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Explanatory notes

References to dollars ($) are to United States dollars.

The monetary unit in Sri Lanka is the Rupee (SRs). During the period

oovered by the report, the value of the rupee in relation to the nited States
dollar was $1 = SRs 8,80,

A full stop (.) is used to indiocate deoimals.

A oomma (,) is used to distinguish thousands and millions.
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ABSTRACT

In response to a request by the Government of Sri lanka to the United |
Nations Development Programme (UNDP), an expert in the design and production
of furniture was sent on a six-month mission to advise the management of the
Ceylon Plywoods Corporation on improving the design and production teohnology, |
on rationalizing production methods and on introduoing new materials for use \
in domestic and contraot furniture produotion. His assignment, whioh was part |
of the project entitled "Expert Services in Saw Dootoring, Timber Prefakb
Teohnology and Chipboard Teohnology" (DP/SRL/73/020) began on 3 September 1976
and ended on 2 April 1977. The United Nations Industrial Development Organi-
zation (UNIDO) was the exeouting agenoy. The government agenoy oo=ordinating
the project was the Ministry of Industries and Soientific Affairs.

The chief objective of the mission was to identify the ma jor shortoomings
of the Corporation's furniture plant at Salawa, Kosgama, and to suggest how they
1 s
could be rectified.~ These shortoomings may be summarized as followss
(a) Absenoe of a produot polioy related to the speoifio needs of the

Sri Lanka market and to the manufaoturing potential of the various furniture
planis under the aegis of the Corporationj

(b) Low standard of design of the produots manufaotureds

(¢) Continuous and severe shortages of essential raw materials and
poor quality of those availablej

(d) Inadequate manufacturing faoilities and low levels of produotion
technologys

(e) Absence of suitable speoifioations and prooedures for quality
oontrols

(f) Absence of an in-company training programmes
(g) Inadequate prooedures for produotion planning and oontrolj

(h) Poor labour/management relations, resulting in ohronio absenteeism,
bad timekeeping and general indisoiplinej

e

(i) Low levels of teohnioal and operative skillsj
(i) Low productivitys
(k) Untrained and inexperienoed managements

1) Laok of a good marketing polioy for Sri Lanka and for attractin
£
export markets.

Each of these aspeots is analysed in terms of the Corporation's needs,

with empahsis on the requirements of both home and export markets.

1/ See also the technical reports "Specifications for domestic furni ture
i roluction" (DP/TD/SER.A/91) and "Technology of furniture and joinery production"
(DF/1D/3ER.4/92),
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INTRODUCTION

The Ceylon Plywoods Corporation whose administration and sales headquarters
are situated at 420, Bauddhaloka Mawatha, Colombo 7, has an integrated wood-
working oomplex at Salawa, Kosgama, near Avissawella, 26 miles from Colombo.

The complex, whioh was a turnkey operation, was designed and commissioned by
a group of Romanian and Czeohoslavak oonsultants. It oomprises a sawmill, a
particle board plant, a plywood plant and a furniture plant. Data on the
Corporationt manufacturing aotivities are given in amnex 1I.

The furniture plant, the reorganization and development of whioh are the
subjeot of this report, was the partioular responsibility of the Romanian
oonsultants. It was planned in order to optimize the produotion of furniture
and joinery manufactured from solid wood, veneered partiole board and plywood
for both the Sri Lanka and overseas markets. It has a nominal output ocapacity
valued at SRs 12,000,000 per annum, but sinoe its inoeption it has aohieved
little more than 25 per oent of this figure. Most of the processing equipment
is of Romanian origin and its installation and oommissioning were completed

in 1971,

4bsequently, a Romanian production engineer and a technician started up
the pir.aty  this work inoluded establishing a range of produots, training the
work-foroe, and aohieving an aocoeptable level of produotivity. Since August

1975 the plant has been operated by the Corporation's staff.

After a period of operation it became evident that further training was
necessary, speoifioally in relation to produot design and teohnology, produoti-
vity, produotion planning and oontrol, quality oontrol and mamagement proce-
dures, in order to achieve the level of output for whioh the plant was
originally designed.

A formal request was made by the Government of Sri Lanka on 11 April
1973 to the United Nations Development Programme (UNDP) for the provision of
technical advice and assistance for the Salawa complex, and the pro ject
"Expert Services in Saw Doctoring, Timber Prefab Technology and Chipboard
Technology" (DP/SRL/73/020) was approved in Octobér 1973. The assistance in
furniture design and production began on 3 September 1976 and endeu on
2 April 1977, after having been extended by one month. The United Mations
Industrial Development Organization (UNIDO) was the exsouting agenoy. The
Government agency co-ordinating the project was the Ministry of Industries,
The expert’s job description is given in annex II,




During a preliminary disoussion whioh the expert had with senior offioials
of the Corporation at the outset, it was agreed to widen the soope of his
assignment so that the Corporation's other furniture plants might benefit
from his findings. Aooordingly, he visited the other faotories, assessed
their manufaoturing oapaoities and made reoommendations with a view to inte-~
grating their produotion programme with the Corporatiors furniture manufaotu-
ring aotivities as a whole.

It was also agreed to inolude among the expert's aotivities the training
of design draughtsmen and training in the technology of furniture prow,;ction,
marketing and Bales.1 It was further deoided to arrange a publio exhibition
of the new produotion range at Colombo before the end of the expert's stiay,
with the objeot of promoting sales and aoquainting the publio with the new
designs.

A summary of the expert'!s major activities is given in annex III. The
following personnel were oonoerned with the projeots ¢, de Silva, initially
engineer in wood technology and at present Plant Manager; H, Hm Jayasekara,
Plant Manager, furniture factoryj V. M, Allis, acting Productibn Manager;
L. Abeywickrema, Senior Assistant Produotion Superintendent,

Also associatéd with the project were: @, Weeraratna, Chairm&n/lma.ging
Director, Ceylon Plywoods Corporation, and E, M, P. Goonetilleke, General
Manager, Ceylon Plywoods Corporation.

y See also the technical reports on "Specifioations for domesiic

furniture production" (DP ID/SER.A/91) and "Technology of furniture and joinery
production" ( JP/ID/3ER.A/92),




I. FINDINGS

General cbservations

The furniture plant was commissioned by October 1973, and limited pro-
duction began under the direction of a Romanian engineer assisted by a tech-
nician., Initial emphasis, apart from on-the-job training, was placed on the
produotion of a range of office furniture intended for use by the various
ministries and the other state corporations, school and domestic furniture,

and flush doors and door frames.

The original contraot for the establishment of the Complex, inoluding
the furniture plant, envisaged a period of training for selected personnel
in Romanian woodworking factories, but this never tock place., Consequently,
all the trairing of line management and workers was carried out in the factory
during the pe~iod when it was being directed by the Romanian oonsultants.
Those who appear toc have benefitted most from this training were workers who
were engaged in prototype-making and product development of models introduced
at that time, and the woodworking machinists who got a good grounding in
machining operations. Muoh less attention was paid to the sections of the
plant dealing with assembly, wood finishing and upholstery; the personnel
in these seotions have remained the least skilled ir the work-force,

The experience of practiocally all managers, supervisors and workers in
furniture making and Joinery is oonfined to that obtained at Salawa. Most
have never worked anywhere else, and their knowledge of the industry is
therefore extremely limited. The Complex was intended to be self-suffioient
in the sawmilling and kiln drying of timber as well as in the production of
partiocle board, veneer and plywood for furniture and Joinery and tea chests.
Continued and inoreasing shortages in the supply of timber in log form have,
however, oreated a stop-go situation which has done 1little tc create the
right tempo of production or to establish and maintain an acoeptable level
of produotivity. The work-force, whioh is largely undisoiplined, poorly
trained and diffioult to direot, is represented by six rival unions all of
whioh appear to be highly sensitive to external as well as internal pressures.
The Complex has had a history of disputes which have disrupted production,
sometimes very seriously, and have led to a situation in which normal mana-
gement/worlcer partnership no longer functions. Unhappily, the only evidence
of integration is the solidarity of the workers in endeaviuring to do as
little work as they possibly oan. Management is equally inactive in dealing
with this situation.
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At the root of the problem was the failure of management at the time
the Complex was being established to introduce and maintain a ocode of
operation and disoipline that would have withstood the tests of time and the
growth of the Complex. Furthermore, the Complex was directed mainly from the
headquarters of the Corporation at Colombo, 26 miles away, and decisions were

expeoted to be implemented by very junior and inexperienced management. It

is not surprising, therefore, that the Complex never aohieved genuine integration,

which would have been an important and rewarding feature.

It may not, therefore, be unreasonable to ask if in the oirocumstances
there is any real future for the Complex. The answer lies as much with the
future of all the plants in the Complex because one oannot be regarded
independently of the others. Elsewhere in this report the shortoomings of
the furniture plant are highlighted, and recommendations are put forward on
how they may best be overoome. These suggestions mainly conoern matters over
which the furniture plant should have oontrol. Even if all the recommenda-
tions were suooessfully oarried out, however, the furniture plant would still
founder without the support of the sawmill, the plywood plant and the particle=-
board plant., The three latter plants must themselves operate and be managed
as efficiently as the furniture plant ought to be managed for the Complex to

achieve an integrated oharaoter.

In attempting then to deal with the problems of the furniture plant,
the wider implioations of the Complex as a whole must naturally be taken into
oonsideration., For example, there is little point in attempting to introduce
and maintain a code of disoipline in the furniture plant and at the same time
to ignore an identioal need in the sawmill or plywood plant. This observation
would also apply in the oase of quality oontrol, in-plant training, produo-
tivity, inoentive bonus sohemes, and almost all management prooedures.
Signifiocantly, there appear to be no problems of interplant oommunioation
among workers when trade disputes threaten, but there is cften a disastrous

laok of it when there is a uniform intervention on the part of management.

It should be emphasized, nevertheless, that there was nothing fundamen-
tally wrong in the original planning of the Complex; its suitability with
regard to the ourrent level of industrial oconsoiousness in Sri lanka, however,
remains very muoh open to question. This approach to woodwork manufacturing
is regarded, even in fully developed economies, as one of the best possible

solutions to the present-day development of the industry. With a few exoeptions,
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the Complex has all the manufaoturing faoilities needed for effioient and
profitable performanoe. What it laoks are oclear-out policies governing

its modus operandi and management with the professional approach to oarry
them out.

Product desigm

It is apparent that little planning went into the existing ranges of
furniture models. They are extremely limited in soope, and in most other
ways they refleot the absenoe of a produot polioy. Eaoh item seems to have
been produoced on an ad hoc basis, as the need arose., The importance, for
example, of developing in the designs a clearly discernible and interlinking
set of oharaoteristios seems either to have been ignored or considered unim-
rortant. At all events, the models themselves bear little relationship to
the prinoiples of good design or to the preoise needs of the market for which
they are produced.

It is important, therefore, at the outset to define what is meant by
design in relation to furniture. The elements that go into planning design
are the produotion faoilities of the plant, the skills of its work-foroe, an
understanding of the nature and oharaoteristiocs of the materials used, the
form and oolour of the artiole, its tactile beauty, its fitness for the
purpose, and its aooeptability to the oonsuming publio. The result of
ignoring the plant's production faoilities and the skills, or laok of them,
of the workers is plain to see, for example, in the existing range of offioe
desking. This range is standard and is produced in varying dimensions and
large batch sizes, All desks have veneered and edge~lipped particle-bcard
gables, or ends, whose upper corners are radiuseds By the simple expedient
of leaving these corners square, at least six difficult processes would be
disposed of, and production would be eased oonsiderably without taking
appreciably from the appearanoe or the funotion of the desk. (See annex VI.)

Present-day prcduction, depending as it does in large measure on prefa-
brioated materials, has tended to remove both management and worker from an
intimate knowledge of the materials used. While this undoubtedly has faoili=
tated produotion in quantity, it has resulted in a loss of understanding of
the qualities of the materials and their soope in design. Fer example, in
the manufaoture of sabinet goods - wardrobes, dressing tables, storage units
etc. - veneered particle board and plywood have largely replaced solid wood.

These are excellent materials in their own right, but the method of their




treatment must differ fundamentally from that of treating traditiomal
materials. Otherwise, the resultant pieoe of furniture will be a failure.

In fitness for purpose, not only the Corporation's range of furniture, but
also nearly all furniture produced by other manufaoturers in Sri Lanka oannot
be rated highly. Obviously, no one has undertaken the researoh to disoover

exaotly the oonsumer needs in furniture.

The remedy, therefore, is to raise the general standard of design. As
there are no trained furnifure designers in Sri Lanka, however, nor any
faoilities for training designers, the provision of suoh faoilities, even
immediately, oould hardly produce substantial results in less than a deoade.
It is thus all the more urgent that the problem be taokled ncw. The Corpora-
tion should request the oo-operation and assistanoce of the appropriate

ministry.

In the meantime, there exists a basis for improving the situation in the
short and medium term, by oontinuing to rely on outside technioal assistanoe
in the fields of design and teohnology. Admittedly, most of the efforts must
oontinue to be short term in improving the basio manufaoturing teohniques, as
a preoondition to undertaking more ambitious funotions. In Salawa there are
good draughting faoilities and while they should never be oonfused with
design, it would be possible to inoorporate some element of design expertise
into them. The senior draughtsman would benefit enormously, in this respeot,
by attendanoe at an appropriate furniture design oourse abroad, preferably in
the United Kingdom where excellent oourses are given in oolleges like the

London College of Furniture and the High Wyoombe College of Further Eduoation.

There are also good prototyping and produot-development faoilities at
Jalawa, but they are badly hampered by laok of working space and other poor
working oonditions. A speoial area should therefore be set aside as a new
prototype and produot development workshop, whioh should have all the faoili-
ties neoessary for this work. Alongside it the design and drawing offioe
should be relooated, so that the two oould work hand in hand in developing
new designs and in preparing the various produotion aids for their suocoessful
manufaoture. When the new workshop and drawing offioe are fully equipped and
organized, they should be able to provide not only for the needs at Salawa,

but also for those of the other faotories and workshops owned by the Corporation.

As a further short-term means of solving its design problem, the Corpo-
ration should oonsider the negotiation of lioensing arrangements with foreign

o




manufaoturers., Suoh arrangements oan offer many advantages in terms of
technical know-how in addition to a well-developed product or product range.
The same basic oriteria must, however, be applied in assessing the prospects
for a licensing arrangement as in analysing alternative product development
strategies. These oriteria should include preduotion oosts, likely éales,
future competition and profit projeotions. At the same time, it must be
stressed that the arrangement should be regarded only as a short-term expedientj

it is no real substitute for soundly based and developed hcme design.

Annex VI provides details of the design ranges which were developed and
produced during the current projeot. They conform to the oriteria outlined
in previous paragraphs and were manufactured almost totally from raw materials
produoed in the other plants in the Complex. Other ocnsiderations included
oommon structural elements and prooesses, interohangeability of oomponents and
uniform standards of quality and performance. The apert wishes to stress,
however, that this range should be regarded as the first of a number of
design-integrated systems, whioh as they are being develcoped will refleot
tocurately an antioipated growth in skills and expertise in the plant.,

Raw materials

In 1975, raw materials for the Complex as a whele aocounted for over 70
per cent of the total oost of produotion of furniture and jeinery, and are
therefore of paramount impeortanoce in both design and produoticn considerations.
The major problems experienced by the plant ccnoerned suitability, availability
and quality, partioularly in relation tc the supply of vereers, particle board,
plywood and sclid wood. There is no shortage of materials specifioations
sinoe an almest over-elaborate system of quality oontrel is in operation,

This does net prevent the supply of substandard materials much of which are
rejeoted at far tco late a stage in the production cyole.

Of a more serious nature, however, is the problem of supply whioh has
bedevilled not only the furniture plant, but the Complex as a whole sinoce
its oommencement, Whatever the system cperated by the central supplies office
in Colombo, it is patently inadequate tc the needs of the Complex. For cne
thing, suoh long-distanoce contrel could not possibly efficiently provide a manu-
faoturing series of units which between them oconsume 600,000 oubic feet of
timber annually. For ancther, it is evident that a supply system operated
from outside the Complex cannct be expected either to anticipate or to deal
promptly with the problems that uriue daily because of the nature of the

raw materialug,
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The only real solution would be to ensure that the supply of vital raw
materials shall be within the oompetence and under the direct control of the
Complex itself. One individual with the necessary experience and qualifi-
cations should take over this responsibility, and he should be provided with
whatever facilities are necessary to carry it out effeotively. He should
organize and plan incoming supplies so that at least two months of buffer :
stocks are permanently maintained. He should establish a proper inspeotion '
system at the point of entry and ensure that timber during subsequent storage,
air-drying, and conversion shall not suffer from degradation or deterioration, '
For example, a vast amount of wastage ooours annually because suitable sheds
are not available for storage during air-drying. He should provide liaison
betiween the various plants within the Complex and ensure that supplies not
only of raw timber, but also of particle board, plywood, door skins eto. shall
always be available well in advanoe of their use. The individual plants should
oo-operate by keeping him informed of their needs, and the managers, together
with the supplies manager, should meet at least weekly to review and to
co-ordinate their material requisition programmes. The commercial management
should remember that there is never any justification for a plant slow~down, and
that in the absenoe of a Jireotive from them, the loocal manager must be free
to decide for himself how best to convert timber dimensionally rather than
to allow his plant to be idle. Supplies of other raw materials such as
adhesives and surfaoe coatings are satisfaotory, but it is important that the
teohnical representatives of the manufaoturers of these materials should visit
the plant frequently in order to ensure trouble-free use and to keep the

management informed of new technioal developments,

There remains the question of furniture tittings and acoessories. Those
currently available in Sri Lanka are totally unsuited to the produotion and
quality standards required of modern furniture, and their use should be disoon-
tinued., Suitable fittings must be imported, and since they are essential items
of production, they should not be subjeot to import restrictions or excessive
tariffs. To enhanoe the plant's potential for exports it is even more imperative
to obtain suitable fittings. If the Corporation does not have access to the
-ame sources and quality of fittings as its oompetitors abroad, it is unlikely

that it will make an impaot on overseas markets,

The technical report "Peohnology of furniture and joinery produotion”
(DP/ID/SER.A/&:) gives some details of raw materials used in the furniture

industry. Inoluded are illustrations, teohnioal information and the names of t

manufucturers of current ranges of turniture fittings,
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Production

Productivity in the furniture plant, by any standards, is abysmally low,
and is matched to a greater or lesser extent by that in the other plants in
the Complex. ( See annex I.) Output per worker does nct cover the basic costs
of produotion and should be inore-sed tenfold before the ourrent level of
investment in the plant would be justifieds This is not meant to suggest that
workers are expected to work ten times as hard, although far greater effort on
their part would certainly be necessary, Of greater importance is the extent
to which all the production facilities of the plant, i,e, buildings, machinery
and equipment, and skills, are exploited, The ways in which personnel are
expected to contribute are discussed later in this chapter, The technical

aspects of production and productivity are dealt with here,

Buildings

The Salawa furniture plant is housed in a building which was specifiocally
designed for that purpose. It is spacious and has been kept in good repair.
Some modifications were neoessary in the layout of machinery and equipment,
but ¢ orally it oonforms well to the principles of good work flow and efficient
use ol space. There is, however, a serious problem regarding through venti-
lation which causes the atmosphere to remain humid and cppressive with
resultant debilitating effects on the work-foroe. Considerably more effort
than usual is required for most kinds of work. Such conditions are unnecessa-
rily tiring, and the building section of the Corporation should investigate
and remedy this oondition which also exists in the other plants of the Complex.

Lighting throughout the plant is unsatisfactory. The result is a gloomy
and depressing interior which tends to diminish alertess and concentration,
On the other hand, when the lighting is adequate, the surroundings immediately
beoome more oheerful, pleasant and oonduoive to work. The nature of the work
generally determines the intensity of the light that is neededj in the case of
furniture manufaoturing this is quite oonsiderable. 1In partioular, it applies to
woodworking maohines beoause the maohinist must have an immediate and full
appreciation of the nature of the timber so that he oan adjust the feed to
obtain smooth outting. When the direction of the out is not predetermined by a
fenoe or jig, he must be able to control the workpiece easily and acourately

to follow the desired line.

At present there is no natural lighting in the plant. This is a pity

since Sri Lanka enjoys a very high and oonsistent level of natural lighting.
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All that is required is to replace about 10 per oent of the roofing sheets by
sheets of transparent plastic material similarly oorrugated. The result would
be adequate and uniform natural lighting whioh would out ocosts and would not
be cubjeot to the freguent power failures whioh ocour in the area. A further
help would be to whiten the interior walls and to olean regularly the
lighting fittings. Apart from considerations of produotivity and quality
oontrol inherent in a good lighting system, there is also the matter of
safety, The present system uses fluorescent tubes and oare should therefore
be taken to avoid the strobosoopic effeots assocoiated with this lighting,
partioularly when it is used to illuminate fagt-running maohines. This
illumination is intermittent and coinoides with the peaks of the voltage
waves, While the fluotuations are far too rapid to be visible to the human
eye, they may oorrespond to, or even be sub-multiples of, high-speed cutter
revolutions. If the fluotuations oorrespond with the outter revolutions, the
cutter will be seen in the same position at eaoh periodio illumination and
will appear to be stationary even when running at full speed. If the fluotua-
tions do not correspond exactly with the speed of revolution, the cutter will
appear to be travelling very slowly either in a forward or reverse direotion.
Router cutters revolve at very high speeds (18,000 - 24,000 r,p.m.) and 50,000
oiroular saw teeth may pass a fixed spot in a minute; a strobescopio effeot
will ocour when running up to speed or when slowing down, whenever the speed
is an exact multiple of the lighting fluotuations. This effect can be
prevented by dividing the discharge lamps between the different phases of the
supply, or by using incandescent lamps in oombination with discharge lamps,

"Shadow line" lighting should be used to indioate the line of the out on
oircular and band saws, A filament is stretohed below a light source and oasts
a fine shadow on the workpieoce or the table of the maohine to coinoide with
the line of the out and thus guide the maochinist, even though the cutting
point is hidden.

Ma.ohinerx and equipment

The machinery and equipment available for furniture production is, in
the main, adequate to immediate needs. Muoch of it is Romanian in origin and
this poses considerable problems in the supply of spares and special tools.
There are some notable exceptions, amounting in all to about six maohines,
and these for one reason or another have never been used. One, for example

a ourtain-coatin,” achine, was manufaotured in Italy and it was thought at
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the start of the projeot that it oould be used in conjunotion with the
finishing system. There was no literature available on the operation of the
maohine so that the Italian manufaoturers were requested to provide the
relevant teohnioal information and operating manual. In their reply the
manufaoturers stated that they no longer manufaotured ourtain-ooating machines,
and in faot they had not produced a model similar to the one in the plant in
over 10 years. The finishing system subsequently developed during the projeot
did not involve the use of this maohine.

Despite the faot that all the maohines required for wood prooessing
are avaialable, the oapaoity of some is extremely limited. BEven before the
expeoted inorease in produotivity, they pose serious bottle-neoks in the
production oyole, in partioular the group of edge-veneering and edge~lipping
maohines whioh are operated on either a low=voltage or radio-frequenocy system.
All veneered and edge-treated panels must be prooessed at these machines,
and even though there are four of them and they are in oontimous operation,
they are a oonstant source of disruption and delay to the work-flow. Further=-
more, the heating ooils, or elements, for these machines must be supplied
from Romania or be made laboriously by hand in the Complex workshops. The
maohines are operated manually, handle only one prooess, namely the setting

under pressure of the adhesive used, and require three operators per machinee.

Annex IV, item 7, gives an outline speoifioation for a single-sided edge-
banding maohine now oommonly used by the industry. This machine will not only
set the adhesive, but it will also end-trim and edge-sand all in one pass,

No more than two operators are required, and it has a capaoity far in excess

of the oombined oapaoities of the four maohines whioch it should replace.

Observations of a similar nature apply in the ocase of the other machines
listed in the annex. For example, suooessful volume and varied production of
dining-room ohairs are related to items 1, 5 and 6, while the speedy and
aoourate production of oabinet furniture will need augmentation of the present
multiple-boring machine by item 2. Good veneer-jointing faoilities do not
exist; henoe the inolusion of item 3. Finally, an essential additional
purohase is item 4, not only for aoourate sanding of flat oomponents, but of
even greater importanoe for oalibration of partiole board so that it has
uniformity of thiokness throughout its plane before flat veneering,

Mention was made earlier of some redundant maohines whioh inolude a
hy.raulio pendulum saw (1-M1A), a bandsaw (12-M5A), a knot remover (19-MT7A),

o
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a surface-planer (24-M80), a look mortiser (32-M5A), a chain mortiser
(48-M214), a belt sanding machine (90-M46) and at least two of the L.V. edge-
banding presses. Tnese machines, as they are no longer of value to the
Corporation, oould be used in part payment for the maohines recommended. The
prices quoted are for new maohines and would be reduced by about one half in
the event of the purchase of guaranteed reconditioned maohines.

An essential adjunot to the effioient and aoourate use of machines is
the development of appropriate gauges, jigs and formers. These should be
designed and made up at the produot development stage and should be the result
of the oombined expertise of the draughtsman and prototype makers. The new
design programme has provided an apportunity to develop many of these.

The attention of management is also drawn to the reocommendations regarding
the effioient maohining operations, assembling and finishing, whioh are
oontained in DP/ID/SER.A/92,

Assembly prooedures

Some additionil observations are oalled for in the assembly section since
it has proved to be the most recaloitrant and therefore the most diffioult
part of the plant to organize and to make more productive. Comment has already
been made about the little attention that had been paid to this section in the
past, and about the oonsequenoes of that omission. The workers are literally
work-shy and respond indifferently to both demonstration and direotion. They
need not only to be trained, but also to be supervised so that gradually, and
possibly over a prolonged period, their morale, whioh is now low, would be
improved and they would regain interest im, if not enthusiasm for, their work.

A start has already been made by providing them with the basic requisites
of their trade, namely hand tools, work benohes with vioes and job platforms.
Work should be planned for them so that they have no exouse to be idle, and
however long it takes, they should learn to beoome oraft workers with a natural
feel for wood and an appreoiation of the importance in their work of attention
to detail. Management must not only give, but be seen to give, partioular
attention to this section. It is by far the weakest link in the whole ohain
of produotion, but it is just as essential as the others.

e—
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llana.ggmont

General

The existing management struoture illustrated in the organization ohart
indioates the various levels of line management in operation. This oonforms
to the requirements of a plant of this size and does not need to be altered
appreoiably.

The quality of the management has been weighed against the task set it
in making both the furniture plant and the Complex as a whole effioient and
profitable. This, as in any management situation, requires an acceptable
level of expertise in the fields of administration, finanoe, production,

personnel and supervision.,

At any rate, the general manager of the Complex, the produotion manager and
the various plant managers have the right kind of academio qualifioations on
whioh to build good management skills. They are all, however, young and
inexperienoed. The average age is 32 and none have worked anywhere else.,
3ome have reoelved additional teohnioal training abroad, but only one has been
trained speoif‘ioally in the produotion of furniture and joinery. None had
received any management training prior to taking up an assignment in the Complex,
and few have received further training, It is not surprising, therefore, that
they laok the management teohniques, teohnioal knowledge, and in the caae
of the furniture plant, the aesthetio training needed if the plant is to fulfil
its purpose satisfaotorily. This refleots the attitude of top management
towards management at the local level, that the latter is apparently expected on
appointment to be practiocally inspired to lead and to direot without any
preparation or training whatsoever. Only in very exoeptional oiroumstances
does this approaoh prove workable and the situation in Salawa is olearly not

one of them,

While making allowanoes for the speoial diffioulties assooiated with
the establiushment of the Complex, the expert feels that most of its present
ills can be laid at its own doorstep, and that these deficiencies can in the
main be ‘raced to poor management. Furthermore, the primary responsibility
for imrroving the situation rests with the Corporation, whioh should aot

befor: the uituation deteriorates to a stage beyond redemption. What is

call-: for, initially, is a reappraisal of the whole management struoture
1. unction not only at Salawa but throughout the entire Corporation, and
Ceoereition of o frurcanry wrouand which 111 mansement policy, including

—
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Job specifioations, funotiosn, responsibility, performance and training, would
be uniformly built. It may well be necessary to obtain outside assistanoce in
this task, but there is no doubt that its suooessful outoome would avoid
repetition of the mismanagement of the past.

In the meantime, there exists a basis for improving the situation at the
furniture plant in the short and medium term. The plant manager and most of
his supervisory staff have muoh of the baokground and the potential to beoome
effeotive managers. As regards the ourrent project, they have shown a
remarkable willingness to learn, and they oo-operated fully with the expert in
seeking %o aohieve its objeotives. The projeot itself was designed to make
use of most management teohniques assooiated with the suooessful running of

a furniture plant and these are now standard praotioe.

Produotion Elannir_lg and oontrol

Chief among the teohniques of produotion planning and oontrol is the
establishment of the prinoiple of gsetting speoifio and periodioc performanoce
or outpuit objectives, the aohievement of whioh oould be monitored daily.
This cld automatioally take account of all produotion-planning prooedures
in~l" ing produot design, preparation of working drawings and speoifications,
bat.h 1izes, raw materials availability, gearing up of all produotion faoili-
ties, work load, quality control and costing, A card concerned with the time
measurement of every prooess or operation is in use so that in oonjunotion
with a materials specifioation oard, information will be automatioally
available to provide realistio oosting information and to measure produotion
performanoce. In this connection, it will be necessary for the accounts section
to assist in monitoring output by oontinuing to provide suoh finanoial infor-
mation as unit oosts for materials, hourly rates per grade of worker, overhead
rate, break-even point for the plant and profit projeotions., It will also be
necessary to provide management with further training in these prooedures,
possibly with the assistanoce of the National Institute of Management. In
partioular, they should be given a through grounding in the financial implici-

tions of running a plant of this nature, and of its relevance to productivity,
Technioal oontrol

Management is felt to be weakest in the area of technology, and this is
probably one of the reasons why supervision is so ineffeotive., In giving

teohniocal or other direotions to workers the supervisor should indiocate his




oonviotion that suoh prooedures are appropriate and relevant. Any hesitanoy
on his part is quiokly detected by the worker who, if he wishes, may turn

the situation to his own advantage. Chief among the oauses for this laok of
technology lies in the absenoe of a training polioy from the inoeption of the
Complex. It was then virgin territory without any tradition in manufaoturing,
muoh less in furniture produotion. Therefore, careful development with appro-
priate instruotion and demonstration was required. Only one supervisor had
reoeived the right kind of teohnioal training and, oddly enough, he was rele-
gated to a very minor role in the management of the faotory. This obviously
soarce talent should not be dissipated in this manner, and this man, who is
at present cocupying a position as foreman, should immediately be appointed to
the position of assistant manager with speoial responsibility for produotion.
His speoial knowledge would enable him not only to supervise every aspeot of
produotion, but also to pursue and oheok on progress with authority. The
capabilities of the remaining management personnel should be reassessed as
already suggested, their defioiency in teohnology made good by further
training, and at least two of them should be removed from supervisory pcsts

for whioh they are olearly unsuited.
The nature of the training required should be related to the followingt

(a) Furniture plant layout and design. Problems ir industrial plant
design as applied to furniture manufaoturing, building structures, equipment
location, space utilization, power utilization, light, heat, ventilation, and
safety are among the subjeots oovered as well as materials handling and
maintenanoey

(b) Woodworking equipment. Study of produotion woodworking equipment
for outting, shaping, sanding, veneering and assembly operationsj oapabilities
and limitations of machines; theory and praotioe of outting and sanding wcods
low=cost mechanization; pneumitios, eleotrios and hydrauliosj

(o) Wood prooesses. Prooesses of drying, gluing and finishing woods
reconstituting wood as fibrcboard, hardboard and particle boardj

(d) Engineering eoonomy. Study of oriteria and techniques for mana-
gement deoisions in relation to eocnomy of design, selection and operationj
effects of depreoiation polioies and maohine replacementj

(e) PFurniture design and oonstruotion. Detailed drawings and bills of
materials from samples and designers

sketohes. 1In oonstruotion, emphasis is
placed on good performance under variable atmospherio moisture, on adequate
2trength and rigidity, and on low cost;

(f) PFurniture manufacturing and prooessing. Siudy of produotion methods
in the furniture industry, including production procedures firom the yard through
2ll operations, ind shipping;

(g) Munutacturing controls. Development of principles and procedure.

for control of materials, manpower and oosts, with special attention to
production and inventory control, equipment utilization, wage classification
and cost reduction programmess
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(h) 1lity control. Eoonomioc balanoe between cost of quality and
value of quality; statistical theory and analyses as applied to sampling,
oontrol oharts, tolerance determination, aoosptance procedures and oontrol
of produotion.

Teohnioal information

The other remaining and urgent need is for the provision of a good
teohnioal information system, whioh would enable management to remain abreast
of technical and other developments in the industry. This could best be
done by establishing a small teohnioal information oentre at the Complex, by
furnishing it with appropriate books, journals and publiocations and by making
this material available to the management and supervisory staff. Amnex V
provides a list of publioations whioh are readily available at low oost and
whioh oould form the basis for this requirement.,

Supervision

Many referenoes have already been made to the need for informed and
sustained supervision of the work-foroe. In the ocase of Salawa, this is a
partioular requisite for good produotivity, and there is no substitute for it.
Again *! requires training in human relations, work allooation and quality
oontruvl. Above all, it oalls for personal qualities of leadership and
integrity whioh alone will win and sustain the respeot and loyalty of the
workers, and enoourage them to learn and to do their best. It should be
manifest in fairmindedness and a metioulous observanoe of the regulations of
the plant, whether these are oonoerned with disoipline, punotuality or produo-
tivity. Prooedures for the effeotive supervision of each seotion of the plant
are given in DP/ID/SER.4/92,

bour

Labour relations in the Complex are not harmonious. There is a long
history of differences between some of the unions oonoerned and an equally
long history of differenoces between the Corporation management and the unions
whioh have taken the form of strikes, go-slows, lock-outs and restrictive
praotioes, One of the ohief diffioulties on the Corporation'!s side has been
that very often it has had to negotiate with separate unions and even if it
reaohed agreement with all six unions, this agreement might sub:rquently be

repudiated by one or more individual unions.




ey

-2 -

Many suoh agreements have also been negotiated too hastily and witnout
the proper researoh or testing period, and have later proved disastrous, thus
adding further to the differences. A partioularly painful example is the
ourrent inoentive bonus scheme which beoomes absurd when, as result, workers
can aohieve the bonus without the conoomitant output. On the workers! side,
it is evident that they do not fully appreoiate that by their persistent laock
of oo-operation they are harming themselves since no manufaoturing organization
can sustain indefinitely oonstant and often unneoessary disruptions, whioh

ultimately are reflected in oontinued and severe losses.

Even if the patience of the long-suffering home market does not wear
thin, there oan be no doubt that suoh tactios will not be appreciated in
export markets where delivery sohedules will be expeoted to be fully adhered

to and non-oonformity with these sohedules will lead to oanoellations.

It is essential for the progressive development of the Complex that this
situation be resolved as speedily as possible. Management must reappraise
its whole approaoh to labour relations and ensure that all future negotiations
shall be oarried out against a baokground of well-informed opinion about the
immediate issues. It is partioularly important that prooedures for dealing
with potential troubles be established and adhered to so that oonfrontations
will be avoided at all oosts. The formation of works oommittees, made up
of representatives of management and unions and meeting frequently, would do
muoh towards antioipating and dealing with probable areas of oomplaint and

disagreeemnt,

It may be Utopian to suggest that a single union oould lock after the
interests of all the workers but there is no question that the number of unicns
involved oould be reduoced with advantage to all. At all events, it is
neoessary to impress upon both management and the unions that the Corporation
has reaohed a orossroadsy whatever path it takes from now on it is cn its
own. Elsewhere in this report reoommendations are made whioh will, if
followed, point the way to expansion and prosperity for the Corporaticn. The
persistenoce by both management and labour in attitudes that are relevant only
to the past oan do the Corporation nothing but harm; there is a good chanoe
that it oould frustrate many of the reoommendations. A new approach to
labour relations is overdue and will be essential if the Corporation is
to develop.
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Training

Throughout this report, stress is laid repeatedly on the need for
training if the effioiency of the work-foroe is to be raised to an aoceptable
standard. Training is an essential tool of management whioh if planned and
implemented systematioally can reduce labour turnover, improve output and
quality, reduce wastage, lower the number of aocidents and improve morale
and job satisfaotion. Purthermore, use of the right method oan reduoce
learning times dramatically, enabling workers to improve earnings and inorea-

sing producvion capacity.

Training should be based on the oommeroial needs of the Corporation, thus
helping it to beoome more effioient and profitable. This means that its
overall effectiveness must be appraised and plans made for the future. To
make these appraisals and planning prooesses more effeotive, it will be
neoessary to define speoifioally those areas in whioh effort must be oonoen-
trated, These may inoclude finanoe and profitability, labour produotivity,
marketing and sales. In this way training is linked olosely to the whole
business process. If it is to pay off, the Corporation must ask itselfs

How well do we perform?
What are our main areac of weakness?

How well equipped are we to oarry out our plans and aohieve our targets?

Only then can itask:

What training should we give individuals to carry cut our plans and
achieve our targets?

The first and essential stage in the establishment of a training programme
is the appointment of a full-time training officers The man chosen must have
the qualifications and background experienoce to carry out training within
the Corporation effectively. Ideally, he will be found among the existing
personnel, and sinoce his task will be exaoting, he will need to receive
appropriate training himself, Excellent courses for training officers exist
particularly in England where they are organized by the Furniture and Timber
Industry Training Board, The course, which usually lasts for about three months,
inocludes sawmilling and the production of partiole board, plywood, furniture
and joinery. The training officer will then identify precisely the training
needs of the Corporation, draw up a training programme and supervise its
imp.cmentations What has to be taught will be found by comparing what the
employees need to know for effective performance and the knowledge of the job

they are likely to possess as potential trainees,




The basio steps of a training programme would bes

(a) To desoribe the job, what it is and why it is done (job desoription);

(b) To break the job down into suitable items of oontent for the
purposes of instruotion (job analysis)j

(c) To define the standards tc be reaohed in each element of the job.
At this stage a statement of the knowledge and skills required can be prepared
(job speoifications);

(d) To prepare a detailed statement of what the trainee is to be taught
and how (syllabus) by making a oomparison between this speoifioation and the
existing knowledge and skills of the traineej

(e) To gauge the time required to oover eaoh part of the syllabusj
(f) To prepare a logioal and progressive timetablej
(g) To prepare the lesson plans,

At this stage the instruotor is ready to teaoh his trainees and to

maintain records of their progress.

Mlitx oontrol

General

The quality of a produot may be defined as the sum total of that produott's
essential oharaoteristios whioh determine its degree of suitability for a
conorete purpose. The quality programme of any manufaoturing organization
should extend into every oontributing function of the organization; the
quality of the efforts of eaoh funotion should become part of measurable

administrative entities,

Within this framework, the role of the quality oontrol seotion of the
Corporation 1is to provide and oo~ordinate a system whioh ensures that it
will produce an optimum quality product at minimum product cost, The responsi-
bilities of those charged with quality control are to define, plan, co-
ordinate and measure the quality efforts of the Corporation, as well as to
perform those activities normally associated with quality control, Quality
itself cannot be ensured by inspecting a product, but should be designed and
builit into it. Quality control entails not only inspection or testing for the
acceptance or resjection of parts; it is also concerned with the provision of
rapid, acourate and usable information about product and process quality

which would give guidance for prooess oontrol and oontrol of produot quality.
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Quality oontrol is effeotive if it is exeroised in oonjunotion with
standard speoifioations that apply to every aspeot of the product. These
standard speoifiocations are now reoognized internationally and are applied
uniformly. Their application in terms of qualitynearly always proves the

deoisive factor in suooessful export,

Quality oontrol at Salawa

There are 21 people engaged in quality oontrol in the Complex of whioh
5 work in the furniture plant. Most of them were initially employed as
laboratory attendants and were subsequently promoted to beoome quality
oontrol officers. Only those working in the plywood plant received training
in quality oontrol and this oonsisted of six leotures over a period of three
weeks, The most senior quality oontrol and researoh officer attended a

quality-control training oourse sponsered by UNIDO and held in Sweden in 1976.

Judged by the standard of the end product, the system of quality oontrol
cannot be called effective. Furthermore, it is diffioult to see how the
situation could be otherwise, sinoe most of the personnel exerocising it are
themselves unaware of what it really means. In the furniture plant, for
example, so many evident lapses of quality esoape the notioe not only of the
quality oontroller, but also of the produotion supervisors and workers, that
it is hard to esoape the oonolusion that there is no alternative to disoonti-
nuing the system altogether. At all events, it should be thoroughly overhauled
and should not be reintroduced until it is capable of aohieving the purposes

for whioh it was intended,

The technioal report on "Speoifications for domestio furniture produotion"
(DP/ID/SER.A/91 ) contains standard specifications which should be applied
throughout the plant, Before being introduced, however, it should be studied
and be fully widerstood by all quality control personnel, They should also
realize that over and above “he specifications laid down in the standards a
sense of quality is required, especially for furniture, which might best be
described in practice as complete attention to details This cannot be attained
overnight; it will come only after many months and rerhaps years of interest

and application,

Tho.:e responsible should also realize that quality oontrol begins angd
ends with the worker, whose responsibility to exeroise it in terms of his
craft cannot be transferred elsewhere. They should disoontinue the futile
prastice of peering over a worker's shoulder while he ig doing his job. Unless
the latter is totally insensitive, which ig unlikely, it will have the opposite

el'fect 10 the one intended, At best, it will make him nervous and awkward

and, at worst, regsentful, Either way qality suffers,
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It should z1so be remembered that quality control is best carried out

in a well-organized and well-disciplined plant where everyone makes the right
" kind of oontribution whether he is a oleaner or a producticn manager., It
should be uniform and oonsistent in oharacter beoause standards whioh fiuctuate
from time to time, whether in terms of raw materials, processes or finished

goods, are no longer standards but further manifestations of poor management,

Marke ting

It is one thing to produce furniture efficiently and prefitably and
quite another to market and sell it. As for the produotion of good design,
an important condition is the acceptability of the product to the oonsumer.
Therefore, ideally muoh of the marketing in the sense of identifying consumer
trends and preferenoes should have been oompleted before the design is put
into full production. In this way guesswork, inspired or otherwise, is avoided
and the financial risk involved in the development of a new product is reduced
to a minimum. There is still, however, much to be done before the agreed

sales targets are aohieved and maintained.

With regard to the Corporation's activities in this field, expertise,
partioularly in relation tc marketing management, is lacking and 1ittle attempt
is made to create a dynamio and aggressive marketing policy. Perhaps ambition
in this direction has been dulled because of the Corporation's well—earned
reputation for tardiness in delivery and in dealing with consumer oomplaints,
Whatever the reason, it should in future ensure that its selling and promo-
tional teohniques are updated to the point where they match those of potential

competitors abroad.

Market planning, the definition of the market segmeni at which the Cor-
poration's products are direoted, the establishment of sales targets, more
investment in quality sales literature, sales representation, point-of-sale
display material and brand advertising are all areas in which the products
must compete effeotively. In addition, the Corporation should promote an
image of good-guality Sri lankan furniture and joinery on the home market.

There is 1ittle doubt that the Salawa plant has the potential of exporting
furniture suooessfully provided it manufactures on the basis of design and
quality. However, the precise nature of the products to be sold in any given
market can only be asoertained from an analysis of the market itself. This
analysis would disclose such important considerations as living standards and

conditions, olimate, consumer preferences, price trends and competitor




information. In general, the products musi be manufactured with at least the
same types of raw ma‘terials as those available to oompetitors, partioularly in
relation to timber, plywood and particle board, adhesives, lacquers and furniture

fittings,

Again the need for training is paramount if the required degree of pro-
fessionalism in marketing is to be achieved. The expert has been informed that
special training oourses for those engaged in marketing and selling are being
oonduoted by the Export Promotion Seoretariat of the Ministry of Planning
and Eoonomic Affairs. Corporation personnel engaged in this funotion should
participate in these oourses.

With regard to the development of a satisfaotory marketing polioy, the
following faotors should be taken into oonsiderations

s Nature of the market of Sri Lanka (all seotors)

Growth rate in past 10 years
Per ocapita oconsumption of furniture

Consumption of other consumer durables (e.g., radios, domestio
<leotrical equipment, automobiles eto.,)

3pecial oharacteristios of market

Retail sellingt types of outlet, promotion, prioing struoture,
mark up by retailers, stooking, promotion of imported furniture

Future marketss ohanges or improvements in oonsumer tastes
Marketing management

Sales promotion

Advertising

Furniture fairs

Servioe/delivering

Direot selling

Factory showrooms

Market planning and distribution

Import competition

Co~operation in the industry

2. Considerations for Ceylon Plywoods Corporation

(a) The product
Trends in sales volume
Competition advantages

Gross margins per produot/hodel




Completeness of line
Prioce struoture
Produot olassification
Quality

Design and styling
Identifiocation

(b) The market

Data on present oustomerss who buys, looation, volume of sales
for each, profitability, size of orders, method of delivery

Jeasonal or cyclical characteristics

Market potentials: determination of sales volume by product,
territory and oustomer

Customer purohasing habits and buying preferences (field surveys)
Competitive activity
Techniocal advance (affeoting demand)

(o) Distribution

Seleotion and training of salesmen
Selection of ohannels of distribution and methods of sale

Determination of sales quotas per produot per oustomer per
salesman

Routing of salesman/sales territories
Advertising and sales promotion
Salesman's oompensation (inoentives)
Prioe polioies

Other sales polioies inoluding those regarding returns and
allowances, entertainment, use of corporation cars, terms of
sales, hire purohase and direot selling

Distribution oostss by salesmen and territories, by product,
oosts per oally delivery equalization per areat by funotions
such as storage handling, oredit and oolleotions, paokagings,
order handling
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II. CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Plant facilities

1. All the furniture manufaoturing activities located at the Corporation's
Woodworking Complex at Salawa are housed in good buildings whioh were planned
and laid out for that purpose.

(a) All working and storage areas are artifioially lighted, but sinoe
about 50 per oent of the light fittings are usually out of order, the level of
illumination is far below that required for furniture manufacturing, Ventila-

tion is poor, making working oonditions within the faotory unpleasant and
tiring.

(v) Layout of primary and seoondary maohining areas is good but oould be
improved upon by relating it more olosely to the most logioal flow of work
and to better use of storage and working areas. Better attention should be
paid to the layout of the assembly and finishing seotions whioh need to be
replanned oompletely.

(o) Materials handling, arrangements throughout the plant, with the
exoeption of the finishing seotion, are good.
2. The plant was designed to provide a reasonable balance between meohani-
zation and the need to use as large a labour foroe as possible. There are,
neve . ‘lieless, some serious omissions among essential items of maohinery and
equrpment, Most of the machines are Romanian in origin and pose considerable
problems in relation to the provision of essential tools and spares. Some
machines, for this reason, cannot be operated, Machines are well maintained

and there is a good dust and waste extraction system,

Management
3. Produotion management is weak, and suoh teohniques as produotion planning,

method study, design of produotion aids, quality oontrol, work flow, design
of work stations,materials inspeotion, materials handling and good housekeeping,
need to be made effeotive.

4. General management in relation to the Complex as a whole is not good.
Those responsible for the administrative and teohnical direotion of the
furniture plant are inexperienoed and largely untrained in the produstion of
furniture.

—J
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Design
5. The plant’s deficiencies are most apparent in the field of design, the

meaning and function of which are not fully understood,

6., Design and product development are not sufficiently co-ordinated.

Raw materials

7. Arrangements for the continued supply of essential raw materials are
completely unsatisfactory, When materials are available they are often in-
adequate and therefore wasteful,

Production technology

8, The teohnology of modern furniture and Jjoinery produotion oonsistent
with a plant of this soope and magnitude is largely unknown. This is parti-
oularly the oase with regard to a satisfaotory understanding and use of most

materials used by the industry, the design and struotural details of furniture
oonstruotion, furniture finishing and upholstery.

9. No arrangements exist for the provision of up-to-date teohnioal informa-
tion and literature relating to furniture produotion.

Labour

10, There is no provision for in-plant training by the Corporation. This

is urgently required for operatives, teohnioians, produotion supervisors and

design staff,

11, Levels of skill throughout the plant are low and olearly refleot the
absenoe of adequate training and supervision.

12, Produotivity is very low. OCauses, other than a dearth of raw materials,
inolude absenteeism, bad timekeeping, indisoipline and laok of striot super-
vision, To this may be added the absence of the support of top management

whenever line managers attempt to deal with these ooourrences.

13¢ There is oonsiderable soope for improvement in the field of labour
relations, This has oaused serious diffioulties sinoe the establishment of
the Complex.

o
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uality control

4. Quality oontrol is not effeotive because those responsible for exerocising
it do not understand what it means in the oontext of furniture produotion,

15¢  The plant is large enough to have its own produot-testing faoilities,

Marke+ ing

16, Export prospeots for the plant are not good, g€iven the present state of
management and the poor supply system of essential raw materials,

17 The future of the plant appears 1o lie in the manufaoture of medium—
priced, good-quality, modern furniture produced aooording to established
procedures and on a repetitive semi-meohanized basis,

18, Marketing and selling are not suffioiently well organized or oco-ordinated
to generate an acoceptable level of sales, or to make a good impaot on the
Sri Lankan market. This market appears to have oonsiderable potential.

Recommendations
Produot desim

1o The Corporation must evolve a design and produot polioy oonsistent with
the needs of the Sri Lankan market and with the produotion oapabilities of
the plants at Salawa and elsewhere.

2. The design standards of all items manufaotured need to be raised. 1In
addition, new designs should be introduced as quiokly as possible.

3. As there is a soarcity of oompetent furniture designers in Sri Lanka, the
Corporation must ensure that it provides for its own needs in this respeot.

A beginning oould be made by arranging for the attendance by the senior
draughtsman at an appropriate design oourse abroad, possibly with the aid

of a UNIDO fellowship.

4. The Corporation should also oonsider, as an interim measure and parti-

oularly in relation to exports, the manufaoture under licenoce of an interna-
tionally established range of furniture designs,

l
4




Produot development

5. Sinoe there must always be olose collaboration between the drawing
office and the prototype workshop, the two should be relooated in adjoining

areas in the faotory.

6. All the Corporation's design and prototyping facilities should be oentra-
lized so that an effeotive and co—ordinated design and prototyping servioe
may be provided for all the Corporation's furniture plants.

Te Prototyping should also inolude the design and produotion of all
processing aids suoh as master parts, formers, jigs, measurement gauges and
fixtures.

Raw materials

8. The raw materials supply system for the Complex as a whole requires muoh
greater direotion and co-ordination in order to ensure that adequate stook
levels of appropriate quality shall be maintained at all times for eaoh of
its oonstituent parts. One man with suitable experience and knowledge of
materials, especially timber, should be appointed to take oharge of this
funotion.

9, The standard of metal and plastio fittings, e.g., hinges, looks and
handles ourrently manufactured in Sri Lanka, is not suffioiently high for
the produotion of furniture made largely from veneered partiole board.
These fittings should be imported from abroad, partioularly from the

Federal Republio of Germany, the United Kingdom and Soandanavia where there
are established manufacturers of such fittings.

10. Close liaison between management and manufacturers of other materials
such as wood finishes and adhesives should be maintained. The latters?
technioal representatives should be encouraged to visit the plant regula‘rly
and to keep management informed of new developments,

Produoction and produotivity

11. In order to aohieve an acoeptable level of produotivity, speocifio
produotion targets, based on capaoity and known performanoe, should be set
monthly in advance, and output should be monitored daily,

12. Greater attention should be paid to work Planning, layout produotion

flow, machine loading, production oontrol and method study.

. - mem W
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13. Lighting throughout the plant should be improved and this improvement
should be maintained. The most satisfaotory long-term solution is to
replaoe about 10 per oent of the existing roof sheeting with filtered trans-
parent sheeting.

4. While there is a superfluity of some maohines, other essential maohines
are missing and should be obtained immediately. Meanwhile it will be
neoessary to introduce shift work on certain maohines in order to avoid

serious bottle-neoks in produotion,

15. Greater use should be made of suoh produotion aids as g0 and no-go
gauges, patterns and templates, jigs and formers, locating and boring aids.

16, The daily rate of production should not vary aocoording to the availa-
bility of raw materials. In the event of a shortage, the plant should olose

down until normal supplies are resumed.

17 A oonsiderable inorease in produotivity,i.e. output per worker, is
neoessary, This will be aohieved only by the management's ensuring adequate
produotion facilities (ma.ohines, raw materials, skills) as well as striot

and informed supervision throughout the plant.

18. All workers in the assembly seotion should be provided with a set of

tools, a work—benoh with vioce and a job platform.

19. All assembled furniture should be loaded on flat rubber-wheeled trolleys
for transfer to the finishing seotion. Many of the trolleys originally
intended for use in oonjunotion with the now obsolete ourtain-coating maohine
can be adopted for this purpose. These trolleys should be used by the

assembly and finishing seotions only.

20, The roofs of eaoh of the spray booths should be raised in order to
aooommodate the finishing of wardrobes and other tall objeots, and additional
flame-proof lighting should be incorporated in the walls and roofs of each

booths Turntables should be installed in the centre of each booth for easy
handling while spraying,

21, A new finishing system should be introduoed inoorporating the use of
polyurethane stains and laoquers. Existing spray guns, all of whioh are
defeotive, should be immediately replaced by more modern guns whioh have
adequate oapaoity,
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22, Good housekeeping is required throughout the plant. Floors should be
kept olean, gangways kept olear and waste bins provided where waste or

off-cuts normally aooumulate.

Management
23, Job speoifiocations and responsibility levels should be olearly defined

for all management and supervisory personnel.

24. Before taking up a particular management appointment, all personnel

should undergo a period of induotion and training.

25. Regulations regarding supervision and disoipline should be uniform
throughout the plant, and all personnel should be made fully aware of them.
A speoial booklet on this should be prepared and issued to every employee.

26. There should be weekly oo-ordinating meetings between the managers of
the Complex and the various plant managers. There should also be weekly

meetings between the plant managers and their supervisors at whioh all aspeots

of produotion, inoluding raw materials supplies, and progress on aohieving
monthly targets would be disoussed.

27. Managers should get the full support and buoking of the General Manager,
Chairman and Board of Direotors in ensuring that Corporation regulations are

carried out effeotively.

28. All appointments and promotions should be made on the basis of quali-
fioations, appropriate experience and general suitability. No appointment
should be oonfirmed until a trial period of at least six months has elapsed,

29. Managers oonoerned should always be oonsulted before any particular
appointment is made.

3. Bonus inoentive sohemes should not be introduoed until it is demons-

trated that they olearly help to acoomplish the required level of produotivity.

The application of such sohemes should be uniform throughout the Complex.

31. Managers should understand and apply suoh teohniques as works study,
produotion planning, produotion oontrolling, quality oontrol, work program-

ming and maohine loading. Those who have reoceived training abroad should
make use of that training in their daily work.

|
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32, Managers and supervisors should realize that there is no substitute for
direot and personal supervision. They should therefore spend the major part
of their day on the faotory floor. This is partioularly important while
attempts are being made to establish good disoipline.

bour

33. The level of skills should be upgraded by the applioation of striot
supervision and quality oontrol.

34. There should be established prooedures for dealing with disputes and
other diffioulties whioh arise from time to time in the plant, and management
should insist on their being observed at all times.

35. A works oommittee made up of representatives of management and workers
should be established. This oommittee should meet weekly in order to disouss
all =aspeots of the day-to-day operation of the plant.

36. Bad timekeeping and indisoriminate absenteeism should be disoouraged,
and management should provide the lead in this respeot.

37. There should be no restriotive practioes in operation in the plant. All
worke  should do whatever work is required of them inoluding being moved to

othe- lepartments when necessary.

Trair ng

38. In-plant training programmes should be immediately established as a
matter of polioy for all plants and all grades of management and workers
employed by the Corporation.

39. A full-time training offiocer should be appointed to prepare and imple-
ment all suoh training programmes. The training offioer should attend a
full-time training programme abroad oonoerned with industrial training in
the woodworking industry. This might be sponsored by UNDP.

40. Training programmes for line management should inolude attendance by
relevant personnel at part-time and full-time oourses oonduoted by the
Sri Lanka Institute of Management.

41. Seleoted personnel should oontinue to attend UNIm-sponsprod oourses on
woodworking teohnology.

42. A teohnioal information ocentre should be established at Salawa, and the
Corporation should arrange for the purohase for it of books, periodioals and
other publications ooncerned with teohnology and produotion in the wood
industries. UNDP assistanoce might be sought towards this end.
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lity oontrol

43, Quality oontrol should be substantially improved. Specific procedures
and standard speoifioations for the implementation of quality oontrol should
be laid down and striotly adhered to.

44, Those direoting quality oontrol in the plant should themselves be fully
familiar with its requirements and appliocations.

45. The plant should have its own performance testing equipment and those
responsible for quality oontrol should be trained in its use.

46. Management should realize that quality oontrol is everyone's responsi-
bility and that it should be applied partioularly by all oraft workers.

Marketing

47. The marketing and sales organization of the Corporation should do muoh
more in promoting and -developing sales of its range of produots. Greater
attention should be paid to the teohniques of marketing in order to advise
the Corporation on its produot polioy and the requirements of the various
sectors of the market,

48. Sinoe the Corporation enjoys a virtual monopoly in oertain seotors of
the market, e.g., the supply of furniture to state and semi-state agenoies,
this should be more fully exploited to the Corporation's advantage.

49. The promotion of furniture should be made more effeotive by improving

the presentation of sales literature and adopting a brand name.

50. The Corporation should open its own show-room at Colombo and other show-

rooms later at the major oentres of distribution.
51. Use should also be made of press and oinema advertising.

52, Bxports should not be seriously oontemplated until produots are well
established on the home market. This, however, should not prevent the

exerocise of oareful market researoh of potential markets abroad.

Gommunications

53, An internal telephone system should be installed immediately, and the

external system should be improved.

54. Relevant sections of this report should be translated into Sinhala and

issued to the nppropriate managers and supervisors,
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Annex 1

DATA ON CEYLON PLYWOODS OORPORATION

R g
Total oapital employed (1975) %,000

Total turnover (1 95,000,000
o Number of units
Total manufacturing units 13
Salawa/ Kosgama Complex
Sawmill

Plywood factory
Particle board factory
Furniture and joinery faotory

Gintota plywood factory

Carpentry divisions factories at Velona, Kandy,
l Amparai, Koggala, Bandarawela, Jaffma, Battiocaloa 7
Timber projeot (KIN)
' Number of persons
Toral employment 4,150
l Gintota 1,200
Salawa/Kosgama. 1,250
' Head offioe 200
KIN projeot 385
Carpentry division 1,115
l Employments: Salaw
log yard 40
l Sawmill 65
Particle board factory 110
Plywood factory 580
) l Furniture and joinery 210
Transport 90
Boiler maintenance 160
' Value of production, Salawa, 1975 : Rypees
Sawmill 1,724,000
l Pariicle board factory 4,605,000
Plywood factory 28,433,000
Furniture and joinery 3,819,000

—




Produotivity, Sala oBgama

Sawmill
Particle board factory

Plywood
Furniture and joinery

Exports, Salawa /Kosgems, 1976

Eu!!g { person

26,500
41,800
49, 700
18,200
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Post titles
Durations

Date requireds
Duty stations

Purpose of Projeots

Dutiess

Qualifioationss

Language1
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Annex IT

JOB IESCRIPTION
(DP/SRL/73/020/11-03/03)

Furniture Teohnologist
3ix months

As soon as possible
Jalawa, Kosgama

To upgrade the furniture produotion teohnology to
enable the Ceylon Plywoods Corporation to improve the
quality and oompetitiveness of its produots and, even-
tually, to enter world markets.

The expert will be assigned to the Ceylon Plywoods
Corporation and will be expeoted to advise the manage-
ment of the Corporation?s furniture plants on the intro-
duotion of modern produotion teohnology, design praotioe
and prooess and quality oontrol, Speoifioally, the
expert will be expeoted to advise oni

(a) Maintenanoe of outting tools, equipment and
maohiness

(v) Streamlining of produotion methodsj

(0) Introduotion of modern produotion planning, oontrol
and quality oontrol prooedures;

(d) Seleotion of maohinery, plant layout and low-cost
automations

(e) Seleotion of timber and its seasonings

(f) Gluing, surface finishing and upholstery teohniques;
(g) Safety in industry;

(h) Cost aooounting and inventory oontrolj

(1) Training of faotory personnel.

Wood teohnologist or engineer with oonsiderable expe-
rience in the produotion of furniture at the polioy-

making level. Experienoe in design and on developing
oountries desirable,

English
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The COeylon Plywoods Corporation has established an
integrated woodworking oomplex at Salawa, Kosgama,
oomprising a sawmill, a plywood mill, a partiole board
plant as well as a joinery and furniture plant.
Assistance under this projeot has already been given
to the partiole board plant a: well as to the sawmills
(in the field of saw dootoring).
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Annex III
SUMMARY OF MAJOR ACTIVITIES OF PROJECT

The following is a 1ist of the main project aotivitiess

(a) Plant survey and preparation of work programme;

(v) Design of range of domestic storage furniture and seating;
redesigning of existing range of offioe deskss

(o) Preparation of working drawings for new designsj

(d) Prototyping of new designs and making of appropriate production
aidsy e.g., jigs, fixtures and formers' gauges;

(e) Preparation of materials 3peoifioations for all itemss

(f) Design of produotion planning and control system inoluding
sequence prooessing, routing, time measurement, materials cost and utiliza=-
tion and other relevant produotion irnformations

(¢) Preparation of handbook on the technology of furniture production
inoluding design, materials, machines and prooesses and management

(h) Preparation of handbooks on standards speoifioations for furni-
ture and joinery, quality-oontrol prooedures and test me thodss

(i) Improvement of all manufacturing faoilities related to buildings,
maohinery, equipment seleotion and layout, produotion flow, waste reduoction
and methods study;

(j) Improvement in supply and quality of all raw materialsj

(k) Training of management and labour in the implementation of new
prooedures, teohniques and skillsj

(1) Assessing market potential and advising on promotion and sales;
(m) Planning, preparing and executing 4 furniture exhibition at Colombo

(n) Preparation of teohnioal report.
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Annex IV

SPECIFICATIONS FOR ADDITIONAL MACHINERY TO BE PURCHASED

1e Semi-automatio oopying lathe

Maximum distance between oentre 1,050

8

8

Maximum turning diameter 140

Fitted with oopying saddle and mechanical
oentering devioce

Approximate prioe inoluding spares for two years 14,200 IM

2. Universal dowel-hole boring maohine
Working table 1270 x 750 mm
Vertioal and horizontal adjustable unit

Boring spindle bar with 19 mm spindles, 32 mm
spacing 576 mm maximum oentre distance

Approximate price inoluding spares for two years 20,000 ™

3. Yeneer guillotine jointing maohine

Cutting length 3,230 mm
Insertion height 100 mm
Fitted with light barrier safety devioe

Approximate price inoluding spares for two years 40,000 DM

4. Gombined drum and thickness sander

Fitted with two rollers

Motor for infinitely variable feed speed

Capaoity (width) 1,100 mm
Approximate prioe inoluding spares for two years 47,000 DM

5e Jemi-automatioc slot mortiser

Table dimensions 43 x 440 mm
Diameter of maximum work piece 0 mu
Maximum depth of hole 100 mm
Maximum length of slot 120 mm
Spindle speed 5,000/10,000 r.pem,
Approximate price inoluding spares for
two years 15,500 IM
- N
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6. Jemi-automatio high—duty tenoner

Table dimensions 360 x 340 mm
Cutter head 5,600 r.p.m.
Maximum tenon length 90 mm
Maximum tenon width 170 mm

Suotion hood above cutter head

Approximate prioe inoluding spares for two years 18,000 IM

T. Single-sided ec_igg-bmdigg maohine

Fitted with end-trimming, edge-trimming and
edge-sanding units

Automatic strip feed magazine (so1id wood and veneer)
Coil feed magazine

l Flush ocutting unit
Dust extraotion unit with middie pressure ventilatcr

Approximate price inoluding spares for two years 20,000 IM
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Annex V

LITERATURE ON FURNITURE

Journals

Furniture Manufaoturer (monthly)

Magnum Publioations Ltdy 110/112 Station Road East
Oxted, Surrey, England

Cabinetmaker (weekly)

Woodworking Industry (monthly)

Benn Brothers Ltd, 25 New Street Square
London EC4A 3JA, England

Wood and Equipment News (monthly)

Westbourne Journals Ltd, Crown House, London Road
Morden, Surrey SM4 5ER, England

Books and pamphlets published by the Furniture
Industry Researoh Assooiation h
Maxwell Road, Sterenage, Hertfordshire, England
FIRA bulletins

FIRA researoh notes
FIRA technical reports

Furniture literature

Management acoounting

Methods engineering

The furniture standards handbook

Publiocations issued by the United Nations
New York, N.Y. 10017, USA

Production of panels from agricultural residues,

Report of the expert working group meeting, Vienna, 14-18 December 1970

(ID/WG.53/15 = ID/T79)
Sales No.: 72.,1[.B.4
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Production of prefabricated wooden houses.
Sales No.t [lelleBe13

Produotion teohniques for the use of wood in housing under oontidions

prevailing in developing oountries,
Report of study group, Vienna, 17-21 November 1969 { ID/WG,49/10 - ID/10)

Sales No.: 70.II.B.32

Wood as a paokaging material in the developing oountries (ID/ 72)
Sales No.: 72,II,B,12

Publiocations issued by the United Nations Industrial Development Organization

P.0. Box 707, A=1011 Vienna, Austria

Furniture and joinery industries for developing countries,
(Raw material inputs, pte. 1; Processing technology, pt. 2;
Management considerations, pt.3)

‘ (1D/103/Rev, 1)

Information sources on the furniture and joinery industry
(UNIDO/LIB/SER.D/4/Rev. 1)

T formation sources on industrial quality oontrol
! N1DO/LIB/SER.D/6)

i.formation sources on the building board industry based on wood and
iher fibrous materials (tmmo/ua?smn.nh)

Information sources on the paint and varnish industry
(uv1D0/LIB/SER. D/18 = ID/150)

Seleotion of woodworking maohinery. Report of a teohnioal meeting,
Vienna, 19-23 November 1973 (ID/Wa.151/38/Rev.1 - ID/133)

Low-cost automation for the furniture and joinery industry (ID/154)

Vienna, 3-7 November 1975 (ID/WG.200/14/Rev.1 - 1D/180)

l Wood prooessing for developing oountries. Report of a workshop,
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Annex VI
DESION AND MANUFACTURING PROGRAMME

The design programme desoribed here was prepared and the prototypes were
produced in batoh sizes during the oourse of the projeot. Its aim was to
provide the Corporation with a basis for the establishment of a sound produot
policy which would enable it to develop further ranges as management
expertise and skills were perfeoted and demand was inoreased. Faotors
whioh influenoced the ohoice and designation of the models are enumerated in
chapter I. These inoluded oommon struotural elements, a rationalized range
of dimensions and a high degree of oomponent interohangeability.

The programe covered manufaoture of the following types of furniture
(see figures II - XII):

Living and dining-room ohairs and seating
Storage units for bedroom, dining-room and kitohen
Office desks

The raw materials used were as followss

Item . Raw material
Chairs, framen and seating Kirihembiliya, a looally grown hard-
wood available in sufficient quantities
Storage units Veneered particle board and plywood
Office desks Veneered partiole board and plywood
Upholstery latex foam rubber and resilient
webbing
Covering material Good wearing fabrios and leather oloths
Laoquering Nitro-ocellulose and polyurethane
laoquers
Fittings and aocoessories Sri Lankan and imported from Burope

The main form of oonstruotion involves the use of dowels, mortise and
tenon and housing joints, so that the furniture will be fully assembled on
leaving the faotory. Should the need arise to export the furniture in knook-
down (KD) form, this oould be done without diffioulty by substituting the
appropriate knook-down fittings for these joints. The fittings are illustra-
ted in DP/ID/SER.A/92 .
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Manufaoturigg programme

The manufaoturing programme is based on a projeoted output whioh is in
exoess of SRs 12 million per annum. It is subdivided into two ma jor areas
of aotivity, namely the production of flush doors and door frames, and the
production of domestio furniture and office desks. Table 1 ‘provides a
break-down of this programme over a 12 month period and table 2 gives a
quantity analysis of the timber and board requirements over the same period.
Further analyses should be undertaken at a later stage to determine produotion
values based on produotion units per shift and time per unit.

S
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Figure VII, 0Oococasional furniture
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Figure VIII, Unit kitochen furniture
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Figure IX, Offine desks

+"1;— 1woo  — ——t f’i“‘ soe -}

Junior executive desk
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Clerk's desk

Item Material

Frames, drawer sides/backs Solid wood

Carcasses, tops, drawer, fronts Veneered partiole board
Drawer bottoms, carcase backs Plywood

Finish

Aocid~ocatalysed lacquer
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Figure X, Office desks
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Clerk's desk

Item Material

Frames, drawer sides/backs Solid weed

Carcasses, tops, drawer, fronts Veneered particle board
Drawer bottoms, carcasses backs Plywood

Finish Acid~catalysed lacquer
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Easy ohair

Item Material
Prames Solid wood
Seat/back Rattan
Cushions Latex foam
Cover Fabric

Finish Acid-catalysed
lacquer




Figure XII. Flush door and door frame
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Table 1, Production programme
(see figure XIII)

Batch Units/daily
Kodel Code Mo size production
Bedroom
Wardrobe 'A' (with mirror) (4604) WRA 25 15
Wardrobe 'B' (fitted) (4606) WRB 25 15
Wardrobe 'C' (unfitted) (4605) WRC 25 15
Continental headboard (04504) CHB 50 30
Dressing table 'B' (drawers and doors) DTB 25 15
(4650)
Dressing stool (27601) DS 100 50
Dressing table 'A' (drawers only) (4640)2/ Dra 25 15
Five-drawer chest (5622) Ch 5 50 25
Four-drawer chest (4627) CD 4 50 30
Bedside cabinet (4628) BC 100 30
Dinirg-room
Dinine table 'A' (427) DrA 25 10
Dirins table 'B' (424) DTB 25 10
Dining table 'C' (428) ore 25 10
Dining chair 'A' (438) DCA 100 50
Sideboard 'A' (414) SBA 25 15
Sideboard 'B' (413) SBB 25 15
Sideboard 'T' (410) SBT 25 12
Livigg room
Three=seater settee 3s 50 20
™o-geater settee 28 50 20
Easy chair EC 100 20
Coffee table 'A! CTA 50 25
Nest of tables NT 50 15
Base unit 'A' (14211) BUA 50 50
Base unit 'B' (14212) BUB 50 50

Bage unit 'C' (14213) BUC 50 50
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Model Code Mo, Batch Units/daily

size production
Top unit 'A' (14214) TUA 50 50
Top unit *BY (14215) TUB 50 50
Top unit *'C' (14216) TUC 50 50
Bookcase® BC 50 25
Unit occasional tsbley ur 50 30
Kitchen
Floor unit 42" (42202) ™ 42 50 25
Floor unit 21" (42201) U 21 50 25
Floor unit 63" (42203) FU 63 50 20
Wall unit 42" (42402) WU 42 50 30
Wall unit 21" (42401) WU 21 50 40
Wall unit 63" (42412)9/ WU 63 50 25
Broom cupboard BCU 25 20

a/ Models not shown in figure XIII,

- oE G I SE O TE = o= 2 =-.- 0




Figure XIII,
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Sinha Furniture m.nge(Ceylon Plywoods Corporation)
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Table 2. Domestio fumiture range - quantity
analysis of raw material
! oki¢ wed = vaste 000 : Oaigheard = vaste 1M
; b me— - —
| Thichasee Thiamese Talohmese "~ Tl cese Picmes
‘ e 10 = 8 m 0o m 13 = 1w
Model ¥ inon) €8 inoh) €8 inoh) €8 inoh) @ incn) (M inch)
St Tomst | Tnowt | 1mowt | Imwt  Lmm | Inmet | Iaswt | lamwt . Jmput | 1w | Iaeed | |
na RTSB n3 grois hﬁ #TOBS I'S m‘o'ss net L f£Toss nﬁ grrﬁs
5'1. (a) Chest of drawers/5 drawers !
| (drg. No. 290) - - 0.0004| 0,000 | 0,0000 0. |~ - . o 10008 g.0087! .
(b) Chest of drawers/4 drawers | i .
: (arg. No. 290) - - LN 6.0N07 | 0.000 | 0.0 |- - - - 1.0000 1,700 -
2. Dressing table (drg. No. 293) - - 6.0000| 0.0000 | 0.0008 | 06,0100 | 0.0000) 0,000 | 0,0100 | 0,0000 | 3.008 3N -
3, Wardrobe ('B' fitted) (drg. 249) ©G0Mie 0,000 | - - 6T 0,00 - - - - 2.9007 ’.“ 1
1. LRF/base units (drg. No. 269) o0mr| somt | 0,00 ome (000 M| |- e |- |aee| sme..
. LRP/top units (drg. No. 288) 0,006 06,0088 | 0,000 | 0.0000 | 0.0000, 0. 00O |- - e e 1008 2,03 .
6. TRFjuardrobe (drg. No. 252) 0,000 0,000 | 0,000 00000 00007 Gmo¥|- |- o o leme: eeme
., BRF/bedside oupboard (drg. 253) . - 0.0000 | 0,0000 | 0,000 0,008 |- - - | - .00 1400 -
3, BRF/bed head with fixed oup= { I :
| board (drg. No. 254) - - 0,0000 | 6, 0000 ' 0, 0000 | 0. 0110 |0, 0008 0. 0007 - | - o, M, o, 00 ; }
i7, TRF/dining table extendable l E !
i (Dre. No. 287) . - 0.0007 06,0001 | 0,040 | 0,084 |0,0008| 0. UM o |- - | e
Y0. LRF/sideboard (irg. No. 256) - - 0011 | 0,0078 | 0.0008 | 6,0000 |0.0007| 0.0043 | 0,0000 ' 0.0m0 | 3.0000  3.990¢
1. IRF/drop-leaf dining table ! ‘
(drg. No. 257) 00| 0,000 | - - WD 6,000 |~ - - |- - ' - '
2. IRF/ciroular dining table { i
(drg. No. 258) - - - - - - 0,000 0.0090 | = ‘ - P 1 - |
1. LRP/tall sideboard (drg. ' i
No. 285) 0. 0011 | 6,00017 | 0,0018 | 6,000 | 0,0000 | ©.0000 |0,0008 | 6,007 |- | - w0 oms |
4. BRP/dressing stool (drg. No. 268) |e - 0. 0087 | 06,0008 60,0000 | 60,0008 |~ - - ' - 0.,0000 i .78 | -
%ﬁ. Bookcase (drg. No. 262) - - 0,0080 | 06,0000 (90,0000 | 0,007 |0, 0000 0.0041 |~ ‘ - ! 1,4000 | 1,.0000 '
16, LRF/ocffee table (drg. No. 263) - - 0, 0000 | 0.0084 (0. 000 | 0. M98 |o - 0. 5008 ‘ 0N [0.0000 0.9 b
! | | :
(7 Nest of tables (drg. No. 275) - 0., 0000 | 06,0000 (0.0000 | 00000 |~ - - | - TN | 0,008 |
8, TRP/dining chair (drg. No. 266) - - e.0000 | 0.0018 |0.0000 | 0. 0000 [0, 0110 0.4 |~ [ o - .
17, KP/kitohen cupboards/model ’
! 1 (drg. No. 268) 0, 0000 | 0. 0000 | 6,0000 0, 0000 0. 0000 | 0. W00 |~ - - |- 1.9000 100
20, KF/kitohen supboards/model |
2,3 (drg. No. 271) 0.0000 | 0.0000 | 0,000 | 0,0000 [0.0000 | 0,000 o - - , - 2,007 | 3,000
., KF/kitohen oupboards/model '
| (drg. Wo. 27%) - - 0,000 | 0,0100 (0,000 | 0. M10 |- . 0.0 | 0. ”m [30me | s
29, KF/kitohen oupboarde/model i
5. 6 (dre. No. 274) - - 0.0078 | 0,0080 | 0,000 | 0. 10 ‘- - 60000 ' 0,048 2,908 | 3.1040
21, FR/wall cupboards /model , | ' l
7y 8 (drg. No, 276 |@ - 1 00000 | 0,0000 (0. 0080 O, 0000 -~ - &t o.M 3,000 23,0008
24, ICF‘/broom. brush, cupboard ; .
(4re. No. 27)) - e | 0,008 0,0000 0,008 | 0,000 |- - 61000 01730 3000 | 4.IWe
»5, BRF/wardrobe with mirror { : :
(dre. No. 282) . . - . 6000 0.0N6 |- - - . 1000 | 1,00
D6, Easy chair, 2 & 3 seater i ‘ : %
rettee (drg. No. 299) - l- - !' 061180 0.1000 |« - | - - -
I l
X T | .
Total input (groas) | 8,0000 .m0 o a1 o.00m 2,00 o.ate
It "
| | mwS n? nt nt nt
| 0, 0000 ‘L’oﬂ- l 14,0008 12,3000 i 2.9008 044,440
j |
4,
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Table 2. Domestic fumiture range - quantity
analysis of raw material

iie wed - wate 008 : Oripteard = vaste 1S Yomser - v 188
™icmess | Thidmnss Tad chmese Tiemes ~ i dmese T [~
1> % = [ § ] 1= { Ly ] 1 X
Co e ] 48 nen) €8 inch) @ incn) | (W inoh) W inoh)
n—n‘ln-hu Tt | It lwwt Temg | Iaeet | Lt Gwwt | T ;r:: Tad T Taput ™" T :ir'l"-'ﬂ""ﬁ'f
N Mose o ‘ney | sross ne £rogs n . gross , N groge | n grogs n gross
S p | R E R |TE TR s ] w
T ( 1
i | . ]
i 0.0004| 0,0000 | 5,0000 0,013¢ |- - - - 1:.1..‘ 1.0007| « - 1,0000 0,1000 | 1,0000| 1,0000
| 9,0058' 0.0107 0,000 0. M8 |« - - - 11,0000 1,7000| « - 100 10008 | 1,400 1,000
| o.un‘ 0.0100 | 0.0108 . 0.0100 | 0.0000| 00000 | 0.0 | .0 2.0 LW - - 8,900 32,0000 | 1,9000 8.30¢7
.on o - o.nni X - - - | S.0007|  5.0008| 0,00 |  0,0000 | 0,000 6.000 | 5,000 | 0.14Wm
2.0081 | 0,0007( 90,0108 | 05,0070 0,018 o - - - in.“ ,Me |« - 2.0000] 3.0071 | 23,0008 13,4008
0.0000 | 0,0080| 06,0008 ' 0,0008 . 0,000 | = - . - 1,000 | 2,000 | - 2,550 5.0 | o.000¢| 3,307
0.0 | 0.0002 0.0003 0,0007 0007 |- - . . ot 0.0 00000 | 3.0004 | 0.0 7.7000 | 0,900 | 7.00m
| 0.0008! 3.0000 : 0.0008 | 0,000 | - . - e nem| taee]e - 1.0000| 1.1008 | 0,0M8 | 1.1808
0.0033 o..n;o.o.‘ 60150 |o.0088| 0.0007 | - - 708 00000 | 1,0000 | 1,170 | 8,074, 6. 9004 | 53,0000 | 3,000
0. 0007 o.nu?o.uo 0.0004 {0,0088| 0, 0am |« - - - %0700 | 1.0000 1.0 1.9000 | 1.0000 | 1,890
o. 01 o.un!o.nol 0.0000 (0,0007| 0,0008 | 0,000 | 0,203 |3,0000 |  0,990¢ | - - 007! 23,0007 | 40008 | 0. 27
‘ i
i i
00008 | - - I..“v 05,0008 |~ L - - L4 - 1.0 2.0000 | 1,000 2,900 | 1.0008 0,117
i
- - - i - - 0,008 0,.0100 | = - - L] 1.0 1.0004 | 60,9001 2,007 | 0,1008 2, 0700
. 007 | 0.0118 o.om!o.-n 0.0000 |0,0008 | 0,00 | - : - w00 | o,0n2 |- 0.0000| 0.9707 | 0.0810 | O,7000
e 0.0007 | 0.0013 0.0000 | 0,0088 |- - - - lo,0007 | 0,7008 |« 0. TS| 06,0100 | 0.7000 | 09,8740
- 0.0000 | 0.000 '0.0000 | 0,007 (00008 | 0000 (. o t.em | 108 - - 1,008 o.0m7 | 1.m08 | 1.00m
. 0,0000 | 0,004 i"." nN1 = - G000 0. | 0,0008 | 0,74 |- - 1.9000| $.9008 | 1,00 | t.9m2
- 0.0000 | 0,0000 0.0000 | 0,000 |- - - |- LM | 0000 |- - 0,008 31,0000 | 0.0810 | 1.0700
- 0.0000 | 0.0012 0,0000 | 05,0008 0. 0120 .40 |- ‘- - - . - - . - -
0.0000 | 0.0108 '0,0000 0,008 | 0. 100 |- - - - 10000 | 0.3000 ' - 0, M| 06,0000 3,10 3. 00T
0, 0000 1 90,0000 0.0000 ;.o“ 05,0008 o - - ’ - 0. 0007 2,0000 - - 0000 33,0000 | 3,0008 . 0018
- ' 9,007 0,000 0,007 | 0.0010 | - %08 | 0,07 2,090 | 53788 - - 3700|4000 | 0, 4877 | 3,000
- 0.“\.“ _o..n‘ 9,010 e fw M‘ i'.m %100 - 008 | 4. 0M3 o, 40 l.ﬂ}
- 0.0000 0,0000 'o.u. 5.0008 o | @ 6Bt .MM 3,000 | 20000 - - 2,000 4,0808 a.cui .01
- 6003 G0N 00MS S0 - - (61m eaTH Jeee wml. . 4nn| Guw | Len e
3 ' | ; |
) * = e e - - - ©  5.0000 | 1,000 0009 | 0.0000 | 0.3004| 7.0000 | 0,00 | 6,080
- - - f..".? 09,1000 o L. - ; - - - - - - - - -
0. 0108 .00 0. a1 Lo.nn 5,000 n,014 10,7190 0,000 ».0u
r? n? nt [ n?| n’ n’ »n' n? !
?,0000 r.40 14,000 | 0. 5000 ; ».3me (TR {108 .3m0 8800 058,0003
. | N
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