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INTRODUCTION 

At the request of the Ministry of Labo~r, Commerce and 
Industries, UNIDO assigned a furniture production expert on 

a consultancy b~sis to undertake a 3 months' mission in 
the Kingdom of Tonga. financed from UNIDO's industrial 

development fund, under project SI/TON/86/873. 

Karl Fuchs, UNIDO expert in furniture ~ad joinery pro­
duction (post SI/TON/86/873/11-01 )began 'lis assign-

ment on 14 January 1987, in close cooperation with counter­
parts (see annex !\lo. VI ) from the Ministry of Labour, Commer­
ce and Industries. The main purF~Se of his work was to give 
assistance to 15 furniture and joinery manufacturers and 
enterprises . 

The objeative of the mission was to up-grade the furniture 

and joinery industries through the use of improved designs 
an~ production facilities and to investigate the possibili­
ties of establishing aluminium joinery and rattan furniture 
manufacturing and the processing and use of coconut wood. 

Timo Tapiovara, UNIDO expert in furniture design, (post 
SI/TON/86/873/11-02,)was also assigned for a 2 month 
mission to the Kingdom of Tonga. 

It was intended that both experts would carry out their 
work in close cooperation as outlined in the attached job 

c!esc:ri;;>tions and the overall wor~:;lan. (See Annexes No. I and II~. 
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FINDI~G3 

The findings mentioned below are based on visits to 15 
furniture and joinery factories. listed in annex VI 

in order to give ad-hoc advice and provide on-the-job­
training in solving the problems of low output and the 
extremely poor quality of the products. 

Although the job description referred to woodworking and 
furniture industry the nomenclature is too grandio~e. 

Most of the establishments are in reality small scale 
workshops. 

Visits were also made to one saw mill plant. exclusively 
sawing coconut wood, and to one furniture and joinery 
factory located in Vava'u. (Island map see.annex No. IX). 

The quality of furniture and joinery product~ is 
very pear. . The woodworking machinery is less than 
basic and some of the factories merely have one simple 
circular saw at their disposal. This lack of adequate 
and efficient machinery means that most of the work has 
to be carried out by hand. 

The most frequently used timber in these poorly equipped 
"factories" is imported Canadian Pine, but since this 
material is u~ually not well stored under cover, it is 

v&~y often utilised wet, es?ecially during the rainy 
season. It has tc be pointed out that imported timber 
like Canadian Pine arrives in a seasoned condjtion in 
Tonga. 
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The result of the utilisation of wet timber can be seen 
following the n~tural seasoning process on the finished 
products. The joints do not fit. most of the con-
structions such as chairs and tables are very rickety. 
and profiles and s~rfaces appear rough and frayed out. 

~achine and hand sanding is more or less unknown and the 

rough surfaces are la~uered by brushes, using only one 
ccat. 

~!ost of the manufa~tureres complained that hardwood can-
not be used sin~e their tools are not suitable fer pro­

cessing hardwood. let alone for ~oconut wood. (See pages 11-13). 

The best equipped furniture factory found here is the 

furniture pr~duction workshop which belongs to the 
Commodities Board. a government-owned enterprise. This 

is a medium-sized factory with 27 employees. The ~achine­
ry is basic in terms of functio_n and rather old ( 25 to 30. years ) • 

It consists Jf: 

1 Cross Cut Saw 
1 Rip Saw 
1 Surf ace Planer 
1 Thickness er 
1 Spindle Moulder 
1 Mortiser 
1 Tenoner 
1 Pa.11el Saw 
1 Belt Sander 
1 Turning Lathe. 
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Machine tools are very limited and i~ a ra~her poor con­
dition. For the spindle moulder t~ere is only one gripping 
cutter head and some profile knive~. together with one :circular guide 

(~~11 bearing). The spindle shaft appears to be bent and the 

speed of the machine is just 1200 to 1500 rpm. Since the 

routing speed is that low and the knife angle of the worn 
out knives is not correctly ground, the profile surfaces 
show routing marks and profile edges are often frayed. 

Sawdoctoring The sawmill described· on page 2 is ~he 

only place on the island where the reconditio~ing of car­
bide tipped saw blades can be carried out. Only few of the 

factory managers use this facility offered by the saw mill 
ma~ager, and they c~mplained about the high (in relative 

terms) prices charged for resharpening of circular saws. 
Normally a circular saw blade with carbide tips will be 
used as long as it is in good condition for cutting and 
finally it will be replaced by a normal steel saw blade. 
which can be reconditioned easily with a file by the machine 
oper'itors. 

Workparts are assembled without sanding, and the final 
handsanding carried out on the already assembled piece . This 

does not in any way improve the qualit7 of the product. 

Since there is no trust in glueing, all the joints are 
fixed with nails. Therefore nailheads and hammer blows 
frequently appear on each edge and on the surf ace of a 
finished piece. 

Material used for carcase furniture consists mostly of 
particle boards, since the imported plywood is ratter 
expensiV'e and the cutting of plywood panels to size w~. th 

the poor conditioned ripping saw blades is very complica­
ted, resulting in the edges not being straight. 
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The preferred material in use is particle board. 

The cutting of particle board to size is also carried out 
with ripping saw blades, which leads to the fact that the 
edges show a frayed-out and rough surface. Inevitably 

some of the edges, which appear in the front of a finished 
piece are lipped and fixed with nails. Edges on shelves 
or drawer boxes always show an uncovered and mostly un~ 

sanded surface, and drawer boxes are rarely lacquered or 
even sanded. 

Joints for carcase furniture such as wooden dowels or 
plywood hardboard tongues are never used and seem to be 

unknown. Thus,joints are made from glue and nails~ and 
since the rear walls mostly consist of hardboard and never 
rest in a rebate and are simply just nailed, some of these 
finished constructions seen in the workshops ana in use, 
are very rickety and awry. 

Some of the wardrobes and wall units manufactured iu the 
way described above are only stained with a brown-
coloured oil~based stain and show a very poor workmanship 
overall. 

Imported plastic lamination sheets, although rather ex­

pensive, are often used for table tops and carcase furni~ 
~ure. 

Mechanical flat presses, let alone pneumatic hot press~s, 

do not exist on the island, so the lamina~ion is usually 
carried out with adhesive. 

Because the carcases are always fixed together with nails, 
lamination is done after assembly of the furnitQ•e piece. 
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The removal of the excess laminate is done with a hand­

planer and file and is rather time-consuming. Again this 
very often leads to frayed-out edges • 

.Because the surface of the particleboard edges are often very 

rough and porous, laminate edges glued with adhesive do not 
remain in place for very long. It is common to find on used 
furniture that some of the laminate edges have fallen off. 
In addition the daily temperature can go up t:J a high leve~ .• 
which affects the stickiness of the adhesive, and which 
leads to flaws on the laminated surfaces. Daily humidity 
levels are also often high. 

The technique of veneering is unknown and no veneer has 
been seen during the experts' mission •• 

Laminated or veneered . particleboards were not available at 

the time of che mission partly because import prices are very high 

~f!9_o~~~ a limited number of Tongans could afford such high priced .roducts. 

The production of windows, frame doors and flat doors is 
also on a very poor level. 

The material used for windows and frame doors is imported 
construction quality pine, which often has a blue-grey 
stained appearance and is also very knotty. 

The use of such material leads of course to poor workman­
ship, since, in addition,no manufacturer pays any attention 
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to knots or splits. A ;,ring or splay knot of~en can be s_een in a 

completed and integral ~art of a construction. ani this 
leads to malfunction in window- and door frames. particu­
larly due to warping. 

Flush doors are made from 3 mm plywood faces glued on 
both sides of a frame construction. Because no press is 
at hand, some 5 flush doors are stapled. together and pressed 
with heavy stones until the gLie has _set. Often it 

can be seen that ultimately the plywood layer does not 
adhere to the frame construction due to lack of sufficient 

pressure and nails have to be ased to solve this problem. 

Dust extraction systems do not exist in Tonga and the 
sawdust is removed only every few days from the work­

shops. Especially near to thicknessers or planers the 
operator can hardly find a place to stand to operate the 
machines, because of the piles of sawdust and offcuts. 

The same applies to compressed air circuits. which are 
available in only one factory, and even then the 
installation did not cover the entire factory. 

The simpliest pneumatic devices of "low cost automation" 
are unknown and jigs could not be found. 

Discussions with managers of most of the firms visited 
gave the impression that their financial situation does 
not allow them to invest in additional modern woodworking 
equipment ~r machines. 
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The Tonga Development Bank have funds available (often 
from overseas aid sources) for utilisation by local 

entrepreneurs. However~ in the case of wood produc-
tion, most seem to consider it as too risky to 

take out a loan ~ith the Tonga Development Bank, in 
order to cover the costs for the purchase of some basic 

machines er at least f cr axiliary materials such as 
basic woodworking tools e. g. circular saw blades, 

cutter heads and surface finishing materials. 

The reluctance on the part of these manufacturers to 
improve their infrastructure can be attributed in part 
tc a lack of confidence in t~e requirements or likeli­

hood of expansion of the local market. 

Factory management and especially factory organization 
tends to be very poor. The island lacks qualified 
technicians and middle managers with a knowledge of 
production management and overall factory organization, 
let alone a familiarity with serial production. 

The calc~lation of production cost, preparation of work­
forms, such as cutting lists, work drawings, production 
descriptions etc. the development of the production flow, 
the calculation of machine loading, the designing, the 
production and utilisation of jigs and quality control 
-.. ere al .. almost unknown and tend to be seen as of minor 
importance by most of the managers. 

In order to give a clear picture of the usual way in which 
the process works from the receipt of an order until to 
the finished product, the following. descL·~ption is given: 
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The custo~er places an order for furniture and eimply 
describes the purpose of the item needed. 

An estimated price for the product will be given by the 
factory manager. and an approxima~e delivery date is 
mentioned. 

The f creman prepares a small sketch and instructs a wor­
ker about the material to be used. It is up to the worker 
to select t!le timber to be utilised, and it often happ~ns thac 

due to the poor knowledge on the part of such a person 
in charge that in one piece of furnitu~e two or thre9 
different timber species can be found. 

Most of this timber - especially during the rainy season -
is stil: wet while the product is being manufactured, jue 
to the fact that timber is stored in timber yards in the open 

and workshop roofs are often leaky. It is quite common 

that before starting work in the morning workshops have to 
be cleaned from water, which has flooded in due to heavy 
downpours. 

If lamination is needed the manufacturer very often uses 
material which is at hand and the colour or the decor of 
the customer's preference. a~e of minor importance. 

Some supervisors, and most of the workers, do not have in 
their mind the significance of the good finishing of their 
products. This unfortunately leads finally to the poor 
workmanship observed on most of the finished items. 

The transportation of the completed products from factories 
to customers is very complicated, since only a certain num­
ber of firms have small trucks at their disposal. 
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In the course of several discussions with customers the 

expert found out that the reputation of most of the local 
firms seems to be very poor and preference is giver to 

imported gcods, if they can be afforded. 

Considering the poor workmanship, prices are rather 

high. The material, the design. the colour, the quality 
and the delivery date seldom meet the expectations 

of the customers. 
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COCONUT WOOD 

The main source of wood grown on the island is coconut 
wood. Products made from coconuts such as copra and 
coconut cream are the main export goods of Tonga. 

Because of this Tongans only fell a 

limited number of coconut trees. Additionally the last 
bearing phase of the trees is not well known and replan­
ta tion is costly and does not yield immediate results. 

Other sources·~~hardwood species like ceder are vary 
limited, therefore, this material has only secondary 

importance and is rarely available for wood processing. 

There exists a coconut sawmill (Mataliku), which belongs 

to the Ministery of Agriculture, Fisheries and Forestry. 
This plant is rather small, but has all the basic equipment. 
It·iswell organised and managed by a sawmill expert from 
New Zealand. 

The machinery only consists of a very standard type of 
a small log circular saw and a circular gang edger. 

The production output is 5 to 6 m 3 of coconut timber 
per day. 

The technical level achieved under the manager's 
guidance is ~ood and this enterprise does not require 
UNID0 1 s training input. 
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Unfortunately, due to insufficient supply of coconut logs 
a permanent production of sawn coconut timber is not 
possible, therefore, material can be kept in stock only very_seldom. 

The natural seasoning process for freshly sawn coconut 
timber only needs 6 to 7 weeks, provided that it will be 
stored and piled in a covered timber yard, so that the 

prevailing wind can reduce the moisture content in a natural way. 

The diameter of locally grown coconut wood logs reaches 
from 18 to 24 cm and the length of the logs cut is 2,50 
to 3,50 m. 

Most of the sawn coconut timber is used as a construction 
material, and the usual sizes are 1" x 4", 2" x 3", 2" x 
4" and 2" X 2". 

Grading of sawn timber tends to be of minor importance 
and piles of timber often consist of a mixture of high­
defisi ty lumbers (outer part of the logs, from the skin 
side) and very low-density lumbers (inner part of the logs). 

The expert pointed out that grading of the material should 
be carried out immediately after cutting on the circular 
saw. Selection of high- or low-density material can only 
be achieved on fresh saw-fallen timber. The discrepancies 
in colour of first grade or second grade material can only 
be distinguished before the seasoning process begins. !/ 

!/ The reader is referred to the following UNIDO documents by v.K. Sulk 
prepared for the Regional Coconut Wood training project (RAS/81/110): 
b~ Mechanical properties of coconut palm wood (Doc. DP/ID/Ser.A/648). 

The grading of coconut palm wood (Doc. DP/ID/Ser.A/649). 
c) Grading rules for co.conut palm sawn wood (Doc. DP/ID/Ser.A/650). 
d) Utilization of coconut palm sawn wood as a light framin structu-

ral material (Doc. DP/ID/Ser.A/695). g 
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Coconut wood is known to be a very hard and tough material and 

manufacture can hardly be carried out without Tungsten carbide 

tipped tools. Therefore, in most of the factories and enterprises 

visited, management prohibits the use of coconut timber. 
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AL!JMINIUM JCINERY 

The window and door prod.uction using imported aluminium 

profiles is still c::i lill. .experi:nental basis .. At· present only a 

divislon of E. M. Jones Enterprises is manufacturing a 
limit~d number of windows and doors to be used for rarely 
built public buildings and for churches. 

Only special profiles can be utilised, since aluminium 

weldi::ig equipment is not at hand and the miter's-.fa .. ces 

have to be fixed with connection screws. 

All the items required for a proper production of aluminium 

windo~s and doors such as: 

Aluminium Profiles 

PVC Sealings 
Glass Panes 

Fittings etc. 

cannot be manufactured on the island because of the lack of 
raw materials as well as the respective machinery. That 

means, that all these products have to be imported and 
prices are ac~ordingly extre,ely high. 
The financ~al situation of most cf tna Tongans does not 

allow them to afford such 'Luxury' items, an~ therefore an 

extension of this market cannot beaxticipated in the near 

future. 

:ongQns give preference to their commonly used aud 
local_y p~oduced ~mall-sized wooden windows, or else to 
the so-called 'Lou~ers' (wooden fram( with a couple of 
adjustable elass rios, restiug in metal profiles). 
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RATTAN 

Rattan as a first class material : :>r t:he manufacture of 

furniture suitable fer tropical climates, is not well 
known in Tonga. 

There are no iLdicenuous sources of Rattan in the Kingdom. 
Imported rattan furniture i .. , due to high transport costs, 
relative expensive ~nd ther~fore only rarely offered~ 

Inf crmation on the proces~ing of ratta~ was given to 
potential manUf acturers. and catalogues of rer:1pect_ive 
production equipment as well as broch~es rf ratt~n 
furniture designs ~ere fo~ :arded to them. 

The advantages of rattan as a relatively cheap raw material 

found the interest of some entrepreneurs, and future 
potentialitias have been nighlighted. 

ACTIVITIES 

The expert started his work at the duty station in 
Nuku'alofa, island of Tongatapu, on January 21, 1987. 

1r. woodworking factories and enterprises were visited 
and the first fir ings were summari.oed in a preliminary 

·. epcrt, which was sent to UNII:.J Vienna a~1d to UNDP in 

Suva (Fi.ji). (S".'e Annex No. VL 

In ~ddition to this a workplan and a tentative training 
pr~~ram~e ~ere drawn up ard sent toge~her wi~h the 

?reliminary l·eport. (See annexe;.; No. II, III and IV). 

'I'he 1 or descri; ticn has been found app' i.c.sble and the duties 

mentioned in it could .in general, be c ad out. (See 
annex .o. I). 
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On-The-Job-TraiEing I Ad-£!.££_!£!~ 

On-the-job-training ~as given in all of the factories 
and enterprises listed in annex No; V"I. during the ti:i:e 

of the expsrt's mission. 

Ad-hoc advice was given to managers, supervisors, 1oachine operators. 

assemblers and surface _finishers during the -daily visits to .different 

factories in order to improve factory organization and the quality of 

their products as well as to increase their productivity. 

It has been mentioned previously that woodworking machines 
ar~ just basic and the possibility of introducing modern 
machining methods were, bec·a:use of this- £act very 

limited. Nevertheless. the expert was able to give advice. 
in order to inc~ease the capacity of the few existing 
machines and proper operating methods as well as jig 
utilisation has been introduced. 

The effect of the use of unseasoned timber was demonstra­

ted to the manufacturers and most of them ind:icated they 
have decided to stop this practice. 

Joining methods such as the use of wooden dowels in car­
case furniture and the utilisation of inserted tongues for 

solid edges has been advised. 

The utilisation of simple transport devices in workshops 
such as wooden pallets with wheels has been advised, in 

order to increase production flow and to utilise 

manpower, fully, and has been adopted by some manufact~rers. 

Most of the factories do not even have handsanding 

machines at their disposal. and therefore the importance 
of handsanding could only be raised. 

In view of the fact th&t surface finishing is carried out 
largely with brushes, only theoretical advice about 
spraying methods could be given. 
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Mr. Joe Talakai. who owns a welding and metal con­
structicn factory was very interested to enter the field 
cf metal furniture manuf~cturing. The expert advised the 
owner and two of the welders on the manufacture of chair3, 
beds and additionally in a ~ardrobe (see annex No. X ). 

The m11terial ~or 'the wardr"be consisted of 1" x 1 11 square 
metal tubes welded together and fit on the inner side of 
t . .ie s~d~ frames with metal blade<;• acting like tongues• 
in or~er to fit int~ th~ grooves cut into the edges of 
the side panels, and to 5ive support. 

The baais for a s~rial prcduction process for this pro­
ducts has therefore be~n prepared. 

A furniture workshop equipped with only one circular saw 

and one handsanding machine was found, who could manufa~­
ture the necessary parts consisting-of 13 mm plywood, 
such as side v.~lls, top/bottom shelves, inner shelves, 
doors and "' .. he rear wall. in close co opera ti on with the 
metal factory. 

At the ene cf the expert's mission a prototype of a 
wardrobe. a bed and a chair had been completed and dis­
played at the final meeting. 

Seats and ba~k rests for wood and metal chairs 

were seen to be made f~om flat plywood and improvement 
of the design was neeeed. 
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Therefore, the expert has prepared a construction 
drawing for a seir-made mechanical press. in order to 
si~plify the production of bent back rests and chair 
seats made from plywood. (See annex No. xr}. 

Advice was given en the proper lamination of surfaces~ 
A construction drawing for a self-made mechanical press 

has been prepared and discussed at a _Workshop ~y the expert, and its 

utilisation f Gr laminating and flat door production has 

been discussed. (.;ee Annex No. XII). 

Training in Serial Production 

Assistance has been given to employees of 

Mr. Tom Nakau. who owns a small furniture factory, which 

is equipped with basic woodworking machines. 

The expert started a serial production of 100 coconut­
timber-made chairs. All the necessary steps like planning, 
selection of material, machine operation, sanding, assembly, 
handsanding and finally surface finishing have been intro­
duced. This has led to the development of a moderate quality 
product. ( s·ee annex No. XIII). 

The expert insisted that only native materials should be 
used, for instance the chair seat was made from woven 
tapa strings. (Tapa I see annex No. VI). 

So as to use only locally grown basic materials for 

production of carcase furniture made from solid hardwood 

frames with panels covered with printed tapa has been intro­
duced. This product could be experted, if produced on a 

high quality level. 
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Concentrated on-the-job-training e:.n.d assi.stan~e in serial 
production of dining tables has been given to the largest 
furniture factory, which belongs to the Commodities Board 
(mentioned on page 3). ~:nphasis was pa:4'ticularly given to 
factory organization. machine operation, sanding and 

quality control. All the necessary steps on how to run the 
serial production of dining tables have besn taught and 
demonstrated. 

Catalogues of modern woodworking machinery and tools have 
been handed ov~r to managers and the correct utilization 

equipment has been described in detail. 

Advice on storage of material such as timber and panels 

has been given and lists. of different materials were pre­
pared and introduced. 

Lecturing 

The expert acted as a guest lecturer on four occasions in 
the training . centre of the Ministry of Works; teaching 

12 students topics in the field of timber engineerini;,, factory 

organization and theoretical advice on running serial ~ro­
duetion and measures to be taken to improve the quality 
standard of products. 

The meaning of standardization has been explained and the 
importance of product design in serial production has been 
emphasised. 
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Workshoos 

A workshop programme was prepared ~nd a workshop was held 
in order to introduce 15 managers of enterprises and fac­
tory owners to modern concepts and methods of serial pro­

duction. 

During this programme advice was given on overall manage­
ment methods, in cost calculation and increasing producti­
vity through improved organisational ~ethods. 

The meeting r0om of' the .Dateline Hotel in Nuku 1 alofa was 

used for this purpose. 

Another f'ive training lessons were h3ld under this programme 

for managers, foremen, supervisors and others. This 
training took place in Mr. Tom Nakau 1 ~ furniture factory, 
and the number of' participants was 10 to 15. 

Thanks are due to Mr. Nakau for his willing cooperation in 
this programme·. 

The topics and the timing of the training programme can 

be seen in annex No. IV. 

In addition tJ the theoretical training modern woodworking 
methods were demonstrated in practice on woodworking machines. 

In course of this programme the significance of the proper 
placement and installation cf machinery in a workshop haa 
been highlighted and demonstrated by means of a plant 
layout prep~red by the expert. 
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FINAL MEETING 

A final meeting took place at the meeting lounge of the 
Dateline Hotel in Nuku'alofa, at the 30 March 1987. 

Invitation lettErs on behalf of the Ministry of Labour, 
Commerce and Industries were forwarded to owners and 

managers of woodworking enterprises and to key-position 
people from other Ministries and banks. 

The number of attendants were 29 persons .. The prot~types of 
furniture displayed consisted of 1 dining-table and 

4 chairs (made by the Commodities Board) and an additional 2 

chairs and 1 frame door, made of coconut timber combined 

with Tapa cloth (produced at Tom Nakau's factory), and 
found to be of great interest by the participants. 

The expert pointed out applications of the .tlechnical knowledge 

giyen, in order to serve the local market with improved 
quality products, and to carry on in developing the field 
of furniture production. 

The design expert showed the effect of a revised design 
on some of the prototypes. 

A discussion was held, and questions raised concerning 
serial production and its commercial effects were replied 
to the participants. 

(Prototypes displayed - see Annex No. XV). 
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CONCLUSIONS AND RECOMMENDATIONS 

The expert recommends to the respective Ministry to 
undertake a marketing study in the field of the local 

annualrequlrements of furniture and _wooaen products. 

A gathering of all entrepreneurs should be summoned, in 
order to give detailed information about the results of 
this research. 

The productivity of the several local firms has to be 
figured out and - if necessari - to be increased 
according to the future needs. 

Specialists of both, the Tongan National Bank and the 
Tongan Development Bank should give emphasis and detail 
information to entrepreneurs regarding requirements to obtain loans for pur­

chase of woodworking machines and auxiliary equipment 
as well as foroverall expansion of the enterprises. 

Already at the pre$ent stage it could be a poi~t of 
discussion to unite some of the firms in order to have 
a better position in entering the export market with 
their products. By means of a thus reinforced financial 
status on one hand, and by means of specialization in 
production on the other hand, this union could become 
a potential business challenge for competitors in the 
South Pacific. 

Furniture and wooden products made from coconut ti~ber 
decorated and I or combined vith the uniq~e locally 
made Tapa could eventually become a good seller ~n the 
local and expo~t market. 
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Training programme : The Ministry of Works run a furniture 
factory including a small training centre for twelve 
apprentices. This training centre could be enlarged 
and the facilities be additionally u~ed for advanced classes 
fer technical trainees. 

Once sufficient' investments in equipment have been made, and some firms re-organized~ 
to assign one Team Leader and three Volunteers for a 
period of at least one year to Tonga, in order to succeed 
the work done by the consultants. 

Main tasks of the team leader should be the supervision 
of the volunteers and to act as a management advisor, 
production consultant and marketing expert. 

However, a successful. implementation of this future 
p~oject may cnly be granted under the condition that 
efficient support be giv6~ and more interest for the 
subj~ct in general be shown on the part of the respective 
Ministry. 
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UNITED NATIONS ANNEX I 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

UNIDO 

June 1986 

PROJECT OF THE GOVERNMENT OF TONGA 

Assistance to the Furniture and Joinery Industry 

JOB DESCRIPTION 

SI/TON/86/073/11-01/31.7.A 

Post title Expert in Furniture and Joinery Production (Team Leader) 

Duration Three (3) months 

Date required As soon as possible 

Duty station Nuku'alofa, with possible travel in the country. 

Purpose of project To up-grade the furniture and joinerv industries through the 
use of improved designs and production facilities and to in­
vestigate the possibilities of establishing all111inium joinery 
and rattan furniture manufacturing industries, ?rocessing and 

Duties use of coconut wood. 

V.81-33106 

The expert will be assigned to the Industry Division of the 
Ministry of Labour, Commerce and Industry. The expert will, 
in close cooperation with the furniture designer and the coun­
terpart staff, agencies, institutions and other bodies, provide 
assistance to the twelve units engaged in the Ul'lnuf acture cf 
furniture and joinery as determined by the Ministry. Specifically 
he will be expected to: 

1. Conduct a survey of the existing local furniture and joinery 
industries in terms of availability and suitability of raw 

materials, manpower ~ d production facilities and product qua­
lity. 

2. Identify, in light of the above, problems of the existing units 
in competing in the domestic market with imported products. 

3. Su?Vey the potential for introducing an aluminium joinery 
industry. 

4. Survey the potential for the processing and use of coconut wood. 

5. Give ad-hoc advice and provide on-the-job training t~ the exis-
ting furniture and joinery manufacturers in solving the .... / .. 

Applications and •.:ommunications reg1rding this Job Description should be sent ~o: 

Project Personnel Recruitment Section, Industrial OperatitJns Divisior 
UNIOO, VIENNA INTERNATIONAL CENTRE, P.O. Box 300, Vienna, Austria 



Qualifications: 

Language: 

Background 
Information: 
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problem.~ identified. The main areas of this ••sistance are anti­
cipated to be the improvement of existing production facilities, 
plant layout, wood drying and surface finishing, design and use 
of jigs, costing and possible diversification into areas such as 
aluminium joinery. 

The consultant will be expected to prepare a terminal repor~, 
setting out the findings of hi4 mission and his rec0111Dendations to 
the Gover~ent on further action which might be taken. 

Wood Technologist or Engineer with lcng experience in operating 
small to medium scale furniture and joinery manuf actUTing at the 
production· (ahop floor) level. 

Experience in developing cou":ttries and in production of rattan 
furniture and in the processing of coconut wood desirable. 

English 

'l'here are about twelve furniture and joinery making units 
in Tonga. These include an export oriented wooden toy industry 
and the timber joinery factory of the Commodity Board. Except 
for two mil!s which are located at Vava'u, the others are all 
located at Tongatapu -the main island of Tonga. Most of .,he 
existing industries are laboui::·-intensive and engaged in the 
manuficture of simple type of furniture for domestic use, 
schools and churches. The designs and quality of the products 
are poor and need improvement, especially for furniture for 
household use. The Tongan furniture and joinery industry has 
not been doing well for some time. In spit£ of a nUlllber of 
industrie3 engaged in those lines, Tonga still spends a 
substantial amount on imported furniture and joinery as the 
designs, quality and finish of the locally made furnitu~e are 
not up to the ma~k in comparison to imported items. 

The timber joinery factory of the C.Jmmodity Boar,! was set 
up in the 1960's and neerls improve.nent in production facil~ties 
if it vere to manufactu~~ furniture with export rotential. 
Many of the existing industries badly need assistanc~ in 
de£ign improvement, better method of production, guidance for 
more suitable technology and equipment and training on the 
spot, in order to increase the domestic market rhare of the 
locally made furniture. 

Moreover, the Tonga Government wishes to diversify the 
production of their furniture and joinery industry by intro-
ducing aluminium joinery, exploring the possibility of 
manufacturing Rattan Furniture processing and use of coconut 
wood. 
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UNITED NATIO"IS INDUSTRIAL DEVELOPMENT ORGANIZATION 

L'!'i IDO 
June 1986 

P~OJECT OF THE GOVERNMENT OF_._TQNGA 

Assistance to the Furniture and Joiner; Industry 

JOB DESCRIPTION 

SI/TON/86/073/11-02/31.7.A 

Post trtle !:::>:pert in Furniture Design 

Oura~•on Two (2) i:o11ths 

Date r!"1uired As soon as possible 

Outvstation Nuku'alofa, with po3sible travel in the country. 

Purpose of projecr rt- up-grade the fu::niture anc joinery industries through the use of 
improve~ designs and production facilities and to investigate the 
pc-ssibilities of establishing al\imir.it·'" joinery and rattan furniture 
manufa ... turir.6 industries and processing and use of coc·mut wood. 

Du tr es 

".81-33106 

The expert will be assigned to the Industry Div'1ion of the Ministry 
of Labour, Commerce and Industry. The expert wi.Ll, in close coope­
ration with the Furniture Production Exper~ (Team Leader) and the 
counterpart st~ff, a~enc~~5, institutions and other bodies, provide 
design assistance to the twelve units engaged in the u11ri• facture of 
furniture and joinery ae .:atermined by th~ Ministry. 

Specifically he is expected to: 

1. Conduct a survey of the existing local furniture and jcinery 
industries' existing desings and range of products, existing 
and available raw materials, hardware and other inputs. 

2. Develop, based on the above, improved designs appropriate to 
existing capabilities with a view to replacing imports and 
entering into regional export markets. 

3. Prepare material specifications for these new designs bearing 
in mind also the availability of coconur wood. 

Applications and communications regarding this Job Description should be sl!nt to: 

Project Personnel Recruitment Section, Industrial Operations Oi\l:s1c.1 

UNIOO, VIENNA INTERNATIONAL CENTRE, P.O. Boit 300, Vi1mna, Austria 

. ... i .. 



Qualifications: 

Backgrc-ur.d 
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4. Assist the local furniture producers in the production of 
th~ prototypes of these new designs. train the staff on 
the job. and give a4-hoc advice to improve existing 
designs and_design practices. 

The consultant will ~lso be expected to prepare a tech­
nical report setting out the findings of his mission and 
his recommendations to the Government on further actior. 
to be taken by itself. the industry and/or international 
organizations. 

Furniture designer with long experience in the development 
of a wide range of designs ~uitable for labour intensive 
a~d simple producticn t•~hniques. ~Knowledge of designs, 
quality level and product finish o! the furniture in 
developed countries desirable). Experience ii:. conditions 
prevailing in the smaller developing countries desirable. 

English 

There are about twelve furniture and joinery :nak!ng -units 
in Tonga. ·!hese include an export oriented wooden toy industry 
and the timbar joinery factory of the Commodity Board. Fxcept 
for two m~lls which are located at Vava'u, the others are all 
located a~ Tongatapu -the ~ain island of Tonga. Most of the 
existing industries a~e labo4r-intens!ve and engaged in the 
manufacture of simple type of furniture for domestic use, 
schools and churches. 'P.le designs and qQality of the products 
are poor and need improvement, especially ~or furniture for 
household use. The Ton~an fu~niture and joinery industry has 
not been doing vell for some time. In spit~ of a number of 
industries er.gaged in t~ose lines, ~onga still spends a 
substantia! amount on i:nported fornitun a:ul joinery as the 
desiges, quality and fin:f.sh of the locally made furniture are 
not up to the mark in com?arison to im?orted items. 

The ti=~er jo!n~ry factory of the CoCJ111odity Board was set 
up in the 1960'~ and needs improvement in production fa~ilities 
if it were t:> manufact1•re furniture with export potential. 
Xan7 c.~ the existing industrias badl] need ass.stanc~ :;,n 
design im~:rovement, better method of proaucticn, guidance for 
more suitable technology and equi;>t1ent and trair.ing on t!1e 
spot, in order to increase the dooestic mark~t share of the 
locally :oad'! furniture. 

~orcover, the Tcnga Governmf~t wishes to di~ersify the 
production of the!r furniture and joinery industry by int10-
ducing dluminlum joiner~·, exploring tha possibility ot 
manufacturing Rat~an Furniture process~ng arc use of coconut 
wood. 
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A~-iNEX II 

WOR~PLAY 

1. SurYey of e:Uting local f'llrni"tUre, joiner,r, S&lllllill factories 

in terms of their praduc;iaa. and organisation levels. 

2. ~araticn of t1lant lgouts for Olle med.ilJm-ecale :t'U...'""Iliture 

productim rac-:or,r (government omed.) aDd. ane Sllall-ecale 

t'U:t?liture prociuc'ticm f'actC117 (privat~ed.). 

3. Prftaraticr. of a. Worksh01:> ~oaram to be given to Gmeral Xanagers 

of' Gwen:ment !:nterprises aDd. private omers of' f'aatoriea. 

5. Prftaration ~a trainin5 t1roa"a111 (1) 'to be given to worlcahap 

maaagers, .su:pti"'lisors and foremen. 

6. Presen.tatiari of trainirur t1rosram ( 1) 

7 • P.l."'9t>ara_ticm cit a trainina: t1rosram (2) to be given to mperrisora, 

foremen, machine opc!l'a1iors, asaeamlers, ~ace finishers. 

8. Presentation Of trainin$ 'Oroqam (2) 

(See upaDd.ed. notes on this Plan OV'erleat). 



WORIC PLAN s1jiroN/86/rr13 PREPARED er ICARL JUOllS PROWOTIOH TEOHNICUN 

r· .. -· 
A::'l'IVITIES 

urnoo llriefing and t1·avel to 
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equi~ment• preparation and utiliaa 
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Production deaign and develop­
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Preparaticn o~ Reporta 
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UNIOO. 
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PRELIMINARY REPORT 

1, 'l'he Survey' o-f the local t:arnita:re/joineey/sawmil.l f'ac;ories has 

been coaaenced. '1:r the expert, together ~ith. ~is CO\lJltn-part, 

~ ~erita I. Fout, ,\ssisblt I:ldustrial Prcmoticm. Off'i~, X:in.istr,r ot 

Labour, CClllllerce and ~stries .. His first fi"'dings are given m this 

Preliminary Report • 

2. Pre"O&raticm. of Plant ta.y;outs1 

'?he fUmiture aad joiner;r ractorr located. at Raveluloto b&lccga 

to the CCll8'trtlc;iaa. Divisim ot the Tengan Gcvemment•s CClllllodities Board. 

It has been decided. 'that this f'actor,r cazi be used as c.ne of the 

Technical '?raining Centre during the cpert•s sta;r in Tmga. J. 

medium-ecal.e prod.uctim tactor;r, it is ta.e largest fac'tor,r iD Tonga. 

It is demonstrabl:r the leading pu.blic- awned en.terprise. It will prorid.e 

a suitable base for a.tram'ing·wor!mhop tor government emplo;reea. 

In additicm. to the assistance given to this f'actor.r throqll the 

improvement of the f'loor layout, it is felt that it would be rise to 

also give assistance to a private~ed small-scale f'llrnit!U'e/jomer.r 

ta:tor;r. This enterprise is located. cm. the s.Il' Inciustriee ind.ust:rial 

estate in Nulcu'alo'fa. It will a"l.so pronde the base f'or a trainiDg centre 

!or private entel"fo?'ise emplOJ'ees. 

'l'he expert iJ:l-i;encL.; to rm two separt.te training courses, one 

at ~ venue, to enable the 1,;ourse numbers to be limited. to 15-20 

peu~le. 

The ONUer ot tt.is enterprisl~, Mr Tom Nalcao, llas indicated. h.e would. 

appreciate the u-,e ot h.is ta~or:r as a trai:ling cen1.re. 
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Hence, a plant layout for both of these factories has to 

be pre~ared, so that all the existing equipment may ~e situated 

correctly, to enable a proper produccion flow and the creation 

of a rational production sy!tem. 
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I:t ~e aper~'s op:inian it seems essential ~o have a sustained. 

d.iscussic:n/seminar With ~ of enter::rises aiid with f'actor:r owners. 

The ~ · aim is to ccm.ve;y basic cancepts of good management, 

including planning ahead, al1ocaticn of workloads, good coaamicatian 

between management aDd ·.rorkers, aad. the importallce tJl thoroqil orgaiiisa­

tion. in each d~ea.t and section. 

ilthough the fields of timber process:ing aDd f't.lmiture production 

are cm ... mtl.3' somewhat moribmld, it wil.2. be pointed aa.t that b1:th 

these areas have great denlopmm.t pmtetial, al'beit m a limited scale. 

In particalar, a ccmt:inued aD.C. increaaizlg use Of locall;r gram timber 

will be encouraged. It will be pointed. oa.t that this coal.d be a good 

!A addition, an empahsis will be given. to the need to improve the 

'fork practices and prod.uctian processes alr~ ln. existence. .\gain 

this sb.oald af!'ord an improvement ln. turnover and :profi·'"a. 

Since tactor:r orgauisaticm. seems to be an a ver"J poor level t!lia 

will be a particular point Of con.centratian ln. t.his training program. 

The apert will prepar" working papers, such ~ )roductian forms, 

working drawings, material. lists, etc, aa.C. also cal=latiaa. sheets, 

account forms, badget f'orma etc. 

Einphasia in this training program will be an the need tor care 

in h.andl~ of mater!als allCI the fil:.ismed prociucta, the observance 

ot satev precautions: :Pr'Per a.,..~lic:atica of' laminates and paJ:n.t/ 

lacquer ':':=.nish.es, anci ·::etter ~orlc:i:tg :nethodt:. 

-
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Th:c main source of indigenous timber is coconut wood. It ia 

~remeJ.:r difficult to obta;in precise figures an the SUe of cocanu.t 

stands, but there is ~ an api 11ta ( a land. ~ant measuring a acres) 

which is n.o-t almost fUlly ocC".J.pied. by coccm.ut pal.ma, spaced. about 

5 metres apart. 1'!1.ese spat:es are usually planted with a variety· of food 

crops, including ,-ams, cassava (a:ariioc), bananas, sveet potato, etc. 

Discuaeians rill be uzideinalcm nth officials aDd. field workers 

of the ~istr;r of J.gricul i.-ure, Fisheries aDd. Farest17 regarding 

cun•ent reaearcli ::m. the cocmm.t tree iD. the Dngian. These 

discussians will be a two~ exchange ot informatiaa., in that the 

expert will particalarl:r emphasize the need. to encCJUrale !armers to 

plan ahead, in order to be prepared. fer the repl.mtiD.g, as well aa 

the felling Of o:ocam:.t trees which have reaclled. their last bearing 

In ad4i tian it Will be eaiphasiHd that if no such educatian 

program exists, it shOUlcl be and.ertalcen, together with imt~nct1an 

an the need. for speedl' ha'ffestiD.g of c:;rclcze- dalDaged. ' .. rea, rather 

than alla11ing these to staiui aDd. deteriorate. 1'hls will admitt~ 

be il:f'f'icul:t, as ~ farms are Olmed. b;J' absentee f'vme~ who C28i1' 

be resid.cit outside iuatralia. 
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ANNEX III 

- Caa.cepts aiici scope ot prod.uctiaa. 

~t 

- Prod.uctim plamiing al1d. coritrol 

overall tactor,r org;uiisaticm. 

- laterial.s 111a11ai911ent alld. central. 

- Prod.uctiaa. s;rstems 

- Xod.e ot Prociu.cticm. 

- ~ta ot phaae11 ot ¥ork in 

machining, assembling acd sarf'acs 

tiziishi:g. 

- FIU':litare and joiner:r S'talldards 

properti5 ot timber used. iD the 

ta.mi tun and j oin917 indu:rtries. 

- ~ualit;r sta&1darda ot aa.mtimber tor 

tumitures and join917 i.Dd.uatries. 

?actors at!ecting properti'9s ot wood. 

n.ba'ieiice 

- Hardwood. aa.ci sottwood., coconut timber 

- Zttect ot moisture cm. wood. 

- 'l'h• d.rTing process aDd dr:/'ing s;rs-tema 

- IJr:ri.ug problema 

- Jatun.l seascm.i.:16 

• '?ec!mical reql1irements , and use of 

PaAels b;y the tur:ii tun ind.wltr,r 

_ Particleboards, plywood and blockboar_ds 

used in furniture production 
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3. CUtt:!ng '?ools, Re-cccti-

ttnn;ng and mach;ne 

maintenazice practicess 
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- Glueing methods 

- ?actors ";,h.at a:ff'ect gl.uei:tg 

- Glueing O'f wood. 

Glueing ot laminates 

~es of glues 

- 'l'he glueing ~ocesa 

'l'he surface preparatiaa. for fi:lishing 

- Surface sanding 

- Painting equi!>Jllent 

- stams, sta:ining 

- Lacquers and. lac:quring 

- Spraying .techniques 

- fromotion of safety 

- Safe"t1' procedures on-~oodwQrking 

machines 

- ~es o-t mac!:line tools for ifOodlrorking 

- '?!m&stea. carbide tipped sos 

- Bandsaw blades 

- Plaaer and. moulder knives 

- Planer heads 

-
- Proper installatian ot machines 

- Organisatiaa. of ma:inteaazice aativities 

- Stoclca for maintenance 

- Xaintenance of beari:igs 



4. Ef'!ective utilisatian Of 

wood.Working equipmea:ts 

5. Prod.uctim design and 

Development: 
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XacitiJ:i:ig !llet:cds in serial produe!ion 

The need for waste ai:iti d.ust er.raction 

s;rstems 

Centralised. ext:-ac-:icm s;rstems 

Preparaticn of ji&s and their effective 

use in serial prod.ucticm 

Technical s~ for wood.worid.:lg 

inac:tines 

- The ?leed. far fllmiture d.es~ers in 

developing c:aan.u-ies 

- 'aa need for tedmical prod.uc-: des:.en 

- Properties requireci for serial prcciuctim 

- Factors a:f'f'!cting prod.ucticm. deai.€;u 

- The role of ':for.!c drawinp and 

prOducticm. forms 

- Preparatian. Of work drawi:!p 

- Preparaticn of prod.1:.Cticm torma 

- Stoec ta1dng 

- Cost accCWlt~ pr:iz:l.ci;>les 

- Valu ~is and. c:on red.uctian.. 
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ANNEX IV 

TBA~I:lG C~'nSE :m ~OJEfm :wnlFAC'l'UR~G ~~tras ..aD PRCWCT!CN 

Lll.&~ ACTM·.1.~ Il'l MmITU:?E JJm JODmiY FAC~. 

Develotml8Zlt Ob~eeti~ess 

- 'ro l:ltrod.w:e modern ccm.cepta allci methoda at serial prod.ucticm. 

in the ~T!li tu?'9 and joiner:r ind.ustr;r. 

- '?o f'amilia.1'.-ise alicl re-oriezz;t the thinking ot ~, foremen 

aDd. supervi.s11r9 cm the concepts ot :AOd.em m&Utact\\ring ~ct 

~~iquea alld. serial P1"1'ClUcticm. methoda. 

1. Froduc:t!cm. lazi.acemmit 

2. Pbr..li~ and J'omo:r:r 'rec!mologr 

3. CUt~i:ig 'J!ools, iftlooiCCl1titiming r:Mi Xac:hine mamtca11ce practices 

4. Ef!'ective Utilisaticm ot woodworking eqtlipment preparatim al1d. 

utilisati~ at jip 

5. Pr«3d.uct deai&n =ci Development 

Activi ties1 

'?he 'trajuing course wUl be orgariised ~ the O?IIDO !:pen. 

'ee Minia+.r,r ot Labour, Commerce al1d. !Aciustriea will act aa Roat Ai"Aev• 
1':1e course will be cacd.uctsd. Ui ~gliah. 
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Ai.~NEX V 

5 £ebruary 1987 
English 

dSSIST..\!{CE TO T!iE FURNITURE A.i.'lD JOINERY DillUST;tY 

SI/~ON/86/873(11-01 

KL'IGOOM OF TONGA 

PRELIBINARY REPORT 

Prepared by Karl :?uchs, Expert in Furniture and Joinery 

Pr:)duction 

United Nation Industrial Development Organisation 
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SITUATION REPORT 

I arrived at the duty station in Nuku'alofa Tonga on January 21 
1987. ~£st of the findings outlined below are based on information 

obtained during visits to ten wood-working factories and enterprises. 

These establishments ranged in size from 1 to 26 employees. Their 

output included household furniture, school furniture, door and 

window frames and a variety of wooden structures. 

Production levels and Design 

The production of finished timber items is at a low level. 

Furniture design tends to be extremely utilitarian, with little 

utilisation of quality finishes. In addition, there seems to be 

little appreciation at present of the possibilities inherent in 

wood manufacturing. 

It should be noted that at this present point in time Tongans 

make and retain their traditional house furnishings. Many of the 

population still sleep on pandanus mats on the floor, and also eat 

sitting on the floor. On the other hand, there is a great desire 

for modernity throughout all levels of Tongan society. 

Increased levels of family prosperity due to the receipt of 

remittances from ~igrant relatives living in the U.S.A. (including 

Hawaii), New ~ealand and Australia has stimulated new house and 

church building~ ~ot il::!'requently house furnishings are directly 

imported through the agency of overseas relatives. 

The currently ~sed furniture designs tend to be poor. There does 

not appear to be a highly developed sense of aesthetics vis a vis 

the desigl'.l or d.ppearaace of household furnishings on the part of the 

manufacturer or the customer. This is probably due in part to the 

lack of exposure to a variety of modern ~esigns. Television viewing 

iz in its infancy (al thoueh video movies are very popular. ) The 
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main source of information is the government-owned radio station, 

and a small 8 page weekly pr.ewsp~per. Hence ths design of kitchen 

and lounge chairs, for example, woulddlte from perha~s the i~3u•s 

or 1950's. 

In the case of a dining chair the large size of the wo~d piece~ 

used in the construction give it ~n almost "Gothic" appearance. 

(The size may well be influenced by th~ fact that the a~e~age Tongan 

weighs 100 kg). 

The:;.·e are no official design stan~us; no desig:l norm for heig;1-r; 

and size of funiishings appears to be acknowledged. 

Imported pine wood is the most commcnly used material for 

furniture constr~ction. Imported plywood and particle boards are 

also used. However, because very few of the wood workers appear to 

have a "feel" for their materials, much of the furniture produced 

is :-ustic in appea=ance. For instJ?...~~e, i~ is not uncommon to find 

on a finished surface that the teeta marks of a ctrc~lar saw sti:: 

appear, as well as indentatior.u from hamm~r blows. The use of 

sanding techniques does not appear to be advanced. 

The surface treatme:d ir,volves the use of brushes. Spraying 

equipment for the application of surface lacquers (including nitro­

cellulose lacquer) and varnishes is not used. This fact also 

contributes to the poor appearance of the finished p~oduct. 

The producers ~f wood products in Tonga do not appear to fully 
take advantage of the fact that they have a virtually "captive 

~arket". At least one manufacturer complained of the lack of orders. 

~his man ~eadily admitted that his low level of orders could ce 

attributed to customer expectations of poor workmanship and failure 

to meet nrder deadlines. 
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The majority of the wo:: '-:ers, and even the self-employed 

ent..repre::..:urs are self-trained. Few "lave proper trade qua:!.if:. :a.tions 

in carpentry and t.·;od-working. Trade training was only available 

overseas until recently. Pote"tial trade teachers a.re currently being 

trained at t:1e Fiji Institute of Technolo-y. Woodwork classes are 

alsei offered in :nost Eigh Sc"1ools. 

Most of the mana~rs complained of a loss of skilled and semi­

skillad workers due to their emigration from Tonga, particularly to 

Australia and New Zealand. To give some idea of the scale of this 

exodus it has been estimated that at least 10,000 Tongans have left 

the country since early December, 1986, due to an easL~g of 

Nev Zealand's entry rules. It is considered that some will return, 

either having fulfilled short-t3rm earning goals or having been 

unable to obtain ~~ployment. 

1/ 
The per capita income is estimated at T~650.- The average daily 

wage of a skilled worker range9 between TS6-10, depending on the 

benevolence of the eraployer. A graduate civil servant may receive 

rs11.oo per diem. Estaulishments in the recently established 

Small In~ustries Centre offer some security of employment, as do 

some entreprenP.urs. However, many workers are often employed on 

a cast1al, daily basis. 

The wage levels are obviously based on the premise that workers 

wi~l !-.ave other so11rces of $1.lpport, notably access to land for food 

~rop production or family resources. This is not al·#Sys the case, 

as tne capital has attracted many emigrants from the other islands 

in the Kingdom. Increasing inflation, a new Government imposed 

consumption tax, landlessness and lack of employment are all causing 

hardship to sectors of the population, and are precipitating factors 

in the emigration of many. 

ll US$ 1 = 1.40 T$ (Pa'anga) 
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Ma.chiner-1 and the uroduction process 

Most of the :nachinery is very basic and is rather old in terms of 

function and deisgn. Since there appears to be minima: maintenance 

undertaken, machine~ malfunction a.'ld breakdowns are common. About 

fifty per cent of the wood working machineri~E were out of order in 

the establishments which I Visited. 

Factory layout is poor. No proper produc~ion flow is possible 

because of the poor layout of machinery. Piec~s of sawn timber 

are quite frequently piled between the machines. 

Parts of an item being manufactured are moved manually between 

machines. No wooden pallets or lift trucks are utilised, and these 

appear to be unknown. 

No dust extraction equipment is used, and the .f'actory/.rorkshop 

floors are invariably cluttered with offcuts and piles of sawdust. 

In addition, basic safety standards are not observed. This is ci.ue in 

part to the fact that the workers do not appear to have been instructed 

in meeting sa.f'ety requirements and the proper use of' safeguards. 

Coconut Sa"'1mill, i-'.ataliku 

One of' the most efficient and interesting establishments which 

I visited was the sawmill operated by the Ministry of Agriculture, 

Fisheries and Forestry. The sawmill manager is an expatriate from 

New Zealand. 

of: 

The sawmill is small, but clean and well-organised. It consists 

1) The sawmill plant, equipped with a heavy circular saw and 

a re-saw, mainly used for sawing coconut wood. The present 

output is 5 - 6m3 a day; 
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2) A moulder plant, equipped with one edger, one sur~ace 

planer, one thicknesser, one spindle moulder, one recut saw 

Th.is section is partly serviced ~y a dust extraction system, 

and is mainly used for the production of cocon~t wood 

parquet flcor tiles. These have a most attractive appearance 

and this product has good focal and ex"OOrt ~ales poten~ial 

if productic.n could be main:ained at a ~onsistent level; 

3) A roof shingle production department, equipped with one 

heavy circular saw for the cutting of thG shingles. The 

inner and softer wood of the ccconut is used for these 

Treated cnemical~y they should last for 20 years. There are 

problems regarding local sales since ~he product is expensive 

cmd the method of fixing the shingles ::iot known to con­

structio:: workers (i..no are .aost usually owner-builders); 

(se3 comments c this below). 

4) A wood treat.ncnt plant, com!>risirig a pressur<" cylinder and a 

compressor system. This is mainly used fo= treatment of fence 

posts, and con~truction timber, but is also used for the 

preserration ~reatment of the roof shi~gles; 

5) A sawdoc~oring shop, equipped with g~inders and welding 

equipment. This aection is run by two skilled saw-doctors, 

who service, sharpen and re-condition the above mentio:led 

equipment. 

General conmients on the sawmill 

The technical level which it3 worke•s have achieved under 

the manag!!r's guidance i~ good. This enterprise will not requir~ 

training input. This factory also has an expatriate exp~rt in the 

sawing of coconut timbe~. 
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Eowe•rer, due to a lac~ in the supply of cvconut logs and to 

a lack of ·Jrders no pr~duction activities were observed ~ur'i~g my 

visits to this establishment. 

In regard to t~ sale of floor tiles an~ roof chingles, une urgent 

problem is the lack of workers experien~ed in ;;;hingling or in laying 

wooden floor tiles. In my opinion, a nucleus of a few workers, 

trained in these techniques, would be sufficient to demonstrate the 

use of these materials, both to potential customers and other workers. 

The shingles in particular offer a particularly attractive alternative 

to galvanised iron roofing materials, and would be appropriately 

utilised in the construction of modern adaptations of the Tongan .!:!!.• 
This building is being rapidly displaced by mundane rectangular houses, 

built of concrete blocks or weatherboards, and invariably roofed with 

galvanised iron. 

A higher prod•Jction output could possibly reduce the local price, 

and the encouragement of Gover.llllent architects and local designers to 

incorpor~te more local products in new buildings might ensure their 

wider utilisation. 

~etal working production 

I also observed the work of one ente~rise (a division of 

E.-'1. Jones Ltd) which manufactures aluminium window frames, galvanised 

iron roofing sheets, metal fence posts and concrete bricks. 

They have also commenced to manufacture furniture such as 

side tables, china cabine+,s and small cupboards from aluminium frames 

and glaas. This is on a trial basis, and these products have not 

yet gained a market. 
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This company also had a wood working section, equipped with 

a circular saw, a spindle moulder and a work bench. Four skilled 

furniture makers had worked there until recently, manufacturing tables, 

wardrobes, and kitchen cabinets. However, all four workers have left 

their employment to go to Yew ~aland. 

The proprietor was appreciative of the concept of a workshop 

which would demonstrate the proper working and utilisation of wood­

working machinery, factory organisation, and the care of materials 

and products, as well as offering information to potential and 

existing management on management skills. 

Possible Introduction of Rattan 

There are no indigenous sources of rattan. If manufacturers 

wishes to utilise this material import prices would make it 

prohibitive. Some rattan furniture is imported, but the transport 

costs are high. 

Rattan is a premier material for tne manufacture of furniture 
suitable for tropical climates. 

It would be possible for me to convey information on the 

pr~cessing of rattan up to its use in furniture production during 

my current stay in Tonga. This could give potential producers, as 

well as ma.~ufacturers some idea of the possibilities of this material. 
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T 0 N G A 

S E L E C T E D D A 1 A 

1. Populatior. 100,000 estimated (Mini-cer.sus Nov. 1984 - 96,592) plus 

overseas resident population of 40-50,000; (including foreign 

corn children). 

2. 701. live on Tongat~pu 

3. Population under 20 years: 54% (Nov. 1984) 

4. Government revenue (1982/83 - About T$ 18 million 

5. Government expenditure 1982-83 T$ 16,905,292 

6. Exports (1984) TS 10,439,094 

Imports (1984) TS 46,614,129 

7. Major exports: Coconut products, agriculture produce 

(eg. bannanas, watermelon) 

8. Major imports: Foodstuffs, petroleum and other fuels 

9 • Principal export trading partners: New Zealand, Australia, 

Sweden 

1q. Principal import trading partners: New Zealand, Austrialia, 

Japdn. Singapore, USA 

and Fiji 

11. Area 747 sq. km. 
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WOODWORKING FACTORIES IN TONGATAPU 

Pacific Coustruction 

Produc~icn of houshold furnitur~ 
Number of employees: 4 

ANNEX VI 

~q~i~ment: 1 circular saw. 1 band saw. 1 thicknesser - . ' (.hobby size / 

Production of upholstered furniture 
Number of employees: 2 

Equipment: 1 circular sa~. 1 band saw. 1 surface planer. 
1 compressor (. hobby size) 

Oceanic Industrial Enterprises 

Production of wood and metal furniture and joinery prod~cts 
Nu of employees: 7 

Equipment: 1 circular saw• some electr-ical power- dr'iven hand tools 

Tu'ivai Enternrises 

Production of furniture and joinery products 
No of employee~: J 

Equipment: 1 circular saw• 1 th::cknesser. some electr'ical power 

driven hand tools 

~!!!i Tu 1 i~ol2tu E~ternri,!!! (Welding Factory) 

Production of furniturep wood and metal combined 
No of employees: J 
Equipment: 1 metal re-cut saw. 1 welding equipment. 

1 compressor. some elec:rical power- driven hand tools 
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Producticn of furniture and joinery products 
~o of employees: 4 
Equipment: 1 circular saw, 1 thicknesser and planer, 

some electrical power driven hand tools 

~· Sanft IndustrieR 

Production of furniture and upholstered furniture 
(wcod and metal) 
No of employees: 8 
Equipment: 1 combined circular saw/spindle moulder 

1 turning lathe 
1 cjmbined thicknesser/plan0r/mortiser 
1 sqlf-made bel~ ~ander, 1 welding equipment 
1 compressor, some electrical power driven hand .;ools 

b.21Eh~!_Enterprises 

Production of furniture and joinery products 
No of employees: 1 
Equipment: 1 cir-..:ular saw, some electrical power driven hand tocls 

Jones !ndus~ries Ltd 

Prod~ction of furnitur~ and joinery products 
No of employe~s: 2 
Equipment: 1 circular sar, 1 spindle moulder, 1 drill 

stand, some elP.ctrical power driven hand tools 

Production of aluminium windows and doors 
No of empl?yees: 2 
Equipment: ·1 metal cut saw, some electrical power driven hand tools 
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Mattheus and Associ~tes (Tom Nakau) 

Former expert oriented wooden toy industry 

Production of furniture, serial productiou of chairs 
No of employees: 3 

Equip~ent: 1 circular saw, 1 thicknesser, 1 cross cut saw, 
1 compressor, 

Amateur size equipment: 1 tenoner, 1 surface planer 

Vailea Enterprises 

2 mortisers, 1 router, some electrical 

power driven hand tools 

Production of furniture and joinery products 
No of employees: 2 

Equipment: 1 combined circular saw/spindle moulder/ 

thicknesser/planer/mortiser, some electrical power 

driven hand tools 

Ministry cf Works - Workshop 

Production of furniture and joinery products 
No of employees: 8 
No of apprentices: 12 

Eq~i~ment: 1 circular saw, 1 cross cut saw, 1 band saw, 

1 surface planer, 1 thicknesser, 1 belt sander, 
some electrical power driven hand tools 

Production has not yet been started 
Intended no of employees: 5 
Equipment: 1 circular saw, 1 thicknesser/planer 

1 spindle moulder, some electrical power driven 

hand tools 
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Commodities Board - Workshoo 

Producticn of furniture and joinery products 
No of employees: 27 
Equipment: 1 cross cut saw-. 1 rip sawr 1 surface planer, 

1 thicknesser, 1 spindle moulder, 1 mortiser, 

1 tenoner, 1 panel saw, 1 belt sander, 1 turning 

lathe 

Saw Mill Mataliku (MAFF) 

Saw mill department: cutting of coconut timber 

No of employees: 7 
Equipment: 1 heavy ircular saw with inserted teeth and carriage, l 

circular edger with roller feed, 1 forklift truck 

Floor-tile production department: Production of coconut wood 
parquet floor tiles 

No of employees: 5 
Equip~ent: 1 rip saw, 1 cross cut saw, 1 surface planer, 

1 thicknesser, 1 Jpindle moulder. 
This section is partly serviced by a dust 
extraction system. 

Roof shingle production department: Production of coconut wood 
roof shingles 

No of employees: 2 
Equipment: 1 heavy rip saw 

Wood treatment plant: Chemical preservation of roof shingles 
and construction timber 

No of employees: 2 
3 Equipment: Pressure cylinder (3. 5 m loading capacity) 

air compressor plant 
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Saw Mill Mataliku (MAFF) I continuaticn 

Saw doctor shop: Reconditioning of machine tools for the 
entire factory, and t"ool maintenance 

service for the general public 

No of employees: 2 

Equipment: 2 saw grinding ~achines, 1 knife grinder, 
1 welding equipment 

WOODWORKING FACTORY IN VAVA'U 

V. J. N~-!Ed SonsJ_Indust£1!1 Joinery L!,g, 

Production of furniture and joinery products 
No of employees: 4 
Equipllient: (all "hobby" type): l c.ircular saw, l cross cut saw, 

1 band saw, 1 planer, 1 thicknesser, 1 compressor, 
some e'ectric power driven hand tools 



COUNTERPARTS 

Mr. Kupu Fale~ava 

Mr. Tevita Kiti.l 
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ANNEX VII 

Assistant Secretary, Ministry of Labour, 
Commerce and Ifidustries 

Industrial Promotion Officer, Ministry 
of Labour, Commerce and Industries 

LIST OF OFFICIAL PERSONS MET 

Mr. James W. Harris 

Capt. Maulupekotola 
Tuita 

Mr. Tevita Havili 

Mr. Sioeli Matoto 

Mr. Sahae Desh 

Mr. David Abbot 

Mr. Ivan Kippenberger 

Mr. Bryan Miller 

Asst. Secretary Ministry of Labour, 
Com~erce and Industries 

Acting Secretary Min. of Foreign Affairs 

General Manager Tonga Commodities Board 

Estate Manager Small Industries Centre 

P!a~ning Officer Ministry of Labour, Commerce 

and Industries 

Planning Officer Tonga Commodities Board 

Chief Forestry Ministry Agriculture, 

Officer Fisheries & Forestries 

Sawmill Manager Mataliku Sawmill 

• 
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I 

PHOTOGRAPHS OF PRODUCED PROTOTYPES 
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PHOTOGRAPHS OF PRODUCED PROTOTYPES 
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