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SUMMARY

The need to improve intra-island shipping services in the
Ha'apal region has become evident. An ad-hoc survey relating
to existing boat operations in Ha'avai, was carried out by
Central Planning Department during February 1982. This

study is based on the results of this survey,

1. Passenger and Cargo movements

- Results indicate that the bulk of intra-island
passenger and cargo flows are either to or from
Lifuka (approx. 75% of all cargo movements and
7L% of all passenger movements respectively).

- Conservative estimates of the intra-island flow
of cargo to and from Pangai were established at
around 1,000 tons/annum.

- A high correlation between the size of passenger
flow and cargo movement to Pangai and the number of
boats stationed on each island of trip initiation
was established. The more hoats stationed on an
island the higher the volume of cargo and passenger
movements.

- The geographic location of islands has a great
bearing on the direction of cargo and passenger
movements, A strong tendency for passenger and
cargo movements from the Nomuka and Ha'zfeva districts
to favour the Tongatapu direction was established.
This has been reinforced by the fact that:

a) Copra purchased at the Ha'afeva and MNomuka
copra stations is shipped directly to Tongatapu.

b) MFalekoloas’ located on all islands excluding
Ha'ano, Mo'unga'one and Lofanga, obtain their
wholesale supplies from Nuku'slofa,

Similarly there is a strong tendency for cargo and
passenger movements from the Nerthern sub group of
Ha'apai to favour the Lifuka direction.

- Route coverage (of boats surveyed) is extremely low
(hoats tend to stick to 1 or 2 particular routes)
and confined mainly to routes linking with Pangai.,

2 Views of boat owners

- Nineteen out of twenty-two boat owners had favourable
views towards the possible introdustion of an intra-
island vessel,

- Some felt that present services were not meeting cargo
and passenger flow demands and present services were
unreliable.

- It was suggested that a boat with freezer or cold
storage facilities be introduced to stimulate growth
of the fishing industry,



ive.

The provisgion of intra-island shipping services in the
Ha'gpai Group is inadequate, While demand for cargo and
passenger movement is not being met, boats surveyed were
often found not to be running at full capacity. The
dimensions of the problem extend to such things as the
fact that boats are also used for fishing, boatowners
are fulfilling both economic and social functions and
boats tend to be confined to a very limited number of
routes in specific areas, Direct intervention by
Government into intra-island shipping in Hg'apai is called
for to improve:

- efficiency and management of boat operations
- regularity and reliability of services

- safety aspects of services.
This study recommends the following:

- That a new vessel be introduced. This should have
a cargo capacity of around 15-20 tons and a
passenger capacity of at least 50. This vessel
would be used mainly to cater for the Ha'afeva,
Nomuka, Fangai routes.

- In addition to this a smaller boat is needed with a
cargo capacity of 10 tons and a passenger capacity of
30, This boat would cater for the Fangai, 'Uiha,
Ha'agno and Mo'unga'one routes.

Justification for the above proposal rests at least in
part on the implications of the following observations:

- Given the strong concentration of passenger and cargo
movements in the Northern sub-group of Ha'apai
towards the Pangai direction, a smaller vessel with
very flexible schedule, is needed to make these
shorter lengthened Jjourneys.

- A larger vessel permanently stationed in Ha'gpai, is
needed to cater for the longer Jjourneys associated
with routes such as Pangai - Fotuha'a - Tofua -
Ha'afeva - Pangai, similarly for Pgngai - Ha'afeva =
Nomuka - Pangai.

This larger vessel should also have appropriate cold
storage facilities for storage of fish. It would also
cater for the larger cargo requirements associated with
any agricultural production and other industries e.g.
transporting of timber to sawmills in Pangai, in the
Ha'apal group. It is expected that production from the
agricultural and fisheries sectors in the long run will
increase., A larger vessel with a cargo capacity of at
least 15 tons is thus required.
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- As a second priority, the larger vessel will also
be able to make any trips 'if' required to Tongatapu.
Given the strong tendency for cargo and passenger
movements from Ha'afeva and Nomuka towards Tongatapu,
it is expected #t least in the short run, that the
volume of czrgo and passenger movement in this
direction will remain high. In the long run however
this tendency may be reduced with the introduction
of a larger vessel capable of carrving required
cargo and passenger volumes within the Ha'apai Group.

- Following Cyclone Isaac, one would expeet the
movement of cargo from Pangai to outer islands to
increase significantly given the flow of construction
materials and equipment to outer islands for
reconstruction purposes. The recommended larger boat
would provide invaluable services in this regard.

The study indicated that management of private boat
operations was in certain aspects inefficient. Some
hesitation should exist about issuing full management
responsibility and authority for any new vessel proposed
to a subset of these boatowners per se. Appropriate
government influence in this regard, needs to be
established on a continual basis. This could perhaps be
most effectively achieved through the government shipping
agency, the Shipping Corporation of FPolynesia.



INTRODUCTION

It has been a long established view that intra-island
shipping services in the Ha'apai Group reguire substantial
improvement., A number of studies focusing upon Ha'apai,
have earmarked the fulfillment of this need as a must

for any successful attempt to alleviate major constraints

to development in this region.

With the existence of possible outside sources of aid,

the likelihood of Govermment intervention in this regard

is high. Therefore it was desireable that a rigorous
analysis of certain issues relating to aspects of boat
operations in the Ha'apal Group be undertaken, particularly
in the event of Government deciding what it should commit
in this regard. This study is a contribution towards any
effort to meet this requirement.

Located 62 miles north of Tongatapu, the Ha'apai Island
Group consists of 17 inhabited and 3L uninhabited islands,
scattered cver 2733 sq.ml. of sea. The Group Had a
population size of 10,792 in 1976 (17% cf the Kingdoms
population for that year). #Agriculture, Forestry and
Fisheries™" is the principal industry group in the region,
accounting for 66% of the contribution of the Hz'epai
Group to the Kingdom's ¢.D.P. in 1979/'0. Agriculture is
the most dominant component in this group.

While 'intra-island' shipping in Ha'apai is run by the
private sector, some form of government involvement at

the 'inter-island level exists. Relative to the past,

the inter-island shipping service is now mere reliable
(particularly follewing the introduction of the 0lovaha
vessel). To exploit maximum benefit from this improvement,
intra-island shipping services must be upgraded
substantially.

In relation to the utilization of their boats, private
boatowners in Ha'apai, are fulfilling both social and
economic functions. The obJjectives of these functions
may well be in-compatible under certain circumstances.

voe ol




In view of the above, & survey was carried out in
February 1982 to clarify issues relating to various aspects

of Hatapail intra-island shipping.

The contribution of this study was made on the basis of

the results of this ad, hoc survey.

Pollowing Cyclone Isaac (march 1982), which devastated
Tonga affectihg Ha'apai most severely, the need for
significant improvement in intra~island shipping services
has become urgent. This improvement 1s a necessary
pre-requisite to the successful implementation of most
rehabilitation programmes to be undertaken in the Ha'apai

Group.

-




Z., METHODOLOGY

Given the need to clarify a number of issues relating to

the current situation of intra-island shipping in Ha'apal, &
survey was carried out to collect the appropriate information
from a pre-defined population of boatowners in the region,
The survey wzs undertaken in February 1982 and involved
travelling to the islands of Lofanga, Kotu, Ha'afeva, INomu:u,
Mango, 'O'ua, 'Uiha, Lifuka, Foa, Ha'ano and Mo'unga'one.
Basically the survey arproach was through interviewing
boatowners using a pre-designed questionnaire (See Appendix 1

An attempt was made to undertake a complete census of the
boat population with boat length ¢ 20 feet, within Ha'apai.
This criterion for defining the boat population surveyed was
considered appropriate given the minimal significance of
smeller boats (<20 feet in length) with regard to passenger
ahd cargo movements between the major centres of the various
districts, within Ha'apai. In any case, time and financial
constraints expslled any chance of conducting z complete

census of 211 boat units in the group,

Information collected in the survey questionnaire (see
Appendix 1) included details relating to technical aspects

of boats, operating expenditure and income earned from boat
operation, boat cargoe and passenger movements and the views
of the boatowners relating to intra-island shipping.

To ensure that maximum information relating to cargo movementsz
was obtained, effort was channelled into collecting
appropriate data on czrgo flows to retail establishments
("falekoloas") and tc/from copra purchasing stations, within
the Ha'apai Group. This involved extensive interviews with

+ "Falekoloa™ owners and managers of copra stations.

The reference period adopted in this survey was largely
confined to the month, December 1981, This period was
considered optimal since the effect of possible scurces of
error ("non-randomized") such as memory lapse by boat owners,
would be relatively minimal. The confinement of the
reference period adeopted to largely one month was favoured in
view of the objective of the project. It was felt that
average monthly figures would be more useful than average
annual estimates given the likely existence of factors such
as seasonality in demand for passenger and cargo movements.

sewa bk




3. RESULTS ARD DISCUSSTON

3.7 Technical Details of Boats

As stated in Section 2 the size of the boat population surveved
was 22. Selected information relating to this boat population

is given in Table 1.

Table 1 : Technical and other Details Relating to the Boat

Population Surveyed

( Range

e Average for boat

AL (per boat) population) Toas
Length of boat 31 feet 23-140 feet

H#o.0f crew excluding
captain needed to 2 1-5 39
operate boat

No. of passengers boat
able to saiely carry 22 12-40 L95

Quantity of cargo bost
able to safely carry L-6 tons 0.5-19.0 tons 99.5 ton

Type of Motive Fower

Sail only Diesgl _Ingine Sail plus diesel engine

No.of boats 12 6 n

Type of Construction Material

Local Foreign Local Plus Foreign

No. of bhoats 3 3 11

Mo, of Bgats According to Island Stationed at

Fangail Lofanga Ha'afeva Nomuka Mango Fotuha'a Fonoi '0C'ua 'Uiha
2 1 2 3 1 1 1 2 1

Ha'ano Mo'unga'one
L L

No. of Boats According Years of Construction and Acquisition

Year Boat Constructed

1945-55 1956-65 1966-75  1976-81 Unknown
5 5 6 L i

Year Boat Acquired '

1945-55  1956-65  1966-75 1976-81
3 3 6 10




Table 1 highlights the plausibility of the following
deductiaons:

- on aversge the boat population per se does not provide
relatively high opportunity employment-wise;

the proposition that advocates the utilization of three
small vessels which "would eaclh have a cargo capa@ity of
5-8 tons and carry about 35 passengers" (Eyre, 1982), is
in this regard equivalent to one which favours vessels
of sizes similar to the 'just above average sized boat'

in the boat population surveyedj;

-~ since 55% of the boat population surveyed utilizes
"sail only” type of motive power, the degree of
vulnerability for the bhoat population and its working
schedule (e.g. freguency and regularity of trips), to
factors such as weather is highj

- since 54.8% of the boat population surveyed was acquired
in or prior to 1975 and at least 63.6% of this boat
population was built prior 1975, the age of the existing
boat stock of the Ha'agpai Group is relatively old.

A corollary of this is that associated majntenance costs
are high, if not very high.

vamei B
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3.2 Pasgenger and Cargo Movements within the Ha'apai Group

For reasohs nresented in Sectionz 2 collection of information
regarding passenger and cargo movements was confined to the
reference neriod December 19681, These results have been
sunmarized and presented in this section. ZEgtimates on an
"average nonthly' bagis of equivalent results for at least a
subset of the results obtained for December 1981, are also
provided.

Pigures for December 1981 (Table 2) and estimates on a monthly
basis (Table 3), both confirm that the bulk of cargo and
pagsenger flows are either tc or from Lifuka.

Table 2 : General Trends in Cargo and Passeniger lovements

within Ha'apai for December 1981

) i Quantity
Passengers % {tons)_ %
To Lifuka 1 033 5] il T4.4 38.7
From Lifuka 460 22.8 Tl6 37.1
To and From cther
Islands (excluding )
Tifuka) 524 26.0 48,3 24,2
TCTAT 2 017 100,0 200.3 10C.0

Table 3 : General Trends in Cergc and Passenfer lovements
within Ha8apai on sz monthly basis (estimated)

B 5 of Cargo %

P=a s3eNgers ('tOflS)
To Lifuka 085 50. 71.0 38.8
Prom Lifulka 424 21.6 T1..5 39.0
To and Trom Other
Iglands (excludiag
Lifuka) 578 28.3 40.6 9%
TOTATL 1 967 100.,0 183 .1 100.

——

P
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It is important tec note that despite the general trends for botk
Necenmber 1981 (actual - see Table 2) and on a monthly basis
{estimeted - see Table 3) being consistent, the existence of
seasonality has rendered the December 1981 figures on tho highecr

S14C.

Detailed results of cargo and passenger movenents for December
1981 are given in Appendix 2. Bince 75.9% of all cargc movements

and 745% of all passenger movements were to and from Lifuka, corgn
and passenger flows relating to Lifuke are presented in more
detail (see Table 4).

Car ety

Panle 4 ¢ Return Passenger Trips and Cargo Movements to and
from Tancei for December 1561

e

TROM PAFGAT TC PANGAT
Quantity Quantit;
Fo. of of Cargo llo. of of Cargc
Passengers  (tons)  Passengers  (tons)
MORTH
Fatano 1C 120 469 16.4
“o'unga'one - 0.6 450 51 o6
HNIZDDLE
Lofaigza 180 36.0 - -
Totuha'a 240 36.0 - -
SCUTH
'U-il’la 20 2 . 4 36 ?) [
Ha'lafeva 10 1.6 32 1.0
Fonol - - - 241
"Otua - - 10 1o
Vomuka, - -~ 46 -

”

In view of the results in Table 4 and thoge in Iable 1 relating
to hecat distribution hy island of stabtion, the existence of high

14

correlations between the size of the pazsenger flow and cargo
movement to Panzai and the number cf beats stationed in the
igland of trip initisticn, are well established (observed Pearson
gorrelation Co-efficients are 0.86 and 0.71 respectively). In
some perspective it is more desirable to view total cargo and
passenger flows in their more disaggregated forms according

tc routes. Results towards this end for December 1981 are
presented in Figureg 1 and 2.

Q
v e e e f D
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sesencer Trips according to Routes Within

the Ha'apal Group for December 1681 *

10 ' UNGA ' ONE
4 21
\ . HBA'AIC
450 179
o TAO u
. LOFUA '! b
. /.! LIFUKA
I 240 ~ '
FOTUE' A 1B — \
LOFANGA# “/ 56
TATA
KOTU o /
NOMUKA o 63
i’*\w. FONCIFUA
MANGO #
/ 30 39
$O TONGATAPU
*

Pigure cited for esach respective rcute is the sum of
under taken either way for

all passenger trips
December 1961.
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Tizure 2 t Cargo lMovements (in tons) Accordings to Route
Within the Ha'apai Group for December 1981 *

20 ' UNGA ! ONE
-]
TIA ' ATO
L ]
740

17.4

TOFUA ® TOA
LIFUKA

FOTUHA'A &—

HA'AES
KOTU = ////
TUNGUA & \\\
0 '0'TA
145
NOMUKA o

‘"’\\- J ToNOIFUA

70 TONGATAPU

* TFTipure sited for cach respective route is the sum of
all carge (in tons) transported either way during
December 1961.°
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ecause the cnagtraint on the definition of the boat
population snrveved was a function of bozt size (boat. 20 fzet
qualified), it appears plausible to argue that the realized
"gizes™ of the wvarious flows accoxrding to route gshown in
Tigures 1 andg 2 are conservative. The validity of <tliils

argument regts on the observations that total cargo and

e
B

L£5]

rasgenger novenent

1. within closely related islands (e.g. Kotu-Tungua-
'0'ua~Ha'afeva groupdy are serviced to a significant
extent by a fleet of smaller gized boats
(< 20 feet in length); and

2. between district centres (¢.g. Homuka-Ha'afeva-
Pangai chain) are partly affected by services of
inter-island vessels (e.z. 'Ata and Olovaha).

Civen the exisﬁing sea transport infrastructure, it is cvideint
from Figure 2 that the geographic location of islands has a
great bearing on the direction of cargo movement. Cargo
moving from tire Ha'afeva~Nomuka digtricts appears o be biased
towards the Tongataru direction, A gimilar tencdency cof bias
oexists towards Lifuka for the northzirn sub-group 6f Ha'apai.

I:: view of the paramount importance of copra with regard to
the monetary gector of Ha'anais' agricultural industry and
itg impact on the pattern and magnitude of cargo flows
vithin Ha'apai, informetion on copra purchases (as presented
in Table 5) was collected.

sivdi 5 5501




Table 5 ¢ Quantiixr(tons) of Copra Purchased by Station

= i -

at the Ha'apai Group

Estimate of
Total Copra Quantity BEstimate of Average Toia
Total Copra Copra

. Purchased Quantity Quantity

Station Purchased Purchased
1979 1980 1981 Dec. 1981 $g§1donth For
(tonsg) (tons) (tons)

Pangai 415 659 306 6.7 25.4
Pukotala 296 276 203 4.5 16.8
Fotua (Foa) 413 530 307 6.8 25.5

tUiha 313 550 421 Qa3 34.9
Ha'afeva 265 420 373 8.2 31.0
Nomuka g 289 401 260 e T 21.6
TCTAL 1991 2836 1870 41.2 15542
Total excluding
Pangai, Toa,
Ha'afeva and |
Tiomuka, GCY 753 624 13.8 517

* Actual Total guantity purchasged.

Fron Table 5 the following is evident:

(1)

(2)

Level of copra production in the Ha'apai Group for 1981
was significantly lower than its 1980 counterpart.
Consequently the average estimate of copra purchased per
month for 1981 is most likely oh the low sicde relative to
potential production level per month.

Since the copra purchases in Pangai, Foa, Ta'afeva and
Nomuka zre shipped straight to Nuku'alofa, & significant
portion (ur to 66.7%) of the total monthly copra flow
requires minimal demand (e.g. Fonoi — Nomuka copra movement’
for gervices of an intra~island vessel.

In view of 2 above, the estimate of total quantity of
copra purchased per month for 1981 which required shipment
to Pangai was 51.7 tons. Thisg is 72.54 of the estimated
total carge (71.3 tons@®, transported to Pangai on an
average montkly basis for 1981.




(4) Total copra purchased in December 1981 was relatively
very low ~ about 27% of the estimated average total copra
purchased per month for the same yesr., This provides
some indication of the seasonal nature of copra productioi
in the Ha'apai Group. FHowever confirmaticn of this
agvact was difficult to establish due to uvnavailability
of data on the same bagis for zarlier years.

The industry group "Wholesale and Retail Trace, Regtaurants

and Hotels" accounts for about 10% of the value added
contribution of Ha'lapai to the total GDP of the Fingdom

(UNCTCD Project TON/78/001 (1981)). Table & provides informaticn
regarding this industry zroup for Ha'apai (excluding Lifuka,

Poa, Tonoifua, Fotuha'a, Tofua and Tungua). Ap restaurants

and hotels are non-existent outgide Lifuka and Foa,

information in Table 6 refers %o retail establishments
(Palekoloas).

L I 01/13
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Table 6 : Selected Information Pertaining to 'Falekoloasg'

----- -

Within Ha'apai oxcluding those at Lifuka, Foa,
Tonoifue, Fotuha'a, Tofue and Tungua

Conservative
egtimate of tuz
average quantif-
of vholegale

. Ho. of . Source of Supplies apreriie ek
Location  Falckoloas . . — §er&moﬁth fo;ru*l
., falekoloas in &
Pangai/ 5o ol
Pongai® Fuku'alofa~ Nuk. . élzgfwé30¢tl“~
SFE
Lofanga 2 1 1 1+:4
Aot 1 1 Qeb
Ta'afeva 2 2 8.2
Comuka, 5 5 10.4
Hango 3 3 1.0
'Ctua 2 2 1.0
"Uiha 1/ 2 2 Ge
Ha'ano 2/ 2 1 1 =
io'unza'one 1 1 Qe2
DOTAL 20 3 14 3 30,0

Total for all
iulands except

Lifuka and Foa 39.5

P

1/ Dwo 'falekoloas' were surveyed out of a total of five

2/ [Two 'falekoloas’ were surveyed out of a total of three

0f “the Falekoloa population surveyed 70% (14) reccrded
Muku'alofa® ag their source of supplies. Only falekolcas oh

the islands of Ha'ano, Motunga'one and Lofanga stated "Pangai®
por se as their source of supplies (see Table 6). To a great
degree, this pat ecrh is consistent with the general trend in

cargo movemchts within the Ha'apal Group, 28 shown in Figure 2.

About 73% of the average total quantity (30 tons) of wholesale
| goods have been ghinped to the surveyed falekoloa population
i srom Nuku'aloTa. It is therefore reasonable to deduvce that
the level of demand for intra-island movement of falelicloa

cargo is low.

s & sl
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3.2.1 General Comments on Cargo Movements

Results of this study provice no evidence for the existence of
any significant difference between tlhe average rate of cargc
movements (Long/month) to Lifuka as conpared with that observsé
for the reverse route. This is contrary to views advocated by
gorie earlier reports. In particular, Eyre (1982) estinated
these flow rates to and from Pangai at 1 000 %ons/annum and

2 000 tons/annum respactively. This current study establishes
both these same flows at around 1 000 tons/annum each. The
cstimates provilied by these 2 separate studies (see Table 7) ars
comparable with regard to the average flow rate in the "to
Pangai" dirvection (only = difference of 144 tons/annum — 14% of
the flow rate vroposed by Eyre). fhe significant difference
between the results of the two studics lies in the cotimated
carge flow rate for the "from Pangai® direction (see Tahle 7).

Table : 1981 Cargo Flows (tons/annum
s gl & 3 - s o &

D —— Pt

1 ——— i e - e

Dgtimate
: ‘| 3 L 2
Current Study Iyres Report©
'Fron Pangai tc cther
fa'apai Iglands 858 2 000
From other Ha'apai
islands "to Pangai® 651 1 000

—

1. Includes onhly, carge movemehts of the boat
population surveycd,

2. Includes cargo movements for 2ll heats operating in
the Ha'apai Group (the establishment of this point
by Eyre (1982) was not explicit).

e

riven the assumed difference in boat population coverage of the
2 studies, even if "appropriate" upward adjustments are made to

the rates of the current study (to account for bhoats not
included in survey), the estimate provided by Zyre for the

"from Pangai® cargo flow would probably still be on the high sice.

Regarding overall cargo movemeht to Pangai' the following
zstimates were derived:

...I/15
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Total cargo transported "to Fargei' on
average monthly basis for 1981
(see Table 3)

Total quantity of copra purchased per
month requiring shipment "to Fangai
for 1981 (zece Table 5)

Differeiice

71.3 tons

51.7 tons

e ]

19.5 tons

The residual of 19.5 tons is a conservative monthly estiuate

of the total agricultural produce, excluding copra, shipped

from outer islaonds to Lifuka for 1981.

Regarding movemen®t of cargo 'from Pangai! to other Ha'apail

iglands, one canr hypothesize that the compositicn of this

flow iz largely congtruction materials and equipment.

ennsf 16
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3,3 Economic Aspects of Boalb Operations

3,3.1. PFinancizl Details Relating to Zoat Operation and

Tm e

their associnted Implications

bg]

Sulected informaticn relating to hoat owner operating expenditure,
incore earned and boat replacement cost for the boat population

gurveyed, is given in Table ©

Table 8 : Statistics on Operating Fxpenditure, Income Earned
and Replacement Costs relating to the Boat Population
Surveyed (for the year ended December 1981) .

e e

Total (3) Average (3)

(for boat ser boat Range ($)
population mohetary (monatary
surveyed )  part only)¥* part only)
(1981) (1981)

Operating

Expenciture

(a) Repairs and 10,419 474 0-2,000

meintenance (+ in kind

sayments)

{2) Others - 30,092 1,368 48-6,05688
(+ in kind
payments)

Total 40,511 1,842 48-2,000

Casgh Income

earnsd DY , ;

boat owner 41,849 1,902 16-20,000
(+ in kind
payments)

Replacement

cost of boat 139,600 1,346 400-30, 000

* Yo attempt was made to impute in monetary terms the various
tynes of 'in kind payment! involved in meeting various
expenditure items.

o—
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The following observations/inferences can be made from Table €.

4., The associated variances of the cxpenditure and income
items relating to the operation of *he hoat population
surveyed, are high. This is evident in part from the
relatively high ranges realized in conjunction with the
items given in Table 8.

2. A considerable amount of transactions involved in - kind
payments and income. Since no attempt was made to impute
the valve of these flows in moaetary terms, assessment of
the relative profitability on an average per boat basis,
is extremely difficult. When considering the monhetary
component only, there exists evidence that the average
amount of profit generated per boat is nominal ($60/month).
This finding is based on the assumption that this is the
only source of income for the associlated household.

3. Based on ecstimates provided by boatowners, the tctal
replacement cost (i.e. monetary value) for the boat
populatiocn surveyed, is around $140,000. . This relatively
"low' value reflects (among other things), the employient
of relatively unsophisticated structure and motive
mechanisnz. TRoats were often very simply designed and 5554
of the boat population surveyed utilized "sail only" motive
power. +n addition, this "low' monetary value ig a
reflection on the relatively old age of the existing boat
stock (see Section 3.1).

4, Given that the existing boat stocl ig relatively olfid, it
is not surprising that the average 1981 cost for repaixs
and maintenance per boat is high ($474). Out of the totai
operating expenditure incurred for 1981 by the whole hoat

nopulatiocn surveyed 34.6% was for repairs and maintenance
i J 3

to hoats.

Tnformation was obtained on the source of beat financing for

any boats in the population surveycd which were less than 5 yesrs
old. Out of the 9 hoats which met this criteria, 67 (6) of

the boatowners associated with them, required some form of
financial sasistance to acquire their boats. This assistance
usually took the form of a loan from the Tonga Development Bank
or a grant from the Central Planning Departments' Small Project

Fund.
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0ely 3 hoatowners were able to fully finance their hoats from
ghielir own savinze. The ability c¢i *the people of Ha'apzi 1o

gipgnificantly imrrove the existing boat stoclk from their own
financial scurces nust se guestioned. This supports the nsed

Lor governm=it intervention in the provision of shipuing

l".)

gervices witiin Hg'apai.,

2rom the survey data obtained, there was a strong indication
that boats surveyzsd were not heing utiliged to full capacity
(in terms of carge and passenger volumes moved as compared to
the actual capacity of boats for each of these components).

fhis asgsertiocn cannot be rigidly established due to lack of d=%

(in relaticn to 'estimeting' underuvtilization, it wag difficult
t¢ derive from available data a quantitative indicator relatins

to the optimal combination between carge and passenger allocation

of the total capacity of a given boat). This aspect of hoat
operations must be viewed in relation tc such factors as

- the fact the’t hoatowners surveyed were fulfilling both
social 2nd zcohomic functions in thair hoat cperations.
S8occial chiectiv

T

g may not always be congistent with econorii:
and commercizl cbjiectives = such ag running an cfficient
hoat operztion.

-~ The majority of bhoatownsrs survered (68%), also used thoir
heats for fishing but gctated that this was not the main
use of the “oat. It is reasonable To agssume that much o:
thig fishing is for daily consumption needs of the famil

o

and friends of the beatowner.

~ On some of the more isolated islands there may be an

urgent need to mske a trip to Pangai for eg., to obtain
food supnliazs or medical asgitance This type of trip will
net hecesgarily ianvolve boats VQ""Ving carge anct pagsenger:s
at their full capacities.

0!.-1/19
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3o ee Pascenger Fare and Carge Rates with some Implications
on Route Coverage.,

Average fare and cargo price rates for the boat population
surveyed according to route are presented in Table 9.

Table 9: Average Passenger Fare and Cargo Frice Rate for the
Boat Population Surveyed According to Route

(P or T$ Passenger; C or T$/ton of cargo)

g
Nuk=- |, Pa=- Ha= Lo=- Mo=- Ha'a Tu=- No=-
'alo=|ngai | 'ano |'Uiha | fanga| 'unga | feva | '0'ual ngua { muka
fa 'one

| 5.50 0,25 | 0,40 | 0,70 |Free 1.00 2,00
17.00 2.50 | 2,50 18,30 |17.70 20,00% 1330
0.2%
2.50
0.40 !
2.50
'} —,
L,00] 0.70
12,00| 8.30
- - 3. RN
Free
1770 ;
Not! Availdble 0.50 i 1.20
- 20,004 | 7.00
1.00 : 0.50 0.50 -
20.00 i 20,00 20,00 |
0.50
+*
20,00:; l
-]
3,00 2.00 120 z
9,50 13.00 7.00 ‘
2,50 y
§
8.30 ? |
Subject to fluctuations in the current value of cargo

(particularly copra).

T £ &
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The results of the current survey, in regard to cargo and
passenger price rates, support the observations established

by earlier reports that such rates are flexible and often on
non-cash basis. This concept of flexibility is assumed in thi:
study to apply strongly to type of fare payment (quid pro cuc:
rather than to fare rates per se, since these rates are
evidently applied on an advaloran or proportional tasis
according to route distance.

Boat owners interviewed were biased to stating passenger and
cargo price rates associated with only routes ventured by their
boats, at least in the most recent month. This bias was
probably substantial since it would be expected that these
boatowners would only be familiar with price rates associated
with routes they frequent.

AVt £ §

N ibmr= = =

Cargo and passenger price rates are not subject to price control.
In view of this results of Table 9 can be viewed, subject to b
same reservation, as an indicator of the size of route network |
covered by the boat popuiation surveyed. At least with regard
to this boat population, the different route coverage is low !
and confined mainly to routes linking with Pangai (see Table &', "
This agssertion is further strongly supported by reference to
the actual number of different routes travelled druing {
December 1981, by the boat population surveyed as summarized
in Table 10.

Table 10:  Number of Different Routes
Travelled by Boats surveyed during December 1921.

No, of different
routes travelled

during December 19861*% No., of Boats
0 2
1 7
2 L
3 L
L 2
5 2
6 1

#* Includes "to Tongatapu” route.
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As evident in Table 10, about 60% of the boat population
surveyed had travelled at the most only two different routes

during December 1981.

Given the great 'popularity' of routes linking with Fangai,
the fare structure for boat travel between the outer islands
and Pangai has been examined more closely (see Table 11).

Table 113

Island Average Average Distance Average Ayerage

(From Passenger Cargo Nautical 'assenger Cargo Fare
Pangai Fare to Rate to miles from fare per per Nautical

Pangai Pangai Pangai Nautical Mile
(%) (8) Mile

'ano 0.25 2.50 10 0.025 0.250
{iha 0.L0 2.50 9 0.0l 0.278
ofanga 0.70 8.30 12 0.058 0.692
a'unga-

'one N/A 17.70 1 - 1,26l
a'afeva N/A N/A 2 - .
omuka 2,00 13.30 L1 0.0L9 0.324
ango 2.50 N/A - o -

TAL 0.hl 0.562

As evident from Table 11, the average passenger fare is
L.l seniti per nautical mile regardless of island of trip

initiation and or type of boat according to kind of motive
power, Larcombe (1981) estimated this average rate at 3.l seniti

per nautical mile.

3.k, Boat Owner Views

To gain some idea of the problems and needs assocoiated with
boating operations in the boat population surveyed, views of
boatowners on ways in which 'Government'! could best assist
them were obtained (see Table 12).

i o na22
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Table 12: Boat owners views on way:s in wnich Government could
f: 3

assist in their boating operations

View expressed by boatowner 'reguency

— -

tssistance in obtaining aen
inboard engine for boat

Assistance in obtaining a
new sail for boat

Assistance in provision of
radio communication for boat

Assistance in provision of spare
parts and building materials for
boat repair

Assistance in extending existing
boat length

Reduce freight and passenger fare
rates of all boats operating in
Ha'apai Region

Build a wharf at Ha'afeva

6

5

Similarly boat owner views on the posscible introauction of an
intra-island vessel operated by Government in the Ha'apai Grour

were recorded, The views expressed by boatowners are
summarized in Table 13.

.. ¥23
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Table 13: Summary of views aXpressed by Boatowners on the
possible introduction of a Government operated

Intra-~Island vessel.

View Frequency of views expressed

(a) Favourable views

Would help alleviate shipping 6
problems, particularly transportation
of crops and people

Wiould help meet demand for shipping

services not presently being L
satisfied
Good for Ha'apai Region i

Due to isolation of Mo'':nga':mne

such a boat is essential

particularly in case of emergencies 3
- eg. medical treatment.

Would provide a much needed
reguler service 3

Would be able to compete and work
with such a boat 2

Such a boat should have a freezer
on boatd to stimulate growth of
fishing industry 2

Would allow boatowner to use his
boat for private rather than
community use 1

(b) Unfavourable views

Such a boat would compete with and
take business away from private
boatowners 3

Services of the boat would probably
be restricted to certain routes 1

—

Out of 22 boatowners surveyed, 19 had favourable views towards
introducing such a boat (see Table 13). The only unfavourable
views came from boatowners stationed in Nomuka (3). This may
be a reflection on Nomuka being more strongly associated, in
some regards, with Tongatapu than with Pgngai.

1
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Implicationg of Cvclone Isaac — Situation post 3 March 1%C2.

Cyclone Isaac has devastated the coconut industry of,
Ha'apai. Therefore while the industry is rewovering, the
demand for cargo movements 'from outer islands to Panrei!

(which this study indicated was mainly copra products),
will be severely reduced.

On the other hand, the reverge of this trend is expected

to exist in the demand for cargo movements 'from Pangai 1o

outer islands! (at least within the next 18 months). This
assertion appears valid in view of the expected significant '
increase in the flow of construction materials and equipment ;
to outer islands for reconstruction purposes.

It is of paramount importance to revive as soon as possible
the cash economy of the Ha'apai Group. Therefore the access

P —

for farmers in outer—islands to appropriate markets to sell
whatever is produced, should be guarantced. Consequently,
shipping infrastructure in particular must be significantly .
upgraded. It is envigaged that security of this significant
improvement would impose a 'supply genherating demand' effec?®
in the transport-market-agriculture gystem and hence assists
in breaking "the circle of cumulative causation whereby poor
shipping limits agricultural production which,in turn limit:
the viability of shipping services" (Larcombe, 1981). In

the iterim, there exists a viable source of income by way

of 'processing' eoconut stems. If this processing canh be
carried out in Pangai given that a coconut sawmill is now

in existence there, then the flow rate of cargo movement

from outer islands to Pangai, could be expected to dpick up', -
at least in the short run.

The trend established in this study relating to the strong
tendency for passenger and cargo movements from at leagt
Nomuka and Ha'afeva districts, to favour the Tongatapu
direction, will most likely continue and intensify.

This is bound to occur if existing shipping infrastructure
does hot mee}t with substantial improvement immediately.

In zny event, “he efficiency and success of the
rehabilitation rrogramme conducted by Government and the
Ha'avai people will depend heavily on how much improvement
can be immediately made in Ha'apai shipping infrastructure.

s siel 25
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Kane (1982) wmphaoized the inclusion in any economic
rehabilitation strategy for Ha'apail, the provision of regular
reliable shipping and the practice of some measure of
preferential treatment for Ha'apai production (e.g. trensport
subsidies and price supports). Under the existing circumstancern
(post - "Isaac"), any hope for successful establishment of

an effective and reliable intra-island shipring industry

for the Ha'apai Group, calls for appropriate Government
intervention and an explicit implementation, in this regard,
of the concept of preferential treatment, The application

of the latter meagurce must be made with regard to major
aspects of the required Goverament contribution to the sea
transport industry of Ha'apai, including the asmociated
aspect of management.

cees/26
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5. RECOMMENDATIOIS & CCWCLTQION

1

On the basis of:this. ad-hoc study and in light of past®
studies oh the topic, the following recommendations are
nades

Direct Government intervention into intra-island shipping
is heeded %o improve upon:

(1) Efficiency and management aspects of boat operations;

(2) TFreguency, regularity and reliability of services;
ahd

(3) Safety aspects of shippihg services

The provision of intra-island shipping services in the
Ha'apal Region is inadequates While demand for cargo and
passenger movements is not being satisfied, there exists
gsome evidence that the concept of underuvtilization

(in terms of maximum cargo and passenger capacities)
applies to the present boat population. This can be
accounted for by a host of faotors (Pb. boat operators
fulfilling different ob3e0t1ves the significances of which
could not be r:qé sed on.a.commot yardstick), however it
seems evident that ppor managepent is a dominant factor.

Boat operations appear to be on an ad-hoc rather than
regular and consisgtent bagis. Many of the boats have gail
only motive power and are thus dependent upon weather
conditiong ag to when they will sail., In this case
regularity and trip frequency are determined to a large
extent by weather conditions.

With regard to safety aspects of boat operations, for a
variety of reasons there is a high risk associated with
present intra-izland shipping. Reasons include the fact

that the exigting boat stock is relatively old, weather

and sea conditions are erratic and often very rough, and

boats generally lack safety equipment (eg. radio communicatiocn
equipment, life jackets). The combination of all these
factors makes present intra-island shipping very unsafe.

Various alternative proposals have been put forward
regarding any cffort to improve intra—~igland shipping in
da'apai., These include proposals for introducing:

——
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4
(1) One new big vessel similar in some respecty to
the Xao} ‘/f
3
(2) Three to five new vessels with cargo chécity of
5-8 tons and passehger capacity of }3}*

§

(3) Three new vesséls with cargo capaciky of 20 tons
and passenger capacity of 30. These boats would be
motor sailers of about 90 feet in length.

The results of this study seem to suggest that under the
circumstances two new boats of differing capacities is the
optimal choice. The bigger vessel should have cargo and
passenger capacities of 15-20 tons and around 50 people,
respectively. It would be desirable for this vessel, to operate
with motive power of sail, and an auxillary motor engine in

order to minimize fuel costs. Appropriate refrigeration facility
for storing at least one tonne of fish should also exist.

The general capacity of the smaller hoat should be in the
vicinity of 10 tons of cargo and 30 passengers. Both boats
should be.-equipped with appropriate and sufficient safety
equipment.

Justification for the above prpposal rests at least in part,
on the implications of the following observatiohs:

(1) Given the strong concentration of passenger and.cargo
movements from the Northern sub-group of Ha'epai, towards
the Pangai direction, a small vessel with very flexible
gschedule is nheeded to service these shorter routes.

(2) A larger vessel permanently stationed in Halapai, is
needed to cater for the transport demand assaciated with
longer routes such ag Pangai - Ha'afeva - Nomuka -~ Pangai
and Pangai - Fotuha'a - Tofua - Ha'afeva ~ Pangai.

(3) The need to stimulate further agricultural/fisheries
production and related activities, calls for an approach ,
(at least on an experimental basig in its' earlier phasej,
to widen the scope of different route coverage. Cohsequent
to this need, Government intervention may be required to
operate opn the "less favourable" routes eg. Pangai -
Fotuha's - Tofua - Paangai.

L.J.]28
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Since these less favourable routes are generally a
direct function of distance, consideration of safety
~aspects must be taken geriously. A boat of the size
~and facility similar to the one recommended is needed.
.1The prospect of a marked increase in agricultural
production generated from any improvement in intra-island
shipping, would be to a large extent associated with
islands.located on the less favoured routes (e.. Tofua,
Tungua).

(4)  As a second priority, the larger vessel will aiso.be
able to make any trips 'if' required to Tomgatapu. Given
the strong tendency for carge and passehger movements
from Ha'afeva and Nomuka towards Tongatapu, in the ghort
run, it iz expected that the frequency of trips to
Tongatapu will still be high. In the long run this
tendency may be reduced with the introduction of a larger
vessel operating ci a regular and reliable basis and able
to carry required cargo ahd passenger volumes within
the Ha'apail Group.

(5)  Following Cyclone Isaac, the movement of cargo from
Pangai to outer islands will probably increase
substantially given the likelihood of a significant
rise in the flow of construction materials and equipment
for reconstruction purposes. The recommended larger
boat would provide invaluable services in this regard.

As there was an indication that management of private boat
operations was in gome ways inefficient, hesitation should

exist about issuing full mamagement responsibility and

authority for any nhew vessel proposed, to at least a zubset

of the boatowner population. ,

Appropriate Govermmzant influence in this regard, needs to be
well established on a continuing basis. This could perjpaps

be effectively achieved through appropriate action and directic:
by the Government shipping agency, the Shipping Comporation

of Polynesi@p
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The z2cquisition of these hoats -ill prohably be dependent
wron ouvsilie sourcez of aid. If this aid ig not available,
the possibility of converting and upgrading the 'Xac'! +to

both passenger and cargo use, and stationing it parmanently
in the Ea'spai Group, wowld not he an ur avourszile comprolisze.

Decigions reiating to details regarding specific areas, for
instance the actuzl design of the boat proposed and their
agsoclated maximum capacities, would be besgt left to
specialists in those fields.
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6. APPENDIX 1, THE SURVEY QUESTIONNAIRE

Central Planning Department/Statistics Departmeit
Nuku'alofa
TONGA

"Confidential to Government — For statistical and
planring purposes only"

EA'APAT BOAT OWNERS SURVEY

1. }qalne of Boat: ‘1.'.'...."...‘6‘...'.‘l..'l...l...........

2' I\Talne Of Boa.t OV\rrlerS: ..l...‘l.lll......."...l‘.‘...l....l.

Vill?&{;e/ISland: .t...l'...l.'?.l.".‘ll'.‘?.ll".‘l.IO

3. Y_ear ﬁoa.t Bljj-lt (if knov’n): ‘Il...‘.".'.‘..f‘......‘l'....

4. Year Loat Acguired by Present OWNET! «eveeeecesesossensoess

5« Overall Length of Boat: R R N S I I

De Cons'tructlonﬂa'terial! L R N N N T N P R R R R

7' Type Of PICti\TO POWGI‘: @ c 8 ° @08 %04 6400080t sr e bdensoe

84 No. of Passengers Boat able 40 SATELY CATTT! +eessetosenees

. Quantity of Cargo Boat able to safely carry (t0L3): ,ecess.

10. Yo. of crew (excluding Captein) needed to operate boat:

© 00 00 920 40 00 008 S0 080 OO 0O AN Pe OSSN

Be Operating Expenditure for Year Baded 31 December 1981

a. Purchases of Fuel = B o wi ik o SN >
(or Quantity eeeeceesses gallong)

b. Repairs and Haintenance tp Boat 3 Ceirecesiaanas

c. Wages Paid to Crew P e s uaeTaed 2
(or Value of In-Kind Payment)

d. Purchases of New Engine B aden a8 beeeEe s

or Equipment
e. Other Operating Expenditure ;L
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B, Boat Use
a. Boatg Based at Lifuka
Fow many trips were made by this boat in December 1981
on tlie following routes:
Average Quantity
Average No.of | of Cargo Carried
) No. of Trigs Pagsengers per Trip (tons)
Route Deceiiber 1961 | Carried per ahd main carge
trip Types

Lifuka-Ha'ano

. 4

Tomuka-Tongatapu

Tomuka-Other
Ha'apai Islancs

| ii. Lifuka~'Uiha
{~ii. Lifuka-Ha'afeva
i iv. Difuka~Mo'unga'ond
i 7. Lifuka-Nomuka
vi. Lifuka-Other
Ha'apai Islands
b. Boats Baged at Ha'afeva
: Fow many trips were made by this boat in December 1981
. on the following routes:
! . Average Quantity
E Average Yo.of | of cargo carried
z . No.of Trips | Lasselzers per Trip (tons)
i Carried per and main cargo
| Route December 1981 j;' Teocs
b
‘ i. Ha'afeva-Lifuka
ii. Ha'afeva~Nomuka
iii. Ha'afeva~Other
Ha'apai Islands i
o
c. Boats Based at llomuka
How many trips were made by this boat in Deceuber 1981
on the follcwing routes:
Average Quantity
Average No.of | of cargo carried
No.,of Trips Passengers per Trip (tons)
Reiits December 1961 Carrigd per and main cargo
i trip Lypes
'vL* . - e
i :
‘ . MNomuka~-Lifuka
i. Vomuka-Ha'afeva

Is the Boat algso used for Fishing?

Yes/Mo




Ig thig ite main use? Yes/No

J. Income from Boat Operation in 1981

g. Bgtimate of cash income for 1981 from
i. carriage of passengers e . S N ——
ii. . carriage of cargo. b O

" iiic ’ Ch&l"ters/hir_e Of ,boat s ) o $ L IR I U DL I

b. Does the Boat owner-have a scale of fareg for passengew

and freight carriages? -
s IBARes As Yes/No

If Yes, reoord_detéils

R R R R R
T I N R N I I S
R R R R I P

© e 8 3 90 6 % 40 20’0 6% 0 00 000 5B a 06O E 0% e e s ea

B Replacement Cost of .Boat

a. What is the prezent replacement cash value of the boat:

b, If the boat is new (less than 5 years old) how did the
cwiner finance it7

Own Savings - S S -
Remittances from B s §
Relatives Abroad F oowewnns g
Development Bank Loan 5o el ew
Obher (8peClfy sevessvovsoisai) & ssadasniin.

E. Boat Owner's Commants

Owner's views on possible introduction of a Boat Operated
by Government in the Ha'apai Group.

@ 0 P 2 2.8 9 0 9 98 0P P 40 %0t PN D T L QO 08D 9 T P29 000 YE P NN DO eSO RSN
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F. Boat Ovner's Comments

b. Owner'sc views on wayes in wihich govermment could assist
in tiie boating cperation.

® 0 9 4 8 a4 g a9 ® 0% 0 9 0 0@ 0t TN S e 0 NE NS0 e s e NS e

® v 8 5 8 * 8 %900 B PSS E NS E N e S8R e tD Y NP0

December 1961

i

anhd Volume Handled in

Source of
purchase

, Quantity or
handled Volume of sales

Source of '
| |
(delivery to) |

=

i Livesgtock

Fish

Building
ITaterialg

Trading store

goods }
Othe
- A

>

H. Seasonal variation in Boat Use in terms of no. of trips
no, of passengers carried on av. per trip, and quantity
of cargo carried, throughout 1981.

Yo.0f Trips

Averase no.of

Average Quantity

Dassensers
earricd per

trin

of cargo carried
per trip

PR—

ﬁ,..._._... .

lay=-August

Segt.-Dec{

r‘r- e

Januvary-April

Wame of Per

goh Interviewed: cesevesaces

Xfillaga/lsl:lnd: @ 0 8 % 00 P 006 O e 0 b e s sl s

Date of Int

Signature of Inverviewer:

erview:
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7 ATVAT

Av. quanti - : i
of ;Sturn Av.no.of Total no.of gfruguigiigdeI 5922% %Sfﬁfégy ot
Route (Dec. 1981) rassengers passenzers ca (Dec. 1981) (tons) |(December 1981)
carried per carried (Dec.1981) . : Zton j
. o . trip _ AR
TIPUEA TOC
- Mo'unga'one 2 - - 0.3 0.6

- Ha'lano 1 10 10 1,0 1.0

- TEEE 1 10 10 1.0 1.0

~ '"Uiha 1 8 8 0.5 0.5

|
o
<
=
)
o
(80)
(OF]
(@)
nN
=N
(@)
S
3
\J
(UF]
N
O

-~ Tofanza 18 10 180 2.0 36,0
- Ha'lafeva 1 10 10 IR0 1.0
- Talafeva 2 - - 0.3 0.6

-  TOTAT 38 460 77.6




Average quantity Total quantity
To. of return trips{iv.nnc¢ of Total no. of of cargo carried | of carge carried
, (December 1981) passengers passengers per trig (December 1981)
Route carried per carried (Dec. (Dec.1981) (tons)
trip (Dec.1981) | 1981) (tons)
HA'AFEVA TO
- Iicuka 3 8 24 - -
-~ T'ifU.ka 2 4' 8 O e 5 1 OO
e '0'ua 2 4 8 045 1.0
- 4ungua 1 8 8 - -
~ (Sher Fa'apail ~
Island 1 13 13 0.5 0.5
s oo = — o T— — ]
NOMUEA T0
- Tonzatapu 3 e e 3 9.0
~ Tungua 1 - - 15 1.5
% R ~ - - , s
- Tifuke 2 23 46 - -
| TOTAT 6 2 i i
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Rovte

Yo, of return

trips -

(Dec. 1981)

Av. no of
passengers
carried per

trip(Dec.1981)

Total no. of

(Dec. 1981)

passengers carried

Av. qdantity of

cargo carried ger

trip (Dec.1981
(tons)

Total quantity
of cargo carri
(Dec. 1981)
(tons)

-

1.5

Mffﬁo—Tcngatap%~’“~_;L; 3 _-ﬂ_jo _*_’}O e ¥ S
FONOIFUA TO
- Lifuka 7 . ; - 0.3 2+
- Toungatapu 3 13 39 0.5 1.5
- Nomuke 3 21 63 - -
__'Uiha—Lif&ka 3 12 36 o 1 3,0
ELIATO 50 %" Y T .
- Lifuke B 11 19 209 0.4 4.4
- Lifuka 1 30 “-30 - -
- Lifuka._*_' ) 20 _~“r8 >d%0 0;5 10.0
- Lifuka 4 2 - 15 “"gb 0;5 2.0 N
TOTAL 36 459 16 .4

s —




...37._

No.of return
trips

Ave. no. of
passengers carried

Total no. of
passengers carried

Lve quantity of
cargo carried

Total quantit
of cergo cerr

B tosry | PR [ 1D iy T
_(tons)
'OUA TO | | . |
- fa'aféva 20 5 100 176 20.6
- Ha!afevaf.' 14 5 70 . 0.4 5?6
F; Lifuka - .} 10 40 120 10
- Lifuka o 1 - - = i
—~ Loauka 2 18 36 & -
-~ Lofauga 1 10 10 - -
- Tungue 6 5 %g - ~
-~ Tungua 2 ) 7 14 0.5 1.6
J - Lekeleigmﬁuﬁr 5 5&- EE- ?.2 1.0
OTAT 52 : 295 28.6
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o ca . ' 2 Total no. of | Av.quantity of Total quantity of
o oot Tt | ploediiels | Pmotngene | eme SRS | S i,
(Dec. 1984) trip(Dec.1981) (Dec.1981) (tons)
st e - N — P -
MC'UNGA'ONTE TO
- Ea'ano 2 10 20 - -
- Ha'ano 1 1 ‘ 1 - -
~ '"TUiha 4 13 52 0.5 2.0
. " S , : - —

-~ Tifula 15 12 180 1.0 15.0
- Lifuka - B 15 1; 180 2.0 30.0
- Lifuka ’ “ | 5 | 15 20 ‘1.0 6.0
-~ 'Uiha * | 1 = - - =
- Ha‘;£;;;~ 1 - - 0.5 0.5
-~ Otlher Islands 2 3 6 0.5 1.0

TOTATL 47 529 2%
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