S.5. 1 "
SSB transmitter-receiver 1 "

The concept design for the general arrangement of the training
vessel is shown on the following pages.
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3.2

Fish Marketing Center Facilities

1) Site Conditions

The Center at South Tawara is to be located at Betio. The
site will be located about 100 meters direct line distance
from the Betio wharf and comprises some 500 square meters

of public-owned land in an area adjacent to the existing
50-ton freezer. The west portion of the site faces on the
sea; to the east, there is a road of 4.5 m width; to the
north, an existing freezer; to the south, a memorial park.
On the seaward side, there is a masonry embankment, but the
site is on a slight decline in the direction of the sea.
There are no boring data on site physiology, but, judging by
existing structures in the area, we feel it would be safe to

estimate soil-bearing strength at not less than 5 tons per
8¢q. mtr.

The front road runs in a north-south direction; to the south,
it leads to the city; to the north, it leads to a boat yard,
slipway, and pub, then dead ends. Consequently, we see no
danger in the Center's functions being impaired by a future
growth of traffic on this road. Nevertheless, to facilitate
the receiving and dispatching of fish, we should consider
providing a direct vehicular approach to the Center.

- 3% -



Proposed construction site for
South Tarawa Fish Marketing Center

The Center at Christmas Island is in the vicinity of the end
of the airport runway, using the site of a former hangar.
Christmas Island, from the late 19%50's to the early 1960's,
was used jointly by the U.S. and U.K. as a nuclear testing
area; as a result, the island's roads are in good condition,
and approaches present no problems. The land base is firm,
with an anticipated soil-bearing strength of 10 tons per
square meter. There is a freezer facility housed in a former
hangar just adjoining the site, and a new federal office is
being built in the vieinity for the Line and Phoenix Groups
Ministry. ©Site size 1s ample. The land is publicly owned.

T



Proposed construction site for Christmas Is. Fish Marketing
Center (On the existing concrete slab shown on the left)

2) Arrangement Plan

The functions of the Betio Center are to be divided generally
into: processing and storage of catch and retail sales. Thus,
the retail facility should be located on the south side of the
property close to the city, while the processing and warehous-
ing functions should be concentrated in the northern portion.
Since the contours of the site are restricive, the fence
between the site and the existing freezer should be removed

to allow the placement of generating plant and elevated water
tank, both of which must be supplied from outside the compound.

Since both the generator and freezer will be dissipating heat,
overhead ventilation should be in a north-westerly direction
so as to utilize the year-round breezes. On the seaward side,
there will be a workshop for repair and maintenance, a ware-

house, and an administration office.

The Center at Christmas Island, though small in size, should
be designed for the functions of collecting, processing, and
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shipping out the catch. Receipts and dispatches will be
effected via the front paved road. The site is ample in sigze
so that facilities may be freely positioned. We propose that
these be located in a north-south direction aldng the road.
Office and superintendent quarters should be on the windward
side, with the processing area in the center, and the genera-
tor and elevated water tank on the south side. As in South
Tarawa, full consideration will be given to natural ventila-

tion and hygienic aspects.

Structural Plans

No special provision need be made for earthgquakes or typhoons.
Design can follow Japanese standards. Although Kiribati has
district zoning ordinances, there are no basic regulations
regarding construction structure itself. Very few materials
can be procured locally other than sand. The structure will
be steel-frame, prefabricated and assembled locally from fully
fabricated components.

Water Supply and Sewerage
Water Supply:

Drinking water will be provided by means of an elevated water
tank which will collect rain-water from the Center's roof.
This will supply water for ice-making equipment and the freezer
as well as drinking water to reqguired locations in the offices
and plant,

Other water requirements will be met from an elevated well-
water tank from which water will be supplied as needed to
processing locations and lavatories. Water lorries will
deliver water to this elevated tank. In view of the high
salinity of the well-water, pipes will be vinyl-chloride.
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5)

Sewerage:

The dirty water from the lavatories will be collected in a
septic tank built to WHO specifications. Other water will
Seep in a seepage pit.

Ice Making Plant

In order to keep fish fresh through all distribution stages,
ice is absolutely indispensable, particularly during the
period between catch and landing. The ice-making equipment
design is a function of the shape of ice required. These
shapes generally fall into three categories:

1) Block Ice 40 xg/ ; 50 kg/ ; 360 kg/slab
2) Plate Ice Width: 6mm-18mm; 2-10 cm?/piece
3) TFlake Ice In snow-flake shapes

From the standpoint of avoiding injury to the fish while icing,
the flake shape 1s ideal; for maximizing ice life, the block
shape is preferable. The block shape is best suited to large
production runs; the flake shape to small volume runs. After
considering the size and volume of fish involved in the pro-
jected operations, we have decided on the plate-type ice-maker.

The ice storage bin will be of a capacity to permit storage of
approximately 1.5 times the ice-making capacity. This calcula-
tion was based on projected demand at times of peak catch loads.
We plan to install a freezer in the ice-storage bin, in which
temperatures will be continuously maintained at between O—5°C,
so that ice-supply needs can continually be met. Construction
will be section steel. The ice-making equipment will be placed
above the storage bin. Ice-making, ice-crushing, and ice-
storage operations will all be automatic.
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6)

South Tarawa ice-making capacity:

Required ice-making capacity: 2 tons/day (at maximum catch)

x 0.9 (ice requirements per ton
of fish, including anti-
cipated loss during 1
round-trip)

= 1.8 tons
Market sale requirements 1.0
Other needs 0.2

Total 3.0 tons/day

A S-ton ice bin will be provided to meet any demands above
these levels. Since the well-water has a very high salinity
of about 1%, the freezing section will be of brine ice speci-

fications.
Christmas Islands ice-making capacity:

Required ice-making capacity: 3 tons/week (at maximum catch)

5 days x 0.9 (ice needed per
ton of fish) =

0.6 ton

Air transport/
nisc. uses 0.4

Total 1.0 ton

The ice-storage bin will be a large 5 m?. The freezer section
will be to brine-ice specifications.

Quick—Freezing Facilities

In order to preserve freshness and taste, catches must be
frozen as promptly and speedily as possible. Fish should be
divided into two groups: 1) fish landed ice-chilled and
destined immediately for the fresh market; and 2) fish to be
sold at a later time; this would be quick-frozen to a body
temperature of -25°C and stored in the freezer until shipment.
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At South Tarawa:

We have assumed a quick~freezing requirement of 1 ton/day--
or 50% of the 2 ton/day maximum catch. (The remaining 50%
would be s0ld on the fresh market.)

The facility should have racks sble to accommodate skipjack
of any size up to 160 mm dorsal diameter.

Freezer temperatures should be maintained at —55°C, using a
forced circulation pressurized fan activated by a high-powered

cooling unit. The unit should be capable of freezing the fish
within 8-12 hours.

At Christmas Island:

Since no significant local demand can be anticipated, the bulk
of the catch will be exported in frozen form. Fish species
will be lobsters and milkfish.

Lobsters will mostly be shipped live. A once-a-week air
gservice linking Tarawa, Christmas Island, and Honolulu is
expected to be inaugurated from 1980 but, in view of the
limited number of flights, daily shipments of lobsters will
obviously be impossible. Thus, in anticipation of future
requirements, we have set processing capacity at 3 tons per
week:

3 tons/week + 5 days + 3 freezing cycles/day = 200 kg/8 hour
period

The main items to be frozen will be lobster and various sizes
of milkfish. We have, accordingly, specified plate freezers
with easily adjustable racks geared to small guantities.

7) Freezer and Refrigerator

A freezer will be required to maintain the quick-frozen fish
in frozen form. This freezer can also provide standby capacity
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in case of a breakdown of the existing 50-ton freezer or in
the event that this freezer reaches capacity.

The freezing equipment has been selected to provide a tem-
perature inside the freezer of -25°C. Construction is to be
prefabricated panels, with insulation sandwiched in. For
ease of freezer operation, shelfs will be provided along with
slatted drainboards on the floor.

If the fish that are landed cannot all be simultaneously
quick-frozen, iced fish will be temporarily stored in the
refrigerator along with fish destined for sale in the fresh
market. Thus, the refrigerator will have a wide range of
applications. Its interior temperature will be specified at
-5°C. Paneling will be the same as that in the freezer.

At South Tarawa:

(1) Freezer

Capacity-—-
1 ton/day (quick freezing capability)
x 10 days = 10 tons
10 tons + 0.4 mw’/ton = 25

Heat-resistance entrance door equipped with an
air-curtain fan.

Water~tight lighting inside freezer
semi-sealed condensing unit, air-cooled type,

on wall

Inside temperature: -25°C

Construction: prefabricated, with insulating

panels
(2) Refrigerator

Interior capacity---
2 tons (at maximum catch volume) x 2 days = 4 ton
Other 1 1

5 "

- 4o -



8)

5 ton + 0.4 m” - 12.5 n”

Heat-resistant entrance door

Water-tight lighting inside

Semi-sealed air-cooled condensing unit on wall
Inside temperature: -5°C

Construction: pre-fabricated with insulating panels

At Christmas Island:

Freezer
Capacity——-~
hour freezing -
200 kg/8 period ¥ 2 cycles /day x 10 days = 4 tons
4 tons + 0.4 m>/ton = 10 n®

Heat-resistant entrance door

Air-curtain fan above the heat-resistant door
Water-tight lighting inside

Air-cooled, semi-sealed condensing unit on wall
Freezer temperature: -25°C

Construction: Prefabricated with insulating panels

Generating Plant

A regular generator will provide electricity for power and
lighting at both the South Tarawa and Christmas Island Centers.
Since the generator motor is to be operated at a high 1500-
1800 RPM, specified inspections must be made at 2000 hour in-
tervals. The generator will be directly coupled to the engine
flywheel via a shock-absorbing coupling plate. The generator
body will be installed on a common stand with all necessary
auxiliary units, such as control devices, radiator, and
battery.

- 41 -



At South Tarawa:

At

Load Calculation: Power
Rated at: Input:
1. Freezer 8.28 KW 11.89 KVA
2. Refrigerator 2.65 3.63
3. Ice-making plant 21.4 30.2
4., Quick-freezer 22.86 33.11
5. Lighting and outlets - 5

Total Input 81.8% KVA

Based on quick-freezer start-up requirements, superimposed
on the other four loads (1,2,3%,5), the maximum power load
will be:

(11.89KVA +3.63 KVA+ 30.2KVA + 3KVA) +50.5XKVA = 99.22/KVA
of which 50.5 KVA represents initial load.

On this basis, the generator should have a 100 KVA capacity.
Christmas Island:

Load Caleculation:

Power
Rated at: Input:
1. Freezer 5.6 XKW 7.97 KVA
2. Ice plant 8.22 11.82
3. Quick freezer 9.05 13.3
4. Lighting and outlets - 2
Total Input 35.09 KVA

Based on quick freezer start-up requirements superimposed
on the other three loads (1,2,4), the maximum load would
be:

(7.97 KVA + 11.82 KVA + 2 KVA) + 32.4 KVA = 54.19 KVA
where 32.4 KVA represents initial load.

On this basis, the generator should have a 55 KVa capacity.
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Power supply specifications are as follows:

A% Bouth Tarawa: 50 HZ

At Christmas Island: &0 HZ

- 43 -
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3.3 Fishing Equipment

As already noted, fishing equipment will provided under three
categories: a bulldozer to be used in constructing the skip-
jack bait fish production pond; a fishery research boat; and
fishing gear for the extension purpose. Equipment specifica-
tions are as follows:

1) Bulldozer: 1 unit
Flywheel horsepower 60-65 HFP
Ground pressure 0.3 kg/cm2 or less
Total weight not over 7500 kg

... to be equipped with back-hoe and shovel; shovel
should be of a type that can also serve as an
dozer plate.

... to be accompanied by a normal quantity of spare
parts for 2 years' use.

2) Research boat: 1 unit

Hull material FRP

Overall length 10 meters

Engine output 40-50 HP; diesel
Accessories Deck awning cover

Fish-finder for shallow-water use (up to 150 m)
Drum coupled to engine for gear operation

3) TFishing gear for extension work to include;

gill net, troll line, cast net, minnow net, lures,
floats, sinkers, nylon rope, various pieces of
operating gear, outboard engines (25 and 40 HP),

small operating skiff (FRP; overall length 5.5 meters)

3.4 Management and Operational Plan

The personnel and funding requirements for operation of the
Skipjack Training Vessel and the South Tarawa and Christmas

- 58 -



Island Marketing Centers incorporated in this program are
outlined in Sections 4.1, 4.2, and 4.3 following. We feel
that, as therein discussed, with the exception of the initial
fixed capital investment, all of the operating expenses for
these projects can be covered from operating income.

The training vessel will be owned and operated by the
Fisheries Division, Ministry of Natural Resource Development.
The Neimanganibuka Project, presently being conducted with
FAO/UNDP aid, is due to be concluded in December, 1980. While
it is not clear at this stage whether this project will be
extended, it would, in any case, be necessary to establish a
new locus of responsibility within the Fisheries Division for
operation of the training vessel.

With respect to the Marketing Centers, for the time being,
the functions involving purchases from fishermen and sales to
consumers can be put under the direct aegis of the Fisheries
Division. It is vital that efforts be made to develop a
smooth flow of product collection and an appropriate price
structure.

For the Center at South Tarawa, we envisage eventually having
the landing operation handled by the Betio City Council and
the retail operation either under the Jjoint supervision of the
Betio City Council and the cooperative associations or dele-
gated entirely to the cooperatives.

As to the fishing equipment, the bulldozer will be used mainly
in the FAQO/UNDP aguaculture project, with the Project lManager
taking responsibility for management and operation. All of
the other equipment would come under the direct management and
use of the Fisheries Division. Considering that the items
will not be distributed directly to the fishermen, we antici-
pate relatively few problems.

From the preceding, it can be concluded the abllity to manage
the project according to plan will depend for the most part on
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the quality of personnel selected.

With regard to the training vessel, we feel that, judging by
the past traditions of I-Kiribati and the training achievement
of the Marine Training School, it should be quite feasible to
attract compatible trainees for service as crew members. But
the training instructors for these candidates -- particularly
in the fields of fishery operations and engines —-- may be
difficult to recruit locally. TFor this reason, the Government
of the Republic of Kiribati is attempting to recruit overseas
experts, with Japan having already been the recipient of such

a request.

The length of time required for technical transfer will depend
mainly on the technical competence and determination of those
on the receiving side. In this connection, a review should be
made of the training results from the Neimanganibuka Project
with the FAOQO and JICA experts already on the scene, but our
feeling is that 3-4 years would probably be required.

The most critically needed personnel for operation of the Fish
Marketing Centers will be the Manager and freezer technicians.
Given the complexity of the facilities involved, a manager is
required who will be continually seeking to maximize their
efficient utilization. For only in this way can the operating
efficiency of the equipment be raised, operating costs reduced,
and the volume of fish handling capacity increased -~ which
cycle of events will in turn further improve the operating
efficiency of the eguipment.

Freezer technicians are vital to secure a high level of equip-
ment utilization. This category of persomnel should not only
be expert in freezing technology but also knowledgeable and
well versed in the electrical and mechanical fields.

We believe it would be desirable to recruit a highly capable

manager locally either from among civil servants or via a
selective recruitment program among the general population.
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3.5

At the present juncture, however, it would be difficult

to recruit the freezer technicians locally. The Fisheries
Division, therefore, should give thought to putting this
function in the hands of the foreign experts who are ex-
Pected to arrive in January, 1980.

Unless Kiribati develops alternate resources to replace the
depleted phosphate mines, true economic independence may prove
difficult to achieve. TFortunately, the adjacent islands are
richly endowed with skipjack resources, while, from the stand-
point of domestic distribution, I-Kiribati have been mostly
reared on a fish diet.

We trust that the Government of the Republic of Kiribati will
take the responsibility and initiative for insuring that the
management of this program is put in the hands of persons who
fully understand and are totally committed to the program
objectives. It is particularly important, in the case of the
vessels, for the crews to appreciste the fact that an entirely
different attitude is required for fishing activity, as opposed
to work on land. Only in this way can Kiribati implement this
program to mobilize the resource base with which it is so
richly endowed.

Construction Program

The skipjack training vessel will be built in Japan and,
after completion, sailed to Tarawa for delivery. Similarly,
the fishing equipment will be procured in Japan and shipped
as finished goods to Kiribati.

Since the Marketing Centers are to be constructed in two
locations -— Betio and Christmas Island -- careful thought has
been given to the construction program. Prior to the start
of construction of these facilities, the following construc-
tion-related activities are reguired on the part of the
Government of the Republic of Kiribati: viz.,
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1) Verification of the final construction site and
obtaining the necessary approvals and clearances

from appropriate official agencies.

2) Ground-leveling of the site and filling, as

necessary.
3) Procedures for obtaining construction permits.

4) Removal of the fence on the south side of the
existing freezer.

5) Arranging for the installation of telephone lines.

6) Landscaping work, following the completion of

construction.

Building materials that can be procured locally include:
sand, blocks, U-shaped concrete forms and other concrete
products. Other than this limited range of items, all
materials will have to be imported.

Construction equipment, such as truck cranes, forklifts,
and concrete mixers, can be hired in the necessary quantity
and size from either the Department of Public Works or
private distributors. However, in view of the high lease
rates and limited availability of concrete mixers, prior
confirmation is necessary.

Ordinary construction workers are readily available, but it
will probably be necessary to use the services of the Depart-
ment of Public Works in recruiting skilled workers.

To shorten construction time and efficiently execute this
dual-location project all preparatory construction that can
be accomplished locally should be contracted out to either
a local construction company or to the Department of Public
Works.
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3.6

Construction Scheduling:

The subject program has been developed to utilize funding
under the Government of Japan's budget for Fiscal 1979. Thus,
preparations should be made to start implementation as soon
as the Notes have been exchanged between two Governments. An

outline of construction stages and progress chart is given on
the following page.
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3.7 Approximate Budget

1. 100-ton Skipjack Fishery Training
Vessel (1)--- (¥000)
100 GT, 600 HP engine.cesceceeesss ees. ¥ 220,000

2. Tish Marketing Centers:
At South Tarawa (1)
At Christmas Island (1)

%. Fishing Equipment and Gear....... cesraa cvee 51,000

4. Ocean freight and delivery of
Training Vessel (from Japan)........ reons 28,000

TOTAL ABOVE ITEMS ..... 463,800

5. Detail Design and Construction
Supervision @ ........ trensasressvnans ‘oo 26,200

GRAND TOTAL ...ccc-- .++ ¥ 500,000
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Introduction

Techniques for economic analysis for social infrastructure project
have not yet been refined in general. Very few examples exist with
respect to Japanese grant aid projects, which tend to be oriented
to the social infrastructure. For this reason, the target project,
a8 a rule, results in unprofitable operations. In such cases, a
decision has to be made on the true social benefits of the project,
which transcend the question of profitability, and this in itself
obviates the need for financial analysis.

Although the concepts of financial and economic analysis are
clearly quite different, when one considers that financial analy-
sis is a step along the way to economic, the latter cannot be
considered without the former.

In recent years, determination of project priorities and the
establishment of optimum aid scale are beginning to be called
into play as evaluation criteria in carrying out effective aid
programs. This Section is an attempt to answer this demand.

This analysis attempts to evaluate the appropriateness of the
proposed aid for Fisheries Development Project in Kiribati under
conditions where the analytical techniques themselves are not yet
fully developed and benchmark data from the target country are
inadequate. Nevertheless, such an exercise will give a basis for
reassessing the benefits and costs entailed in the project and will
also provide benchmarks for effective project operation. It also
prdvides material for a case study analysis to assess which
criteria are suitable for measuring the economic viability of a
project on the basis of profitability and the social benefits
accruing therefrom. We would welcome any comments or suggestions
regarding the subject analysis from the parties concerned.

In conducting this economic enalysis, the particular areas of

concern were the following:

1) Given the underdeveloped state of the Kiribati society and
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2)

3)

economy, we could not obtain significant data with which to
measure the effectiveness of the project and so were forced in
many instances to forego measurement of indirect benefits.

This means that, in the case of a project of no or small profit,
such as one involving grants—in-aid, net present value or in-
ternal rate of return will inevitably be calculated at low
levels. Thus, despite a poor economic evaluation, or perhaps
for the very reason that it is poor, the need for the aid is
probably very great on the basis of the unmeasurable indirect

benefits.

The amount of aid being planned in this case represents a high
5.5% of the GDP of the receiving country (Kiribati) and 13.4%
(Fiscal 1977) of its ordinary government revenues. In a case

of this sort, is it proper to use unadjusted conversion factors
that have been calculated from past data in measuring post-grant
effects.

As a result of the depletion of the phosphate resource, which

had accounted for 37% (Fiscal 1977) of gross exports, a major
secular shift in the XKiribati economic structure can be antici-

pated. In such a case, are past data any longer valid?

In conducting this analysis, though fully aware of these various
problems, we were unable to come up with meaningful answers to

them. Furthermore, the Fisheries Development Project is very wide

in scope, making overall analysis difficult. Accordingly, we

elected to carry out our analysis on individual program items. only.

4.1

Skipjack Fishery Training Vessel
Calculation of Operating Costs
OQutline of Operations:

For purposes of estimating operating costs, the following
operational conditions were postulated:
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--.The subject vessel will be based at Betio and will

operate year-round in the waters surrounding Tarawa
Island.

--.For each day of operations at the fishing ground,
the following breakdown is assumed:

Drifting from sunset to sunrise: 12 hours

Cruising for bait and fish detection: 0 "

Fishing operations 2 "
Total 24 hours

Note: Round-trip sailing time between home port
and fishing grounds has been included in
the above cruising allowance

...The annual operational pattern has been assumed as follows:
Cruising and operatiDg ....sceeeenveee 208 days

Unloading, reprovisioning,
preparations for sailing,

crew rest and recreation ....cccc0e.. . 112 1
In dock = chieveeecccacanana ceseanes 45 n
Total %65 "

(1) Cost of Materials:

(A11 caleulations are in Australian dollars.)

1) Fuel Costs:

Main engine: consumption--
175 g/hp/hr x 600 hp x 10 hrs x 208 days
= 218.4 kl

Auxiliary engine consumption--
195 g/hp/hr x 300 hp x 24 hrs x 0.5 x 208 days
= 146.0 k1l
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We have assumed a fuel cost of $275/kl. On this
basis:

(218.4 k1 + 146 k1) x $275/k1 = $100,210/year
Fuel o0il prices are difficult to forecast at this
time. We have not allowed for any future cost

inflation.

2) Lubricants:

Main engine consumption--
2.5 g/hp/hr x 600 hp x 10 hrs x 208 days
= 3.12 k1

Auxiliary engine consumption--
2.5 g/hp/hr x 300 hp x 24 hrs x 0.5 x 208 days
= 1.87 k1l

Assuming a price of $825/kl, we have:
(3.12 X1 + 1.87 k1) x $825/k1 = $4,117 per year

3) Ship supply articles——
... reckoned at $4,800/year

4) Fishing gear--
... estimated at $3,200/year

5) Fresh water—-
... 15 m x 16 trips x $1.54/m° = $370/year

6) Expendable items--
... included under the categories for ship supply

articles (3) and fishing gear (4)

7) Bait--
.+. in principle, self-supplied
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(2) Lavor Cost:

1) Officers—-
+.. assume a complement of four officers:

Captain, Chief Engineer, Master Fisherman,
and Chief Navigator.

4 persons x $4,500/year = $18,000/year

2) Crew-—-
... 20 persons x $1,560/year = $31,200/year

3) Food Expense--
assumed at:
Officers: $3.00/person/day

Crew: $#1.70/person/day
4 persons x $3.00 x 320 days = $3,840/year
20 persons x $1.70 x 320 days = $10,880/year

$3,840 + $10,880 = $14,720/year

(3) Operating Expenses:

1) Insurance—-
... Hull insurance figured at $20,000 per year

2) Administrative:
... estimated at 2% of the sum of material, labor

and insurance expense.

(4) Repairs and Maintenance:

.. obtained by multiplying ship cost by a repair ratio
factor based on the number of years of service from
year of construction. The following repair ratio
chart has been applied:

- 71 -



Y
comies |2 ]2 3|45 |67 8|9 |10f1n|12 1z |1 |15

Repair
ratio ()| 2 [3+3]3-98 4.6|5.2515.9(6.56(7.2|7.85|8.519.18|9.83 [10.49{11.15 [11.77

(5) Depreciation:

A constant-sum methed, for 15 years

Note: Depreciation expense has of course not been
calculated in the cash-flow analysis.

Income Calculations

Based on a projected first-year catch averaging 2 tons per
operating day, we have assumed a 5% per year increase in
catch volume. This means that the average catch rate at the
final year of the operation will reach to %.96 tons per year.

We assume that 90% of the catch will be of export quality; the
remaining 10% will be for domestic sale.

Export prices are assumed at $500/ton FOB; domestic sales at
63 cents/kg.

Cash—Fiow Analysis

We have assumed a project life of 15 years (1980-1994). Based
on the above assumptions, we have developed a cash-flow projec-
tion, calculated on the basis of 1980 prices. This is shown in
Table 4-1.

It will be seen from this table that, over the entire project
life, operating expenses of the training vessel are expected to
be defrayed by income from sale of catches, with cash balances
on hand increasing from year to year.

Net Present Value (NPV)

We understand that the minimum interest rate in Kiribati is .
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Given the top priority and importance that has been accorded
the Fisheries Development Project in overall official plan-
ning in the wake of the depletion of the phosphate resource,
we have based our calculation of NFV on a minimum 7% discount
rate. The results of our analysis are shown in Table 4-2.

If we exclude the initial capital investment (i.e., grant-
in-aid from the Government of Japan for the purchase of the
training vessel), the NPV comes to A$ 445,784,

However, if we include the initial investment, the NPV becomes
a negative value, at (- A§ 488,750).

This means that, assuming that the training activity of the
vessel will be made on a commercial operation basis, even by
the final year of project life, reinvestment will not be
covered by income.

From the preceding, it can be concluded that, although
operating costs can be fully defrayed from operating income,
the project will find it difficult to generate funds for
continuing reinvestment. Thus, in order that it may continue
to function as an independently funded enterprise, some sort
of financial aid (such as extremely low interest loans) will
be required at the time of reinvestment (i.e., when a new
vessel has to be purchased).

If we next perform a sensitivity analysis based on raising
catch efficiency by a factor of 10% per year, the NFV becomes:

Aﬁ 849353'4'
IRR = 17%

This underscores the importance to profitability of improving
catch efficiency -- that is to say, of generating maximum
benefits from the training operatiomn.
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Economic Analysis

Conversion Coefficient

To convert from market prices to border prices, the standard
conversion coefficient (SCF) was calculated as follows:

M+ X

5CF =

M(1+T) x X(1+8-T,)
where:
M = Total import value (CIF)
X = Total export value (FOB)
T = Total import duties
S = Total export subsidies
Ty= Total export duties

Using 1978 trade customs data, the SCF works out to 0.87.
However, since the so-called Phosphate Tax is considered a
mining, rather than export, tax, this has been excluded from
the calculation.

In the matter of wage valuation, for skilled labor, domestic
market wages are seen as reflecting opportunity costs. A
saving premium was not considered. Thus, the shadow wage
rate (SWR) for skilled workers was set at:

SWF = SCF = 0.87

Based on official labor statisticst even villages exhibit
below full employment conditions. Thus, the opportunity costs
for unskilled workers are seen as being the marginal produc-
tion value of agricultural labor. The SWR for unskilled
workers was calculated on the basis of the following equation:

D,

SWR = Sl % SCF
i

* National Development Plan-- 1979-1082; p.46

- 74 -



Social B

o
]

3 Number of agricultural workers

[92]
]

Total labor supply

SWR = 10,127 persons
18,997 persons

0.87 = 0.46

enefits

Benefits accruing from the skipjack training vessel would

include:

1)
2)
3)
4)
5)

increased exports of fishery products.

income from the domestic sale of fishery products
development of fishing technology through training
increased employment opportunities

gaining an understanding of the country'’'s fishery
resources

With respect to Item (1) -- increasing exports—-, since these
are valued on an FOB basis, the figures have been carried
over from the Financial Analysis.

With regard to Item (2) -- domestic sales revenue--, we applied
the standard conversion factor (SCF) to market prices.

As to Item (3) -- training effectiveness—-, in general, the
rate of return may be estimated by solving the following
equation:
oo m B, BemBee 0 Ben 7 B
t (1 + ) (1 + r)2 (1 + )™
where:
It = TPTraining Investment
Etn = Earnings”o£ graduates of training program
in year "n
E __ = Earnings of those not receiving training
Wo4p year "n"
r = Rate of return
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However, at the present stage, data do not permit an estima-~
tion of opportunity costs for graduates of the training pro-
gram. Accordingly, this calculation could not be made.

With regard to Item (4) -- expansion of employment opportuni-
ties--, we considered only direct employment, as calculated

by applying shadow wage rates to respective market wages for
skilled and unskilled workers.

As to Item (5), while there can of course be no argument that
an understanding of the fishery resources will intrinsically
produce benefits, we did not use this factor, owing to lack

of a definitive estimating method.

Catculation of NPV/IRR

Table 4.% shows social benefit costs converted to a border
price level. Using a 7% discount rate, the NPV comes to:

( - A$ 19,440 )

while the Internal Rate of Return (IRR), as roughtly cal-
culated, comes to:

6.7%

This means that investment and revenues are in approximate
balance at a discount rate of 6.7%.
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TABLE 4.2 SKIPJACK TRAINING VESSEL -- FINANCIAL ANALYSIS

CALCULATION ON THE NET PRESENT VALUE (NPV)

(In A%)

Operatin afeﬁﬁiiﬁid Vessel |, ati Net Present

Year Rovonnee | of the Pug;gise Fosts C | Income Vg%;f

Project

( 8934,5358)( A934L,534)
1980 213,408 -l 934,534 200,549 | 12,859 12,859
1981 224,078 - -| 217,087 6,991 6,539
1982 235,815 - -| 227,837 7,978 6,973
1633 27,553 - -| 233,295 14,258 11,649
1984 259,290 - - 238,587 20,703 15,817
1985 272,095 - -| 213,962 28,133 20,087
1986 285,966 - -| 249,337 36,629 2k 432
1987 299,838 - - 254,795 45 043 28,062
1988 314,776 - - 260,087 54,689 31,829
1989 330,782 - - 264,462 66,320 36,078
1990 347,855 - -| 270,777 77,078 39,156
1991 364,927 - -| 276,460 88,467 42,022
1992 383,067 - -| 281,835 101,232 bl 947
1993 Lo2,274 - ~-| 287,293 114,981 47,717
1994 422,547 84,615 -] 292,750 214,412 77,617
Total 4,604,271 84,615 [ 934,534) 3,799,113 | 889,773 | k5,784
( ab4L 7610 a488,750)
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4.2

Fish Marketing Center at South Tarawa

Calculation of Operating Costs

The same financial and economic amalyses will be done as in

the case of the Skipjack Training Vessel. We may postulate
the following conditions:

Generator:

Ice-making Plant:

24 hours/day operation
Normal operating load -- S0%
Utilization rate —— 60%

In principle, water will be internally
supplied from rain water catchment, but
we assume 10% will be purchased.

Maintenance and Supervisory Personnel:

Depreciation:

Repairs:

Manager (1)

Freezer Mechanic (1)
Electrician (1)
Workers (4)

Driver (1)

Building -- 25 years

Freezer, Refrigerator, Ice-making Plant,
Quick-Freezer --- all 9 years

Generator, Refrigeration Lorries -- Syears

A constant-sum method will be used; assume

that facilities will be sold for scrap

value and new equipment purchased at a

point when the remaining value falls %o

10%.

The following repair cost ratios have been applied
by year of life for the various items of equipment:
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Years in Use 1 2 3 b 5 6 7 3 9

Repair Ratio (%) 1 |1.65]|1.98 2.3 |2.63(2.95|3.28 | 3.6 |3.93

Revenue Calculations

Demand :

Based on the survey results* for fish catch and consumption
in South Tarawa, the following demand volumes are projected.
The demand and consumption figures include that of restau-
rants, Government institutions and non-Government organiza-
tions. Canned fish consumption is calculated assuming that
the net volume per can is 15 oz which is multiplied by the
total number of can consumed.

... Fish consumed per capita: 126.5 kg/yr.
... Potential fish demand per capita: 31.3 "
«+. Consumption of canned fish per capita: Q.04 "

Population:
We assume an annual growth rate of 3.5% for South Tarawa,
a bit less than the present 4.1%.

Supply Capacity:

The above mentioned survey has disclosed that in case of
canoes the total operational hours was 12.% per week and
for powered boat 14.8 hours. This operation level indi-
cates that increase in supply can be attained simply by
extending the operation hours. Fish collection from the
outer islands may alsc augment supply. Therefore the
potential supply capacity is considered to be in excess of
present demand, even including projected demand increase.
Furthermore we can expect the Center will function, when
completed, to improve the existing fish distribution. Thus
we assume the potential demand will be fully met by 1985.

* A Report on Fish Catch and Fish Consumption in the South
Tarawa Region
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Shift in Canned Fish Consumption:

With the opening of the Marketing Center, a part of present
consumption on the imported canned fish ¢an be expected to
shift over to fresh fish. The estimation of substitute
demand for camned fish includes such uncertain factors as
people's preference and storability, but in the meantime,
there is a selective policy of the Government to suppress
canned fish import for the purpose of foreign exchange
saving. Thus as a result of the Center's operations, we
assume that half of the present canned fish consumption
will shift over to fresh fish by 1985. The weight of fresh
fish required for one unit of substituted canned fish is
however calculated at the rate of 2 to 1.

Self-Supplied Consumption:

Those families newly moved to South Tarawa area will have
less opportunities to engage in self-supply fisheries than
those presently living in the urban area. We are project-
ing, therefore, self-supplied consumption at 850,000
tons/year, only slightly larger than at present.

Volume of Fish to be Handled by the Center:

Based on the above assumptions, we assume that 50% of all
fish distribution in South Tarawa will flow through the
Center. The volume of fish to be handled during the
initial year (1980) is ther estimated at about 890 tons.
Sales commission for the Center has been postulated at 8
cents/kg which corresponds to 5% to 10% of the current

retail price.

Ice Sales:

We assume that 15% of total ice production or 90 tons per
vear will be sold to fishermen at 2 cents/kg.
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Project Life:

This has been set at 25 years, the depreciation period
established for the building.

Cash Flow Analysis

Cash flow projections, based on the above assumptions,
are presented in Table 4-4. As this table shows, opera-
ting income should amply cover both operating costs and

working capital requirements.

At a discount rate of 8.5%, the normal interest rate in
Kiribati, the NPV works out to A§ 149,116 and the IRR %o
11.6%.

The project is thus shown to be eminently sound, and there
is a high probability that it will be able to establish
itself on an independent financial base (i.e., will become
a self-supporting operation).

Economic Analysis
The following benefits may be anticipated from the project:

1. Operating income.

2. Reduction in imported meat and fish products based on
expansion of the domestic supply of fresh fish.

3. Increase in fishermen's incomes as a result of the
improved distribution facilities and expanded supply
of fish.

4. Expansion of employment opportunities.

5. Raising of nutritional levels, based on a stable supply
of fish.

In this analysis, we have made estimates for Items 1-3 and for
the direct employment benefits under Item 4.
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(1)

(2

(3)

(#)

Operating income:

We have converted the cash flow projections from the

financial analysis to border prices by applying the SCF
viz, 0.87.

Reduction in Imports:

The anticipated shift from canned to fresh fish has been
valued on the basis of CIF prices for canned products.
We have assumed a 50% causal effect resulted from the
operations of the Center on the shift from canned foods

and have, accordingly, applied 50% of the above CIF values
for benefit estimation.

Increased Fishermen Incomes:

We have applied a factor of 50% to the projected growth in
fish supply on the basis of a presumed elimination of the
current supply gap and the expected shift from canned foods
to fresh fish. These values have been converted to border
prices.

Employment:

We have considered only direct employment effects.

* &k ¥ * %

The results the above analysis are shown in Table 4-6.
As may be seen in this table, assuming a discount rate of
30%, we have:
NPV
IRR

1

A$ 456,509
43 . 4%

On this basis, we may conclude that, from a socio-economic
standpoint, the subject project has considerable merit.
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