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EXFLANATORY NOTES

1. The rate of exchange ot the Bhanai1an Cedil to tne uUnited

States Dallar in May 1987 was ¢ U, S. % 1,00 = Cedi

159.00, .
2. The following abreviatieons are used 1n this Zacument s

ECOMAS: Economic Community of West african States.

GATT : bBeneral sgreement on Tariffs and Trade.

(o re

SEFC @ Lhana Sxport Fromotion Council.

SFPA @ Ghana Furniture Froducsrs Associlation.

HES : High Speed Steel.

iTC : International Trade Centre.

MDFI : Management Development and Productivity
Institute.

NIB : National Investment Bank.

PVA- : Polyvinyle Acetate {Glue).

TCT : Tungsten Carbide Tipped (Cutters).

UF : Urea Formaldehyde (Glue).

UNCTAD: United Nations Conference on Trade and
Devel opment.

UNDF : United Nations Development Frogramme.

UNIDO ¢ United Nations Industrial Development
Organization.




ABSTRACT

Fc'lowing a period of slow—down in its development in the

i970°s, the Ghanaian furniture industry is undergoing a
period of rehabilitation and expansion since 1984.

During an advisory mission from 11 May to 3 Auqust
1987, a UNIDO advisor on Froduction Management in Furniture
and Wood-based FProducts visited nine furniture factories
and assisted / advised them on how to overcome their
existing shortcomings and improve their factory premises,
production equipment, dust extraction equipment., compressed
air equipment, tool maintenance equipment, iacquer spray
2quipment, timber drving kilns, factory layout, production
methods and technology, personnel, production planning and
control, guality control, materials handling, costing and
pricing, and, machine and tool maintenance. At various
' occasions, practical and on-the—-job demonstrations were
also given by the advisor.

It is recommended that the selected furniture
factories with highest export potential identified by the
advisor complement their existing production and auxiliary
machinery with additional machinery and equipment as listed
in the relevant annexes in the report. Additionally, these
selected factories should receive further technical
assistance in such specialized technical fields as machine
woodworking, jig making and tool maintenance. On the
other hand, the industry*s needs for technology transfer,
technical and trade information and. trained technical and
managerial local staff should be catered for.
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INTRODUCTION -

Traditionaily, wood and wood products are major
foreign currency earners 1n thana. However, the share of
the furniture manutacturing sector i1n the timber related
export revenues is at present verv small. The statistical
data compiled by the GEFC indicatss that the total exports
in 19846 of finished axnd semi—-finished furniture was only
U. S. $ 967,577.

The Government s economic recovery plan, which was
initiated in 1984 is directed towards an increase of value
added exports using locally available raw materials. In
this context, one of the priorities is concerned with the
rehabilitation of existing and the creation of new wood
processing facilities. Since then, new equipment ana
machinery are being imported with a view to the manufacture
of higher value added products such as furniture and
Joinery components for export. This had helped greatly the
development of a relatively well established furniture
industry with basic manufacturing facilities.

Currently, the items manufactured are mainly for the
local market. Designs are copied mainly from European
catalogues or from competitors® products. Each item is more
or less custem built to the customer s specifications and
taste at a quality level acceptable locally.

Many techno—-managerial aspects are needed to produce
in series (a prerequisite for entering world markets) are
not treated professionally. These include order processing
and production planning,production and quality control,
production technology, materials handling, costing and
pricing, machine and tool maintenance, dust extraction and
compressed air facilities, workshop layout, wood drying,
product development, purchasing and inventory control,
packaging etc.

In a comprehensive technical co-ogperation programme
for trade promotion started in 1983, the International
Trade Centre UNCTAD/GATT (ITC) is assisting the Ghanaian
furniture industry to improve its shortcomings.

This report ccvers the findings and recommendations of
an advisory mission to selected furniture manufacturers
with export potential, from 11 Mav to 3 August 1987,
undertaken by Siman Cinar, the UNIDD / iviser on Froduction
Management in Furniture and Wood Basec Froducts. The
adviser s job description is given in Annex I.

The adviser visited GEPC, GFFPA and 9 selected
furniture oroducers and met with the appropriate officials,
managers and supervisors. The adviser "s work programme is
given in Annex I1. The list of persons met is given in
Annex 11I. The meeting with NIB, although contained in the
advisgor ‘s terms of reference, did not take place due to
reasons bevond his control.




In co—operation with the GFFA and the MDFI, the
advisor organised two two-day seminars on production
management, one in Accra and the other in Kumasi. The
programme of the seminars 1s given in Annex IV.

Upon completion of his mission, the advisor presented
his findings and recommendations to the Government,UNDF,
GFFA and BEFC officials at their respective headquarters 1n
Accra.




I.EINDINGS

A. General

Factory Premises:

The malority of tactories visited were oriqginally
small carpentry and joinery workshops. Those companies
which are still using their original site after expansion
and growth have inferior premises than those that have
moved to new sites with new premises. Some companies are
still carrying out further improvements. However, lighting
and working conditions i1n the production areas are
universally neglected.

Production Eguipment:

The production equipment is a mixture of old and new,
with bcth standard and specialized machinery. Most of the
existing equipment is of Italian, German or British origin.
Some latest models of equipment such as automatic rotary
shapers, automatic four-side planer —-moulders also exist.
In many instances, duplication and even triplication of
some of the production machinery can be seen whereas only
one machine would suffice if properly and fully utilized.
On the other hand, dowel making, dowel hole boring and
veneering equipment 1is missing. This can be attributed to
the following shortcomings:

1. No proper study of what is to be produced, in what
form and in what quantity.

2. No prestudy of processes and equipment involvad
exists.

3. Inadequate knowledge of existing modern production
technologies and methods. .

4., Partial advice from the machine manufacturers and
sellers.

Auxiliary Equipment:

None of the factories visited had fully operational
dust extraction equipment. Some factories however, had
purchased the necessary fans and filter units or silos and
are in the process of installing them. It is clear that the
importance of having such equipment was recognized only
recently. :

All the factories visited, e@xcept one, lack a
properly installed compressed air system. For instance the
pipes are laid without any inclination and outlets are on
the underside of the pipes. Such air purification and
regulation units as filters, oilers, pressure regulators
and moisture traps are not used.

Generally. the tool maintenance equipment is considered
as an integral part of the plant. Most of the necessary
machines exist in the factories. However, grinding and
maintenance of cutters and blades is somehow very much
neglected.

Awareness of the necessity of kiln drying of timber is
high among the management. The firms visited either had a
kiln or were in the process of purchasing one. Two of the
companies had vacuum dryers and both were very pleased with
them because of the relatively short drying times obtained.
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Range of Cutting Tools:
There is a general lack of appreciation of the

importance of good quality and appropriate type of cutting
tools an th2 quality of the final product. There is also a
lack of technical know how necessary for the chosing of the
right type of tool. The use of HSS circular saw bhlades 1n
cross cutting and ripping of abrasive tropical Ghanaian
timber species and in sizing of plywood and particleboard
i5 wide-spread. Generallv,a mixture of HS5S and TCT cutting
tools are used.

rtactory Layout:

The factories visited had either one or both of the
following two layout prablems:

1. Inadequate space allocation for the operation,
infeeding, outfeeding and servicing of machines, for the
work—-in—progress between the machines, and for the
intermediate storage areas between the stages of production
such as machining, finishing, assembly and shipping.

2. Location of the production machinery in the wrong
sequence, i.e. not following the logical sequence of
production.

These problems are more marked in those companies
expanding around their original workshop.

Raw Materials:

Timber: Based on the county*s vast tropical forest
resources and valuable timber species, there are about 100
sawmills concentrated mainly in Takoradi, Kumasi and Ejisu.
Almost all of them are currently export oriented because of
attractive export prices and government incentives.

This leads to the export of high quality and long
length timber and leaves the lower quality and shorter
length timber to the local wood-using industries such as
furniture and joinery industries. Those furniture
manufacturers who want to enter in export are setting up
their own log breakdown and resawing facilities to
manufacture the sawn timber they need in the quality and
dimensions which will satisfy them. However, from the
dimension point of view, it should be pointed out that the
nominal lengths of timber used in the furniture industry
can be grouped as follows:

1. 30cm to &0cm : Can be used for certain parts of
chairs and coffee, side, and nesting tables and stools.

2. 60cm to 100cm : Can be used for certain parts of
chairs and dining,coffee, side and nesting tables, stools,
settees, arm chairs and kitchen cupboards.

3. 100cm to 1S0cm : Can be used for certain parts of
chairs and dining, coffee tables, beds and settees.

4, 150cm to 220cm : Can be used for certain parts of
dining tables, settees, beds, cupboards and wardrobes.

The current high amount of waste can be reduced
drastically by careful cutting to length and thickness
during the machining operation.




Wood-based Panels: The principal wood-based panel
material used in Ghana is plywood. There are about six
manufacturers in the country. The common size is 1200mm X
2440mm, produced in thicknesses of 3, 4, 5, &, 9, 12, 15,
18, 22 and 25mm. Its quality is relatively very law. The
manufacturing faults such as pleats, gaps, knife marks,
stains and delamination are very common. Wood particleboard
is also produced with or without face veneers. However, as
for plywood, the quality is low. The cross—sectional
density is uneven, the fine surface layers are not equal on
both sides. Currently i1ts use in furniture is very limited.
The quality has to be improved and the confidence of the
manuftacturers should be won to increase its share in
furniture. At present, it has a very bad reputation among
the furniture manufacturers.

Veneer: Although sliced and peeled vereers ar 2 produced
extensively in Ghana and exported by about 35 factories,
their use by the local furniture manufacturers is
negligeable. This is mainly due to the unavailability of
veneering equipment in the furniture factories and the
extensive use of plywood.

Lacquers and Varnishes: All of the furniture
manufaciurers visited were using imported Nit-ocellulose
lacquers. However, the same type of lacquers and thinners
are manufactured locally. The main reason given for not
using the locally made ones was their inconsistent quality.

Adhesives: The most common adhesives used are PVAc
emultions and neoprene contact adhesives. The PVAc adhesive
is used for assembly gluing, veneering and laminating
whereas the contact adhesive is used for veneering of both
surfaces and edges and high pressure laminate gluing. Only
one factory among the ones visited was using powder UF
adhesive in the hot press for veneering and laminating. Tae
PVAc adhesive is also manufactured locally though the
furniture manufacturers claim that the quality is very low.

Hardware and Fittings: All the hardware and fittings
are imported as there is no local production. The
availability of different types and varieties is limited to
a few, such as locks, butt hinges, iron connectors for bed
sides and screws. Since the ease of import restrictions
recently, some of the furniture manufacturers have been
importing hardware and fittings for their own use. However
it is a lengthy procedure. In view of this,almost all
furniture manufacturers do not consider importing hardware
for their furniture exports.

Upholstery Materials: All upholstery materials such as
fabrics,webbings, springs and brad nails are imported.

Pol yurethane foam is the only upholstery material produced
in Ghana.




Packaging Materials: Packaging materials such as
corrugated paper board, single wall cardboard, polythene
film and expanded polsstyrene are manufactured locally. No
packaging is used for the locally-sold furniture. For the
exported items cardboard boxes, imported shrink foil,
polythene +ilm and wooden crates are used in combination
with containers.

Management:

Almost all of the factories visited are managed by
the owners who have started their businesses as small
workshops. Having no experience in performing such vital
functions as business planning {financial and operatiaonal)
business control and personnel management of any
significant magnitude, the problems associated with a weak
management are clearly visible. The machines and workers
standing idle, the low productivity, high rate of timber
waste, poor quality, accumulated parts and ccmponents from
past production runs, general attitude to take things easy,
delays in meeting deadlines, aimless drift of company
towards various unrelated product lines, little or no
delegation of work to subordinates are some of these
symptoms.

In order to cure many of the above problems, the owner
managers should charge their attitude, accept their
shortcomings and take corrective action. One approach would
be the appointment of generalist type of professional
managers.

Most of the middle managers and supervisors are
incompetent and untrained for the job they are doing. In
most cases, qualified and trained personnel are not
amployed for such positions as production management,
production planning and control, technical draughtmanship,
machine and tool maintenance. Instead, these positions are
occupied by craftsmen who have no skills in supervision and
leadership, and lack initiative. Consequently these also
compound the overall unsatisfactory performance of the
company.

In the light of the above, it is difficult to see Just
how these young and growing businesses will achieve their
objectives.

Workforce:

A mixture of artisans with some carpentry and Jjoinery
skills and plain workers / helpers with no skills are used
in all the factories visited. There are no machine
woodworkers to operate the recently purchased modern
woodworking machinery correctly to the fullest capacity. It
is not unusual to see carpenters cutting mortises with a
hand chisel and hammer while the mortising machine stands
idle, or hand planing while the planing and tnicknessing
machines stay idle. These workers also have no experience
in correct machine setting-up procedures. as well as in
safety and tool and machine maintenance. Consequently




it can be predicted that the usetul life of these new
machines will be short.

Production FPlanning and Control:

There is a general misunderstanding of the whole
procedure of production planning and control and what is
involved in it. In most cases, such expressions as
production pianning, production control, process control
and order processing are used interchangeably. The maiority
of factories visited see these as a procedure for
processing orders. Hence, there is no vearly or monthly
production planning origirating from a sales plan. When an
order 1s received, it 1s 2ither zntered on an order form or
scribbled on a piece of paper and passed on to production.
With only one exception, none of the factories visited use
any kind of technical or working drawings in production.
Instead, an artist"s impression i1s poorly drawn on a piece
of paper without any substantial detail and dimensional
measurements. Many of the final dimensions of the final
product depend on tr. ability of the carpenter to
elaborate and to use his imagination. Therefore, production
time, material usage and the amount of rework is very high.
Other problems which are associated with poor or no
production planning and control include incomplete
production, non-interchangeable parts, excessive hand
fitting work, left over parts and components from past
production -uns, idle production machinery and workers and
high ratio of timber waste.

Quality Control:

None of the factories visited had adequate procedures
for quality control. The existing quality level is attained
by some visual inspection especially at the final stages of
production. No quality control checks are made throughout
any of the stages of production. Generally little attention
is given to quality control since the attitude of "Good
enough” prevails throughout the industry especially for
furniture manufactured for local sale. This is probably
because of the local customers® acceptance of low quality
furniture matched with a low price. Under such a condition,
improvement of general quality throughout the industry will
be very slow unless a gquality awareness is created among
the end users. Local quality standards will affect
adversely the quality of export products and hence the
ability to export.

Costing and Pricing:

The extent of the Ghanaian furniture industry‘s success
in securing a large share of export markets for furniture
depends essentially on its ability to produce well
designed, well constructed and competitively priced
furniture.

Currently. an unskilled production worker earns about
S.000 Cedis/month and a skilled carpenter with some
supervisory duties earns between 7,000 and 10,000 Cedis per
month. These low wages do not play a bigger role in




achieving a competitive price if productivity is esven
lower. On the aother hand, timber prices vary between Cedis
36,000 and 71,000 per cubic weters as shown in the
following table:

Cost of Some Species in Acera, in May 1987

Species Frice per cubic m_
Afromosia and Shedua Cedi 71,500
Redwood species such as " 62 ,500

Danta, Makoare,
Sapele, litile, and

Odum Y 80,000
Mansonia and Atrican 46,500
Walnut

Emery, Ofram, Wawa " 36,000

Because of the low wage rates and availability of
valuable timber species at reasonable prices, the furniture
producers should be able to produce at competitive prices.

The information abtained on the costing and pricing
practices of the factories visited indicates that the
"full-cost" pricing method is used throughout. However
there are wide variations in the cost structure from one
company to another as can be seen from the data compiled
and belows

Cost Groups iy % of Total Cost
Direct materials 40-65

Direct 1labour 25-30 .
Overheads 7-30
Transport 1-5

Production Methods and_Technology:

Almost universally, the local customers bring their own
designs. Therefore, the oroduction of local orders is done
on a one—off basis. One or two campanies had easy chairs
and setees manufactured for stock in small batches. However,
in both cases, extensive hand planing, mortising, sawing
and fitting is involved., Those factories who were
manufacturing for export used batch production methods
according to buyer s samples and technical drawings.

The degree of automation is confined to automatic
operation of some of the machinery such as through feed
4-side moulders, automatic hvdraulic copy turning lathes
and automatic rotary shapers.

Jointing of solid wood parts is by mortise and tenon,
dovetail or cormner locking. All the joints are nailed after
giuing alledgedly "for holding the parts together during
setting of the glue and for additional strength in use”.
However, instead of this practice, quick setting PVAc
adhesives modified for tropical climates could be used.




Materials Handling:
The handling of timber in the timpber yard 1s mainly by

hand. Only one factory among the ones visited had a
side-loading fork-lii1+t, and another one haa sheds for air
dryina. The use of stickers in the timber stacks was
usualiy omitted. This slows down the natural air drving o+
timber and causes discoloration.

There are more than good examples i1n the preduction
halls. Flaned and moulded workpieces are put {(sometimes
thrown! on the concrete +loor 1n a disorganized and
careless way,

Such damages as surface sinking ana corner breakages
are diftficult to remove atter this stage; they have a
direct influence on the quality of the final product.

Machine and Tool Maintenance:

The machine and tool maintenance is a total
catastrophe. Daily or periodic preventive maintenance and
lubrication of equipment and changing and sharpening of
cutting tools are more the exception than the rule. It is
not unusual to see rusty and worn—out machine slides,
vibrating spindles and arbors due to lack of tiamely
lubrication and change of bearings, smoke coming out of a
piece of wood being cut with a blunt circular saw with
resin accumulated in the gullets, burnt cutting edges and
tips on-boring and mortising bits. As a direct result of
the above, dimensions of the work-pieces are inaccurate,
fibres are either broken or torn off on the surfaces of the
turned, planed and moulded pieces.

The following reasons are all contributing to this
unsatisfactory situation:

1. The lack of appreciatica by management of the
importance of machine avd tool maintenance and its effect
on the life of machines and tools and the quality of the
final products. Therefore, neither the necessary action is
taken nor is guidance given by management.

2. The lack of technical schooling, in-service
training and experience among the existing maintenance
personnel.

3. The non—availabilty of necessary maintenance
equipment. (This does not apply to all factories).

4., The shortage of spare parts and supplies and
difficulty in obtaining them in a reasonably short time.

5. The lack of motivation and positive attitude amonqg
maintenance staff. Discipline can not be expected from a
lubricator 1f he does not understand the usefulness of what
he is doing.
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B.At the Factories Visited:

1. Furnart (Ghana) Limited:

General:

This firm manutvactures all kinds ot furmiture and gdoors
copied from European desi1gns and sulted to the taste of
laocal customers. So far i1t has not exported to overseas
countries, The company praofile 1s given in Annex \.

Factorv Fremizes:

The original buildings are too disconnected, this does
not allow a sequential oroduction fFlow. & new shed :s under
construction which will connect the two existing buildings
to form an L shaped producticn hall. [t will be sufficient
for a medium size factory i+ well organized.

Production Equipment:

A mixture of old and new equipment of good quality is
used. Some of the newly arrived machines havepnot yet been
commi ssioned because the production halls can only be
re—oryanized after the completion of the new shed. 1f the
existing machines are complemented with some additional
ones, the factory could be one of the best equipped and
most versatile to produce furniture, joinery and their
components. The list of recommended additional equipment is
given in Annex VI.

Dust Extraction Equipment:
Currently there 1s no dust extraction equipment.

Compressed _Air Equipment:

There are three portable compressors in the factory for
the operation of spray guns and pneumatic staplers.
However, the piping needs to be correctly laid and the air
purified as per Annex VII.

Jool Maintenance Equipment:

At present, the existing tool maintenance equipment is
far from even minimum requirements. The e-icsting equipment
should be complemented with additional ec .pment as listed
in Annex VI.

Lacquer Spray Equipment:

At present lacquer spraying is done with spray guns and
in the open. A purpose-built room with adequate
ventilation, water wash type spray booth and lighting 1s
required.

Timber Drving Kilns:

During che advisor's presence, a vacuum drying chamber of
1.5 cubic meters capacity was put into operation. At least
10 cubic meter of kiln dried timber is needed per week for
the current volume of production. The existing kiln can
only dry about 4 cubic meters 1n a week, based on 2.5
charges per weel,

Factory Lavout:

At present the machines are badly laid out partly due
to limiced space ind disjointed
buildings. However, the management has plans to improve it
as soon as the new construction is completed.
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Production Methods and Technology:
Products are manufactured to individual customer ‘=

designs and specifications on a precemeal basis.

The producticon machinery 1s used more or iess for rough
machining. RAll the remaining detail work and titting is
done bv hand piaing, sawing. chiseliinrg etc. The main
reason for this i1s the necative attitude of carpenters
towards the use of machines. The j1oints are either mortise
and —enon or corner lock and dovetail. The i1oints are
alwavs glu=sd and then naitled. Wooden dowele are never used.

FPer=onnel:

The factory 1s managed bv =n {talian expatriate who has
long experience in building construction, carpentrv and
furniture making. The overall management ot the +actorv
needs ta be improved considerabiv by organizing functional
departments and delegating authority as suggested in Annex
VII1L.

The skills ana competency of the supervisors have to be
improved drastically.

The workforce is made up of carpenters and unskilled
workers, whose working habits and methods have to be
changed towards using machinery as much as possible.

Production Planning and Control:

At present no productin planning and control is carried
out. The progression of orders is chased by the management
verbally and/or visually.

Various aspects of production planning and control were
explained to the management (See Annex IX).

GQuality Control:

The management s understanding of quality is ve-y high.
The factory maintains a higher product quality than any
other firm visited by the advisor. Designation of a quality
control officer and impiementation of a systematic quality
control system as suggested in Annex X would increase the
existing quality level.

Materials Handling:

Almost all the timber stacks in the timber yard are
made without any spacer sticks and stack supports +for air
crying. Timber stacking as shown in Annex XI is essential
for good air drying of timber without degradation. fallets
and pallet trucks are not used in the factory. Materials
and work—-in-progress are always put on the floor. The use
of various types of wooden pallets shown in Annex XII would
heip to use the floor space more efficiently, reduce the
downtime in moving the material and increase the production
flow and quality.

Costing and Pricing:

The limited information obtained on this matter is
inadequate to make a meaningful evaluation. However, the
cost structure of products i1ndicates that a rather accurate
custing is undertaken.
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Machine and Tool Maintenance:

No preventive maintenance and lubrication is undertaken
on a reqular basis. The existing maintenance personnel is
capable of doing it if motivated. The implementation of a
machine maintenance system as shown in Annex XIII is
suqgested.

Tool maintenance 1s very primitively done mainly due to
unavailability of maintenance equipment, lack of
supervision and motivation.

Prospects +or Export:

The factory i1is one of the most promising for export of:

-Cut to size blanks,

—Machined fturniture parts,

-Joinery,

—Turned furniture parts,
provided the adequate kiln drying capacity is urgently
installed and the above shortcomings are remedied.

2.Pee Wood FProcessing Limited:

General:

This company moved recently to its new premises from
the original workshops. At present only custom—made
furniture on a one—oft basis is manufactured. The company
profile is given in Annex XIV.

Factory Premises:

A modern purpose-designed factory building is under
construction. Halls for housing the production machinery
are already in use. Sanding, finiching and upholstery
departments are still kept at the previous workshop site,
where the working conditions are primitive by any
standards.

Production Equipment:

Basic woodworking machinery from the previous workshop
have been complemented by some very modern and special
purpose new machinery. However, some additional machinery
is still needed to carry out all the necessary operations.
These are listed in Annex XV,

Dust Extraction Equipment:

Currently there is no dust extraction equipment.
Therefore, proper operation of some of the special purpose
machinery is hampered and distrupted by the shavings and
chips they generate. The management is already in contact
with some manufacturers for the supply and installation of
a complete dust extraction system.

Compressed Air Equipment:

A small size compressor is used in the new factory
building and a portable one in the old workshop. A larger
capacity compressor with a proper air conditioning and
purification system will be regquired when all the machines
are operating at full capacity.

The compressed air pipes are not correctly laid out and
should be improved as suggested. (See Annex VII.).




Tool Maintenance Equipment:

The existing tool maintenance equipment is adequate and
in good condition. The only missing plece of equipment 1is a
lap grinding machine for butt-welded band saw blades.
Lacquer Spraving Equipment:

tacquer spraving is done by spray guns at the old
workshop premises under unsuitable working conditions;: the
necessary infra-structure is ready and remains unused at
the new factory site. Fine sanding is carried out in the
spray roam using arbital hand sanders atter the furniture
has been assembled. Suagestions tor doing the surtace
sanding 1in the procucrtion hall before assembly and
rearganization ot the spraying anag drying rooms at the new
factory site were made to the management. A water-wash type
spray booth should be used.

Timber Drying Kilns:

Currently a vacuum kiln with a 4 cubic meters drying
capacity per charge is in operation. A second 7 cubic
meters kiln with conventional drying system is under
construction. Further drying capacity will be required when
the factory will be operating at full capacity.

Factory Layout:

In the existing layout, most of the machines are placed
in a sequential order of production. However, a few
machines need to be relocated. In addition to the above,
*he allocation of storage areas for work—-in-progress may
not be sufficient when operating at full capacity. An
improved layout was suggested.

Production Methods and Technology:

At present, various furniture items are manufactured to
customers”® specifications on a one-off basis. Due to lack
of precision in the machining of various parts, individual
hand fitting using hand tools is carried out. The jointing
techniques used are mortise and tenon and dovetail joints.
Wooden dowels are not used. The use of nails after gluing
the Joints together is a common practice.

Personnel:

Despite the presence of a positive management, skilled
and competent middle managers and technicians are urgently
needed. This matter was taken up with the higher management
and the Jjaob specifications were prepared. A model
organization as shown in Annex VIII was also proposed.

The workforce is made up of skilled carpenters and
unskilled workers. On the job training is urgently needed.

Production Flanning and Control:

At present no production planning and control is
carried out. The main reasons are non-existance of
qualified staff, production -n a one-off basis, as well as
lack of appreciation cf the importance of this aspect. The
period until when a major export order is received could be
used as a training period for supervisors and workers 1in

using a_system. Agpects of production glanning and control
were explained to the management (see Annex 1X).




Guality Control:

It is very informal, unsystematic and reiatively iow. A
quality level statement from hiaher management, designation
and training of a quality controi otficer and the training
of the workforce is urgently required. In this respect a
systematic approach as outiined i1n Annex X 1s suggested.

Materials Handling:

The handling of timber 1n the timber vyard and
preparation of timber sts-«s for air drving was not proper.
However, sugqestions maade by tha advisor to rectity this
were 1mmedlately forlowec up DV the management.

iransportazion of workpieces from one machine to the
other 1s by wooden pallets and a hydraulic pallet truck.

Costing and Fricing:

This is not vervy precise at present. A thorough analysis
of all cost elements 2%phecially the overheads is necessary.
The entire costing procedure should be systemized as sgon
as possible. A simplified system as outlined in Annex XVI
is suggested.

Machine and Tool Maintenance:

No preventive maintenance and lubrication was being
carried out. Upon the advisor °s suggestions, the positive
attitude of management brought immediate action.

Despite the existance of a fairly well equipped tool
maintenance room, blunt cutters and saw blades are used
without regrinding at the right time. The machine operators
need to be trained and instructed, and corrective action
should be taken when needed.

Prospects for Export:

This factory has the highest potential for export among
the ones visited. The production line is suitable to
produce following high quality products:

-Chair componets,

~Profile boards and mouldings,

-Turned parts,
provided the existing limitations as identified under
various headings above are remedied.

3.Motkits (Ghana) Limited:

General:

This company is producing wooden educational toys for
both tne local market and export, and radio boxes for a
local radio manufacturer. The company profile is given in
Annex XVII.

Factory Premises:

The existing premises are used for the manufacture of
wooden tovys and radio boxes, are adequate for the present
machinerv and production volume. A new building site is
ready for the construction of a new factory building for
flush door manufacturing.




Production Equipment:
A mixture of general purpose woodworking machinerv and

pawer tools with appropriate attachments are used.
Additional equipment for mechanized high volume production
was discussed and a suggested list of machines was drawn
up (See Annex XVIII ). A sperate list af machires and
equipment for mechanized flush door manufacturing was also
drawn up for the management.

Dust Extraction Equipment:

A fan and a filter have already been purchased. The
management has plans to connect the svstem at+ter the
purchase of additional oroduction machinery. Altnough the
wood chips and the saw dust are not disturbing the
praoduction, their removal will increase the machines”
pertarmance and accuracy and cutter life.

Compressed Air Equipment:

The present system consist: of a portable compressor and
piping with no moisture traps and air purifiers. Trio units
should be fitted on all machines. Suggestions to improve
the compressor room and the piping as in Annex VII were
wade.

Tool Maintenance Equipment:

The basic equipment for the sharpening of standard
cutters, boring bits and saw blades exists. However, a
seperate room for tool maintenance with appropriate work
benches and tool storage cuphoards is required as shown in
Annex XIX. .

Lacquer Spraying Equipment:

Compressed air spray guns are used mainly for the
lacquering of radio boxes. In order to improve the quality,
working conditions and increase the volume of production,
the use of a spray booth with an overhead transporter and a
hot air drying tunnel are necessary.

Timber Drying Kilns:

At present this company has no timber drying kilns.
Only air dried timber is used for the solid wood parts of
the toys manufactured. Due to the the small size of these
parts, no problem is encountered.

Factory Layout:

The existing workshop used for the manufacture of
wooden toys and radio boxes is well organized.

Production Methods and Technology:

The production of wooden toys and radio boxes is
carr.ed nout 1n batches resulting in good machine and
manpower utilizacion.

Jigs are used extensively throughout the production.
However, the precision of the existing jigs should be
improved., Tne assembly of radio boxes can be speeded up
drastically 1f quick-setting modified FYAc or Hot Melt
adhesives are used. Fractical suggestions in this direction
were made at the workshop level.




Personnel :

The company is managed by its owner-manager. The
management functions such as instructing, delegating,
coordinating and controlling are used remarkably well.

The work vorce is a mixture ot carpenters and unskilled
workers but all are well trained +or what they are doina.

Froduction Planning and Control:

A system adequate for the present volume o+ production
is used. Scheduling ot machines is done daiiy and the
production control i1s deieqated to the foremen but
monitorea by the owner—manager. The overall coordination is
maintained through dailvy m=2etings with the senior
production sta+f.

Guality control:

This factory is the only one among the ones visited,
which has a systemized and formalized quality control
procedure. Each product is chected and a quality
control report is issued. The quality of final products is
relatively high.

Materials Handling:

Wooden pallets are used in most cases but there is
still room for improvement.The use of some additional
internal transport trucks and pallets as shown in Annex XII
will be helgful.

Costing and Pricing:

A systemized full—-cost pricing is used.

Machine and Tool Maintenance:

The regular preventive maintenance and lubrication of
machines is lacking. However, this i1s not a major problem
due to the present relatively small equipment inventory.

Prospects for Export:

This company is already exporting educational toys for
children. The amount of exports is limited by its
relatively small production capacity.

4,.A.Lang Limited:

This company is a major contractor in Ghana with
gseveral production facilities all over the country. At
their facility in Tema, furniture and joinery is also
produced. The company now intends to transform the existing
workshop into a high volume furniture and joinery
production factory. The adv.ser prepared a suggested layout
and drew up a list of required equipment.

S.Akuaba iLimited:

General:

At present this company 1s producing a wide variety of
items including several kinds of children's wooden toys,
children’s furniture, garden furniture, occasional
furniture, beds, tables and chairs and chopping boards
for kitchens. The company profile is given in Annex XX.
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Factory Premises:

The expansion of the original factory buildings has
just been completed. The available floor space for
production activities is sufficient tor the present
production valume. However,., intermediate storage areas for
work—-in—progress may not be sufficient at higher production
volumes if machine loading and production flow is not well
organized.

Production Equipment:

The production equipment consists ot used toy
manufacturing equipment from the original tactory ana new
aeneral purpose woodworiing equlpment acquired during the
expansion programme., The company’s aim 15 to have a
universal factory which can switch +rom one product line to
another as may be demanded by the market. In order to
increase the versatility of the production line,
additional equipment were suggested. (See Annex XXI1.).

Dust Extraction Equipment:

All the necessary components of a complete system have
been purchased and delivered. Construction of the silos and
assembly of the system is under way.

Compressed Air Equipment:

This company has an adequate system well selected,
designed and installed.

Jool Maintenance Equipment:

The tool maintenance room is well equipped. The only
extra equipment necessary is a lap grinding machine for
butt welded band saw blades.

Lacquer Sprayingq Equipment:

Spray guns and a dry-back spray booth is used. The
spray booth is of a small size, suitable only for small
items such as toys and toy components. A large size spray
booth ( w=2500 mm, hH=2000 mm ) with a water wash system
mounted flush on the floor is suggested.

Jimber Drying Kilns:

Currently only air dried timber is used. A
dehumidification type of kiln is under construction which
will be used exlusively to dry timber for export orders.

Factory Layout:

The factory layout is based on flow processing in a
sinuous form. Some machines are badly placed and spaces
between the machines for work—-in-progress are not adequate.

Productjion Methods and Technology:

The production of various items is carried out in
batches. Machine utilization rate 1s higher than in other
factories that were visited by the advisor. Despite the
existance of dowel making machinery, only mortise and tenon
and dovetail Jjoints are used.As common throughout the
industry, the joints are always nailed after gluing.

Fersonnel :

The top management positions are occupied by the owner
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managers. The over—occupied top management hardly finds
time to supervise, guide and control the workforce.
Therefore the middle manaagement and supervisory positions
have to be filied by qualified perzonnel 1mmediatelvy.

The work +torce is compased of carpenters and unsikilled
workers. The amount of manual work 1s comparatively little.

Froduction Flanning and Control:

At present, preduction planning and control 1s limited
to a computer print-out givinag details of the product and
instructions on various coerati:ons involved. [n most cases,
a tecnnical drawing 15 al=so 1ssued rtogether with the
instructions. This 1s only a fraction of a whole sroduction
planning and control procedure designed by the management.
Currently 1t 15 not +ully implemented because of the lack
of middle managers. However, when implemented, the number
of forms for conveying the intormation and for feedback
will be too many. The use of only two forms which combine
all the essential infarmation from various forms is
suggested. Various aspects of production planning and
control were explained to the management (See Annex IX).

Guality Control:

There is a complete lack of gquality control during
processing. Machining faults such as sanded-through plywood
cutter marks, torn off fibres, rough surfaces can be seen
widely. These machining faults should be tracked at their
source and prevent:ve measures be taken before the next
operation. One faulty part in an assembled item is enough
for the rejection of the entire item.

Materials Handling:

The layout of the timber yard is well organized and the
timber stacks are well prepared.

The handling and transport of work—in—-progress within
the factory need to be improved. Wooden pallets are not
allways used. Sometimes, parts or components are thrown on
the floor or on the pallets even after surface sanding.
Such surface damages as marks and sinkings are difficult to
remove after this stage.

Costing and Pricing:

A full-cost pricing system is used. Because of
additional expenses such as container fees, transport
charges to the harbour and courrier fees, a reduced profit
margin is used in pricing the export orders.

Machine and Tool Maintenance:

No preventive maintenance and lubrication is undertaken
in a programmed manner. The machine maintenance technician
inspects the machine when there is a break—-down. This can
only be due to the lack of supervision by a technician and
the appreciation of the usefulness of preventive
maintenance. Implementation of a faormal system 1s
suggested (See Annex XIII ),

Cutters and saw blades are often kept on the machine
after they have become blunt and used without resharpening.
Because of this, and because of the excessive feed rates used,
most of the carbide tips are chipped off and used without repairing.




Prospects for Export:

The company is already exporting wooden toys and tov
components. Specialization in the production of tovs, tov
components, cut to size blanks and profiled mouldings would
enable it to emerge as a factory with a high export
potential.

&. Modern Furniture Limited:

beneral:

The company 1s currently exporting chair components to
the U.K.. 1In addition to the cnair components for export,
coffee tables, dining tables, office desks and upholstered
chairs are manufactured for the local market. The company
profile is given in Annex XXII.

Factory Premises:

The factory buildings are of steel framing and are
built on a swampy land. The buildings lack any maintenance.
The entry of raw material inio the production halls is
problematic because of the swamp Jjust outside of the
building, and high steps in front of the gates. Timber can
be brought in only by hand piece by piece. The lighting is
insufficient especially in the assembly and finishing
areas. The installation of sufficient flouresc=nt lighting
and use of transparent roofing panels in parts of the roof
are urgertly needed. )

Production Equipment:

Most of the production machines with the exception of
three - ( one surface planer, one thickness planer and one
four-side planer moulder ) — are from 1960°s and 1970°s.
The existing machines do not add up to a full production
line other than a line for the manufacturing of chair
components. The addition of a set of dowel making machinery
and a round tenon making machine to the existing machinery
would enable the factory to produce also dowelled and . sund
tenoned ijiniints. The list of these and other additional
equipment recommended for this company is given in Annex
XXIII.

Dust Extraction Equipment:

There is no dust extraction equipment for mcost of the
machines in operation. One small filter unit extracts the
sanding dust from the belt sander into the atmosphere
because only the fan is operational at present. For- the
improvement of the prodact guality, working corditions of
the employees and proper functioning of the machines, a
complete system is urgently required.

Compressed Air Eguipment:

There are two stationary compressors ror the supply of
compressed air required by the main production machines.
The piping system is incorrectly done. There are no
moisture traps, drain outlets, air filters, pressure




regulators and oiling units connected to the system. A duno
unit ( filter and oiler ) on one of the machines is in such
a condition that i1t was not possible to ascertain wnether
it was still functional. A properlv laid out piping system
is necessary ( See Annex VII ).

Teool Maintenance Eguipment:

At present there i1s no tool maintenance equipment in
the factory. Tools are being sharpened by an outside
sarvice shop. The intormation obtained indicated that
equipment for a ccmpiete tool maintenance room has oeen
orderad.

Lacquer Spraying Equipment:

A sSpray gun is usea 1n = spacially bulit room. Howevar
there is no spray booth. The lighting is insufficient.

Timber Dryving ¥ilns:

There are tive kiln chambers. consisting of one Wells
(U.K.) direct electric heated kiln with an estimated
capacity of 10 cubic meters/charge, and tour Bollman
(F.R.Bermany) hot water heated kilns each with an estimated
capacity of 5 cubic metere / charge. However, at present
the 10 cubic meters electric heated kiln is not operating
due to high electric energy consumption. hence high
operating costs. Two of the four Bollman kilns also are not
operating because of lack of spare parts.

For the current rate of production, the kiln capacity
which is (5 cubic meters X 2) 10 cubic meters, may be
enough, but if the factory is operating at S50% of its
capacity, about 3 cubic meters of dry timber is needed per
day. If a drying cycle is considered to be 3 weeks then the
installed capacity has to be (3:5=15 days x 3 cubic meters)
45 cubic meters.

In anticipation of future export orders of a iarge
volume, all the kilns have to be put into operation as soon
as possible. The management has indicated that they have
taken action in this respect.

Factory Layout:

The order of the machines, as they are placed in the
factory, does not reflect a sequential production flow. At
high production capacities, congestions in material flow
will occur. Modifications to the existing layout were
suggested to the management.

Production Methods and Technology:

Production of local orders 1s piece-meal according to
customers® own catalogues, pictures or desires. Chair
components for export are manufactured in batches.

Hand planing, sawing and chiselling is done
extensively, which 1s an indication of not using the
production machinery fully, lack of precision in machining
and lack of production control.

FPersonnel :

The factory 1s owner—-managed since its foundation as a
carpentry shop. The management skills are weak and




management functions are not performed fully. The work
force is made up of carpenters with no or little
motivation. The productivity 1s estimated at 104U ot what
—an be achieved.

Production FPlanning and Control:

Currently no production plarming and control 1s done.
The production manager —onvevs instructions to the workers
verbally. Various aspects of praduction clanning and
contrnl were explained to kthe management {9ee Annex [X}.

Guality Control:

No quality contrel 1s currerptiv gracticed to anv
Aacceptable degres, especialiy at the processing stage. The
quality of finished items is reiatively low. The use ot a
simplified quality control svstem 1s suggested and was
explained to the quality control officer ({(See Annex X ).

Materials Handling: )

Wooden pallets and a pallet-truck are used tor the
internal transport of work—-in—progress. However, this is
not always the case.

He .dling of timber before and after kiln drying is very
rough. Boards are irregularly piled or thrown on the sandy
floor. The sand particles which get into the wood cause
severe blunting of the blades.

Costing and Pricing:

The costing of products is undertaken by the production
manager according to full-cost pricing method-. A round
figure for overheads is used which seems rather high.
Re—calculation of overheads and use of systemized costing
procedure is suggested (See Annex XVI ).

Machine and Tool Maintenance:

Machine and tool maintenance is not undertaken. Cutting
tools - especially circular saw blades, band saw blades and
boring and mortising bits — are in a very bad condition and
should be replaced immediately. Saw blades are full of
broken teeth and chipped off tips. Grinding is dcne sa
badly that no attention is paid to the original shapes and
angles of the teeth.

Because of the lack of preventive maintenance and
lubrication of any kind, the machines are run down with the
exception of three newly purchased ones.” A simplified
maintenance system was discussed and the maintenance
personnel was urged to implement it as soon as possible
(See Annex XIII .

FProspects for Export:

Availability of ' .mber drying kilns is an advantage.
Chances in exports of cut to size blanks and semi-+inished
chair components are very high.
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7.Ashanti Furnitur2 Company Limited:

General:

This company is currently manufacturing sitting room -
and dining room furniture for the local market. However,
the management's intention 1s to enter export markets
within the next two years. The company®s pratfile is given
in Annex XXIV.

Factory Fremises:

The 2xisting tactory premiscs are lLocated on a
relatively small plot with no possibility ot expansion. The
production nails ar2 ot timber +rame construction with low
ceiling. Minimum ceiiing height +or furniture factories is
4 meters. All the dust extraction aucts, compressed air
pipes, and cables should be above the ceilng in the roof
space.

The present lighting conditions are not adequate.

Production Equipment:

The production equipment consists of solid wood
processing and veneering machinery. A relatively unutilized
high excess production capacity exists due to duplication
and triplication of several machines and underutilization.
On the other hand, some oasic machinery and equipment are
missing. These are listed in Annex XXV,

Dust Extraction Equipment:

At present the factory has a half installed system
consisting of a silo and main ducting. Nope of the
production machinery is connected to the system. Contrary
to the normal practice of round cross sections, the
existing ducts have square cross sections as in air
conditioning systems. The wood chips and the saw dust move
in the duct in a helice. Square ducts do not permit this to
take place thus the proper extraction will not take place.

Compressed Air Equipment:

The factory has two compressor units. The main unit is
for the production machinery and the secondary unit for the
lacquer spray room. At the time of the visit, the main unit
was out of order. The compressed air pipes are not properly
laid and should be corrected. Details of a proper system are
given in Annex VII.

Tool Maintenance Equipment:

The tool maintenance raoom is fairly well equipped and
manned. The only major shortcoming is the nonexistance of a
narrow band saw blade sharpening machine. The existing
band saw blade sharpening machine is for wide band saw
blades. Narrow band saw blades are currently sharpened by
hand on a bench. Butt welded sections of the band saw
blades areunevenly ground on a bench grinder.

Lacquer Spray Equipment: -

Lacquer spraying is done with a sprav gun in front of a
wall. The lighting and ventilation have to be i1mproved
considerably.




Timber Drying Kilns:

Currently there is no timber drying kiln. Onliy air
dried timber is used. The information obtained from the
management indicates that two kilns each with 15 cubic
meters capacity per charge are on order. They will have an
oiled-fired boiler.

- Factory Layout:

The present factory layout is very peoor and has to be
improved drasticaily. Cross--cutting, ripping and sizing
machines are placed at the far end of the production hail
opposite toc the main materials entrance door. On the other
hand, there are two toremen offices and one general
production office situated in the production hall. This
greatly interferes with the execution of a sequential
production flow and rational materials handling. An
impraved layout was sketched for the management.

Production Methods and Technology:

The production of standard items such as sitting room
furniture is done in batches. Special custom orders are
manufactured individually.

Mortise and tenon joints are used in combination with
nails. Despite the existance of dowell making machinery,
wooden dowels are not used.

Personnel:

The company is managed by a professional manager. The
statf occupying the middle management positions seem to be
sufficiently experienced but unmotivated. Therefore,
drastic improvements in overall management and motivation
of personnel are urgently needed.

Production Planning and Control:

Currently no production planning and control is
undertaken. As a result of this, a lot of parts had
accumulated in between the various production stages on the
production floor. This problem is so serious that there is
hardly any space for new work-in-progress to flow freely
between various production machinery.

Quality Control:

During production, the level of quality depends on the
experience and the mood of the machine operators and the
foremen. A formal control of quality is undertaken only
after the assembly stage ( during staining ).

Materials Handling:

The existing inefficient plant layout causes excessive
and unnecessary handling and transport of lumber over a

- long distance from the timber yard to the cross cutting
saw. Rationalization of the ma%erial handling by improved
factory layout is suggested. Faulty and inadequate
materials handling are partly responsible for relatively
high work-in—-progress, deterioration and damage of parts,
increase of labour costs and underutilization of space and
machinery., Several different types of materials handling
and transport aids can be used to improve the existing
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inefficient materials handling. These are shown in Annex
XII.

Costing and Pricing:

A pricing method based on full-costing of items 1<
used. The perce.atage ot oavernheads used seems relatively
high. In the advisor s opinion, the overheads shouid
represent between 25% and 3534 of total costs,

Machine and Tool HMaintenance:

This factory has one ot the best equipped and manned
machine and tool maintenance facilities. The grinding of
cutting toois is aone protessionaly. Un the other hand, The
preventive maintenance and lubrication ot the oroduction
machinery and auziliarvy eguipment is completely neglected.
A simple but adequate preventive maintenance and
lubrication system was explained to the maintenance sta+f+
at the factory (See Annex XIII ). In the advisor*s opinion,
the motivation and eftective management of the existing
staff will improve the situation drastically.

frospects for Export:

The existing praoduction capability cannot be turned to
any long-lasting export success until the procurement and
commissioning of the timber drving kilns.

The existing production machinery i+ complemented with
the items sugqgested in Annex XXV will be sufficient to
produce turned and moulded furniture parts for export.

8.Kofaste Furniture and Trade Company Limited:

This company®s existing production facilities consist
of a very.small general purpose carpentry workshop equipped
with general purpose and light duty basic woodworking
machines. The machines are well kept and the house keeping
is good. However, the saw blades are extremely badly
sharpened. There is no tool sharpening equipment available
at the workshop.

At the time of the visit, various custom built
furniture items and solid wocd doors were being
manufactured for the local market. Only air dried timber is
used in the production as there is no timber drying
facility.

The company ‘s future intention is to expand with
additional equipment, to produce solid wood doors for
export. However, the existing site is extremely small. A
list of basic additional equipment to produce solid wood
doors was prepared (See Annex XXVI ). In addition to this,
a factory layout was also prepared by the advisor.

9.6hana Allwood Export Company Limited:

Although not operating currently, this company”’s
production facilities occupy a relatively large and well
organized site. The premises of the factory, 1ts stores and
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and sheds for air drying ot timber are above average and
spacious. However, the production machinery and the layout
draws much criticism. Most of the woodworking machinerv are
of Polish and FRussian origin and are buliit either as
prototypes or adapted mainly trom metalworking machinerv.
Thev reauire a sery high degree ot mechanical expertise to
set and operate.

On the other hand., the production machinery 1s so badly
placed that a sequential production flow is not possible.
In addition ko =“ni1s, various machines such as circuiar
saws, band sawes, chain wmortisers. and turning lathes ars
duplicated or triciicatad. Some ot these machines witl
remain idie 1n > well b2alanced production miv.

An improved iLayout was preparea taking into
consideration the i1ntention ot the company to start
producing furniture for the local market with tne existing
machinery. .

At present there 1s no timber drying kiln, but one unit
is on order. The existing tool grinding and maintenance
equipment is adequate.




I1.RECOMMENDATIONS:

A. Addressed to the bovernment:

1. The following ftactories visited during the mission
nave peen i1gentified to nave the highest potential for
export 1n the immediate +tuture:

{a) Fee Wood Frocessing Ltd., Accra.
tb) Akuaba Ltd.. Accra.

{c) Motikits (Ghana! tLtd., Tema.

{d) Furnart :{Bbhana! Ltd., Accra.

i@} Modern Furnmiture Ltd., Accra.

2. fhe companies i1dentitied to have an sxport potentiail
in the immediate future should receive further direct
technical assistance to i1mprove their manpower skills in
the following specialized technical fields:

{(a) Machine woodworking,

(b) Jig making,

(c) Tool maintenance.

The assistance in each field should last at least three
weeks to each factory and at least three suitably qualified
counterparts should be assigned by each factory to each
expert for training on the job. The general outline of such
an assistance ( in the form of a project concept ) is given
Annex XXVII.

3. The middle management and the supervisory staff of
the five factories selected should receive a comprehensive
but practical in-service training for a period of two weeks
to upgrade their skills in the following fields:

(a) Factory and production management,

(b) Production planning and control.

The training should be given by experts visiting the
premises of the factories receiving the assistance. The
possible topics that may be covered in this training
programme are given in Annex XXVIII.

4, In close cooperation with the furniture industry,
the appropriate ministry(ies) should transform an existing
craft course in woodworking in one of the polytechnics into
a contemporary machine woodworking and furniture
manufacturing course based on "reverse day release"” scheme
whereby students go to a selected factory one day a week.
This will satisfy the suitably trained manpower needs of
the Ghanaian furniture industry in the long run. The course
syllabuses of existing institutions can be used as models
in drafting the new course svllabus. Their names and
addresses are given in Annex XAXIX. Academic training other
than short seminars and on-the-job training programmes
should be let+t to the national training i1nstitutions.

3. The woodworking industry at large lacks up to date
technical information on production methods, technoloqgies
and machinery. The GFFPA should be strengthened to provide
such information to its members on a regular basis. A
project concept outlining the required assistance to GFFA
is given in Annex XXX.




6. Machinery and the technology beina acquired by the
industry should be monitored closely oy an appropriate
government body to ascertain that they match the
existing indigeneous skills and resources such as solar
eneray. A projert concept for the use of solar energy i1n
timber drying is given in Annex XXXI.

7. if high technoiogy and compiicated machinervy and
equipment is purchased, the services of the manufacturers™®
technicians shouid be secured for the instaliation and
commissioning of the machine and for the proper training of
1ts operators.

8. In view of high capital cost and relative high
technology of imported machinery, wherever feasible,
foreign investors should be attracted to form joint
ventures with local entrepreneurs. This can best be done
through investment promotion activities at times of
specialized trade fairs and through UNIDO*s investment
promotion offices in varicus countries.

9. The use of expatriate technicians and experts should
be further encouraged until such time as.the local staff is
fully trained and an industrial labour force is created. An
effective control procedure should be employed to make sure
that the transfer of know—how and skills are taking place
between the expatriates and local counterparts.

10, The incdustry lacks contacts and skills in export
marketing. Joint exhibition stands should be organized in
conjunction with such specialized fairs for furniture
components as INTERZUM in Cologne (Federal Republic of
Germany) and SASMIL in Milan {(Italy) and followed up by a
study tour with a flexible programme. Assistance by UNIDO
and/or ITC experts who already know the Ghanaian furniture
industry and the export markets in Europe should be
obtained from these international organizations. These
experts should accompany the study tours. Details of such a
study tour programme is given in Annex XXXII.

11. Quality awareness should be created among the local
wood products consumers to demand a higher quality than at
present. This in turn will create a pulling force for the
manufacturers to pay more attention to quality. To improve
quality up to a certain level will cost very little.

12. A quality label is required to facilitate exports.
Although premature, it is in the interest of the Government
to give consideration to the introduction of a quality
control scheme and labelling so as to facilitate, in the
long run, exports of furniture and furniture components.
This can be tackled at two stages:

(a) In factories,

(b) Institutionaily,

by organizing for a national from an appropriate
institution and a representative from the manufacturers-
association a study tour for about one month to visit
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relevant institutions such as FIRA (U.K.), Teknoloaisk
Institut (Denmark), Centre Technique du Bois et de

1 "Ameublement ‘¢Faris, France). Upon their return,
assistance chould be given at least 3 manths by a quality
control expert through visits to selected factories and
ralevant institutions.

13. In the short term, it 1s in the interest of the
locai industrv not to waste time and resources on
develeoping their own designs. As in the fFar East, buvers”
desiagns ana specifications should be followed and an
in-factory capabiiity to interpret technicai drawings and
specifications should be developed.

14. In the long term, nowever, there 1s a need tor
trained local furniture designers to develop native
designs. It 1s a fact that native designs lower the cost of
manufacture and may fetch higher sales prices because the
customer also pays for the design. Therefore, it is inthe
interest of the Government to motivate students in local
schools of applied arts etc.. to specialize in furniture
design. To start with, a national seminar on furniture
design for teachers and final year students could be held.
Such a seminar would cover also such topics as ergonomics,
construction details and the selection of materials based
on their properties. A more detailed list of possible
topics that could be covered during such a seminar is given
in Annex XXXIII.

1S. A 3 to S years development plan for the furniure
and related industry should be drawn up and all the
national and international eftfor’s should be coordinated
from one office or agency.
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B. Addressed to the Factories Visited:

1. Furnart {(Ghana) Limited:

{a) The wide range of items and designs currently
produced should be reduced tao a few basic designs with
interchangeable parts. Several variations within each desian
can be achieved by using difterent wood species and
trimmings especiallyvy in the shnowing parts such as fronts.

{b) Specialization should be attained bv concentrating
on selected lines zuch as bedroom furniture, sitting room
furniture, and dining room +turniture. This will bring
speciailization 1n the labour feorce, greater accuracy and
higher quality, higher productivity while at the same time
lower wastes and production costs.

{c) Facilities (labour force and production halls) for
both local and export production should be separated.
Currently, depending on the product, between 507 and 90%4 of
the work in the production 1s carried out not on the machinery
but on the carpenters® benches. For such a production,
physical facilities and machinery are already existing in
this particular factory. Furthermore, there is little
possibility for this factory to change its working methods
in the near futuvre for the local production. To change is
also uneconomical from the machine utilization point of
view, because, no two local orders are alike. From the
investment point of view, there will be very little
additional investment. The buildings are there, the
carpenters” benches are there, and most of the woodworking
machinery is there as duplicates. This seperate unit can
also be used to train apprentices.

(d) The existing factory layout should be improved to
achieve a sequential production flow.

(e) Appropriately dimensioned working or technical
drawings should be used throughout the production for
greater accuracy and exactness.

(f) The existing production machinery should be used
fully to manufacture parts as final products to eliminate
the existing high degree of handwork and fitting.

(g) A proper production planning and control procedure
should be used in transferring the information to the
foremen and production workers so that guess-work is
eliminated.

(h) Machine and tool maintenance should be carried out
on a routine basis to achieve accuracy and high quality
during machining operations.

(1) A formal quality control procedure should be
introduced at the processing, final assembly and finishing
stages to reduce rework and to achieve a higher quality,

(j) Construction details and jointing methods should be
simpli/i12d considerably to save material and manpower.
Wooden dowels should eventually replace dovetail, corner
locking and most of the tenon and mortise joints.



(k) Tungsten carbide tipped (TCT) cutters and saw
blades should be used wherever possible since most wood
species used are abrasive in nature.

(1) A lacquer spraying room with spray booth,
ventilation and drving shelves should be installed and
should be well protected against dust.

{m) A timber drving kiln with a capacity of at least =5
cubic meters should be installed to supply the dry timber
needed especially tor future export orders. This will
eliminate warpi1ng of various furniture parts in use, and
improve the quality of processing and vinishing.

iny A full dust extraction system should be installed
to improve the pertormance of the machinery and the work
force, and to increase the quality of the machining.

(0) A better house keeping should be attained
throughout the whole factory; proper cleaning of the floor
after each working day. use of pallets for work-in-progress
and waste boxes behind the band saws and circular saws for
off—-cuts should be enforced.

(p) The existing production machinery should be
complemented with such additional machines as dowel making
machine, iig saw, dowel hcle borer, double cross—cut
circular saw, manual edge bander, veneer shearing
guillotine, veneer splicer, glue spreader, panel saw, wide
belt sander and assembly clamps etc. (See Annex VI).

(r) In-service training for middle managers and
supervisors, on—the-job training for machine operators and
technicians should be carried out to upgrade their existing
limited skills,

2. Pee Wood Processing Limited:

(a) The finishing, spraying and upholstery departments
should also be moved to the new factory premises in order
to achieve better control of production and quality.

{(b) The existing production machinery should be
complemented with some additional equipment as suggested in
Annex XV.

(c) The dust extraction equipment should be installed
as s00n as possible in order to operate all the machines,
improve working conditions, increase machine and cutter
life, quality and accuracy in machining.

{(d) The compressor room and the compressed air piping
should be improved. The compressor should be placed in a
dust—-free and well ventilated room and moisture traps,
filters and oilers should be incorporated in the system.

(e) The existing lacquer spraying equipment should be
complemented with a spray booth and a drying tunnel.

(f) The timber drying kiln capacity should be 1ncreased
to the level of the production capacity of the factory.
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(g) An improved factory layout should be prepared to
remove such deficincies as non—sequential work flow,
inadequate storage areas between the machines and
backward—-forward movement of workpieces present i1n the
existing lavout.

{h) The use of hand tools should be minimized 1+ not
eliminated completely) and the use of machinery should be
maximized.

(i) The managerial skills ot both the top and middle
management should be improved ana the basic management
functions should be per+ormed more ettectively.

(3} The work force should be cthoroughly trained in the
full and correct use of the maodern woodworking machinery
already installed.

{k) A simple but effective production planning and
control procedure should be introduced by +irst starting
with an order processing system even +or individual orders.

{1) A formal quality policy should be set by the
management and quality controls should be carried out
during all processing stages.

(m) The costing and pricing of products should be done
more precisely and the distribution of overheads should be
based on a thorough analysis of the cost elements.

{(n) The machine and tool maintenance should be given
more attention and carried out regularly.

3. HMotkits (Ghana) Limited:

(a) The already purchased dust extraction fan and
filter unit should be connected to the existing machines.

(b) The compressor and the compressed air pipes should
be properly laid out with the necessary moisture traps,
filters and oilers in the system.

(c) The tool maintenance equipment should be placed in
a separate room and maintained.

(d) The lacquer spraying should be improved by the
installation of a spray booth and a hot air drying tunnel
in a well ventilated and dust-free area.

(e) Only kiln dried timber should be used in production
so as to attain improved machining, finishing and stability
of the parts manufactured.

(f) Machine maintenance and lubrication should be
carried out regularly according to a pre-planned programme.

(g) A full feasibility study should be undertaken prior
to taking a decission on the new flush door factory.

(h) A complete list of machinery and equipment
required, their typical technical characteristics, dust
extraction, compressed air, heat and electric energy
requirements and an overall layout should be prepared
baefore approaching any supplier. Acting contrary to this
will result in either i1ncomplete or excessive (unnecessary)
production machinery being purchased.




(i) Sufficient time should be spent in.studyvying alil the
alternative o+fers and options betore making a final
selection. Very often it is true that " One never finds
time to do something right, but always finds time to do it
twice .

4. A. Lang Limited:

{a) A full feasibilty study should be undertaken prior
to any malicr investment decision.

‘b)) A complete iist of machinery and equipment
required. their typical technical characteristics, dust
extraction, compressed air, heat and electric energy
requirements and an overall layout should be prepared
before approaching any supplier. Acting contrary to this
will result in either incomplete or excessive (unnecessary)
praduction machinery being purchased.

{c) Sufficient time should be spent in studying all the
alternative offers and options before making a final
selection. Very often it is true that " One never finds
time to do something right, but always finds time to do it
twice "

5. Akuaba Limited:

(a) Installation and commissioning of both the dust
extraction system and the wood drying kiln should be
completed as soon as possible.

(b) Only kiln dried timber should be used for both the
local and export markets. An 8% final moisture content
should be reached in kiln drying and the timber has to be
conditioned in the factory for about 3 days before it is
put into production.

(c) To the extent possible, a line of suitably
qualified middle managers and supervisors in all sections
of the factory should be appointed and trained on-the-job
to perform required functions effectively.

(d) An inventory of all the machines, equipment and
tools should be carried out to ascertain reasons of
breakdown, malfunction and damages and a plan of action
should be prepared for acquiring spare parts and carrying
out repairs.

(e) A formal machine and tool maintenance procedure
should be adopted, implemented and monitored closely.

(f) An uncomplicated and easy to understand productiocn
planning and control procedure should be adopted,
implemented and monitored.

{(9) The range of products manufactured should be
reduced and specialized in about three product lines.
Standardized and interchangable parts should be used as
much as possible.




6. Madern Furniture Limited:

{a) The existing factory layout should be i1mproved by
re- arranging the production machinery in a sequential order.

{b) A dust extraction system should be installed which
should be adequate both for the existing and the future
production machinery.

{c) The lighting of the workplaces. especially at the
finishing and assembly areas, should be improved.

{d) Handling of timber should be improved by using
tootings, pallets and spacers as appropriate.

{e) A proper machine and tool maintenance practice
should start as soon as possible on a regular basis. Blunt
and damaged tools should not be used without repair.

(f) A formal production planning and control procedure
should be used to reduce waste, meet deadlines, improve
productivity and reduce stocks.

(g) A formal quality control system should be used
effectively by involving all the employees from top
management to the individual workers.

(h) The current extremely low productivity of the work
force should be improved by motivation.

(i) Management skills of the existing staff should be
improved through training or short courses run by
appropriate institutions in order to pertorm such
management functions as planning, organizing, directing,
co-ordinating and controlling.

7. Ashanti Furniture Company Limited:

(a) The existing factory layout should be completely
revised in order to achieve a sequentii. production flow.

(b) The machinery and equipment currently unoperational
due to breakdown should be examined by a competent mechanic
to identify those which can be rehabilitated and
re-conditioned. Based on this, all the spare parts and
repair materials should be purchased and the machines
repaired. Those machines that are not repairable at a
reasonable cost should then b2 removed from the production
hall to increase the floor space available for use.

(c) An effective production planning and control should
start immediately to prevent ruture accumulation of huge
stocks of semi-finished parts on the factory floor.
Immediate action should be taken to utilize those that have
already accumulated. The required know-how is available
among the existing staf¥f.

(d) The large number of currently unused templates
hanging all over the production area are undermining the
lighting and visibility as well as being a fire danger. All
the unused templates should be labelled and stored in a
suitable place for future use.

(e) The existing ducting of the dust extraction system
18 not suitable. Square shaped ducting is only used for air




conditioning systems. All the square ducting should be
replaced with cyclinarical ducting.

(f) The existing huts in the production hall used +tor
offices should be removed te regain the floor space they -
occupy. These include oftices for foremen, electrician ana
production management.

{g) The production bhall should be re—organized and the
working conditions {(especially lighting) should be
considerably improved.

th) A farmal quality contraol procedure should be
installed and the quality checks should be made during the
all production stages. tuali1tyv control after assembly is
too late.

(i) The existing low productivity could be considerabiv
increased by motivation and re-training of the work force.
(i) The current caost structure contains a higher
percentage of aoverheads than normally accepted. The

company s cost structure should be re-examined.

(k) The existing high percentage of manual work should
be eliminated by better product design, suitable for
production with the existing machinery, and by a full use
of the existing machinery.

8. Kofaste Furniture and Trade Company Limited:

(a) The production site currently used is too small for
- the intended expansion. A site with an area of at least
1000 square meters with additional axpansion possibilities
in the future is needed.

(b) A professionaly made feasibility study should be
the base of the new investment decision.

(c) In case of expansion, the need for several well
trained and skilled personnel should also be anticipated.

(d) A complete list of machinery and equipment
required, their typical technical characteristics, dust
extraction, compressed air, heat and electric energy
requirements should be prepared before approaching any
supplier. Acting contrary to this will result in either
incaomplete or unnecessary machinery being purchased.

(e) Sufficient time should be spent in studying all the
alternative offers and options before making a final
selection. It is also wise to see all the respective
machinery in operation before purchase.

9. Ghana Allwood Export Company Limited:

(a) The existing machinery and equipment should undergo .
a full mechanical inspection and full reconditioning before
its re-use.
(b) The existing factory layout should be improved as
suqgested during the advisor®s vigit to achieve a
sequential production flow and a rational materials handling.




(c) After the layout has been improved, the surpius
machinery should be removed from the production hall.

(d) A complete dust extraction system should be
installed if the factory is to be aoperated at full
capacity.

(e) A lacquer spray booth should be added to the
existing spray room. The sprav room should be well
ventilated and lighted.
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Annex I
UNSITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZA‘I‘ION

PROJECT OF THE GOVERNMENT OF GHANA

PROMOTION OF EXTERNAL TRADE

JOB DESCRIPTION

DU/GHA/86/008/11-51/J-13101
(GHA/S50/08)

Post title Adviser on Production Management in Furniture and Woodbased
Products (phase 1).

Duration Three months

Dste required October 1986

Duty station Accra, Ghana and internal travel within the country.
Purpose of project

To increase exports of manufactured products from Ghana.

Duties Under the overall supervision of the Chief, Office for Africa,
Division of Technical Co-operation, and with the substantive
support and guidance of the Market Development Section, Divi-
sion of Product Development of the International Trade Centre

* UNCTAD/GATT (ITC), the adviser will work in close co-operation

with the Shana Export Promotion Council (GEPC), the Ghana Asso-
ciation of Furniture Producers and Exporters, the NIB and the
Investment Promotion Centre. :

In particular, the adviser will:

- select 5-6 producing/exporting enterprises with export
potential, for current and future direct aszistance, iden-
tified initially on the basis of previous ITC activities
and suggested by the counterparts;

- .assist GEPC {n preparation of company profiles and supply
surveys in the field of furniture;

- advise selected enterprises on production and production
management, production techniques, production planning,
scheduling, workshop layout, use and proper mounting of
machinery, efficient utilization of production material,
quality control.

Applications snd communications regarding this Job Description should be sent to:
Project Personnel Recruitment Section, Industrial Operations Division
UNI0O, VIENNA INTERNATIONAL CENTRE, P.O. Box 300, Vienns, Austris




Qualifications:

Language:

Background
Information:
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- take into account other development programmes in this
sector; assess technical needs of enterprises for 1987-
1988 with a view to:

(a) bringing about improvements in production with respect
to such aspects as production technology, design,
quality control, production planning, new machinery
and equipmen” needs, packaging, access to fimancing,
and costing and pricing in light of target market
requirements;

(b) later penetration into target markets of selected
West European countries;

- recommend appropriate training activities at various
levels of production management and draw up a tentative
programme;

- prepare a summary report on his findings and a detailed
proposal of technical assistance for individual enter-
prises and associations.

University degree in industrial engineering or equivalent, with
specialization in wood technology. In-depth experience in fur-
niture manufacturing (including knock-down and semi-finished

and components) at managing and production engineering level with
knowledge of international marketing of furniture. Familiarity
with problems of furniture marketing and components in develo-
ping countries would be an asset.

Proficiency in English essential

The Ghana‘an furniture industry is well established and has
a reasonably sized home market vhich is growing.

However, there is a lack of well designed furniture. Most items
tend to be custom~built on a one or two off basis and are ususlly
copied from manufacturers’' catalogues or similar literature.

Manufacturing facilities, i.e. buildings, machinery and equip-
ment are reasonably good throughout the industry but the po-
tential contribution of appropriate design (as well as proper
plant layout and factory organization) to the successful produc-
tion and marketing process is not fully utilized.

Production fluctuates throughout the year in step with desand.
A principal cause of this is the practice of custom-building and
direct selling of furniture to the public.

Very few firms are financially strong: there is a shortage of
working capital and capital for expansion.

The industry is experiencing a shortage of timber largely because
there is not transport to deliver it from the sawmiller to the
manufacturer. When available it i{s often second grade because
the sawmiller prefers to export his prime material and thus sarn
much needed foreign exchange.

Al
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Worthwhile exports are mainly presaently confined to one or two
manufacturers who ship out their products in knock-down form.
Export prospects for the remainder of the industry will depend
on its ability to adapt for this purpose. At least four other
manufactures appear to be close to the standards required.

A smzll number of Ghanaian manufacturers have the manufacturing
facilities and the access to sufficient quantities of suitavle
wood to warrant the development of such exports.

However, the importers have very stringent requirements con-
cerning delivery dates, continuity of supply, design and consis-
tency of quality and competitive prices.

The International Trade Centre UNCTAD/GATT (ITC) i{s assisting
the Republic of Ghana in a comprehensive programme of trade
promotion. The project included the following programme of
assistance in the furniture sector:

- a study on the export potential of the furniture industry

in Ghana, followed by a market oriemtation tour in Europe
(1983-84);

- assistance to the GIFEX Furniture Fair in Accra (1985);

- advisory services to selected enterprises on design.

The studies positively assessed the export potential fo Gha-
naian furniture, particularly components, as long as the weak-
nesses in the design, management, production technology and
marketing can be overcome. ITC assistance in the above-men-
tioned areas has been recommended. They concluded that the
future of the industry lies in the full exploitation of Gha-
naian hardwoods which already enjoy a high level of acceptance
in foreign markets.

Despite the current world-wide tecéuion, the demand for fur-
niture manufactured from tropical or temperate hardwoods remain
buoyant.

The potential for exports from Ghana for the immediate future
lies in the production of high quality semi-or fully finished
furniture components produced on a sub-contracting baais.

There are importers/manufacturers, especially in the United
Kingdom, who are willing to buy such components made in Ghana.

The GIFEX furniture fair resulted in new contacts and orders
for Ghansian producers.
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FROGRAMME OF WUORK

Travel to Vienna.

grieting at UNIDU Headquarters.
Travel to Accra.

Brieving by UWUNDF, SEFC and GFFA
af+rclals, Accra.

m=s1stance to Furnart 'shana) Limte=d,
AcCcra.

rsslistance to Pee Wood Frocessing
Limited, Accra.

Assistance to Motkits (Ghanal) Limited,
Tema.

Visit to A. Lang Limited, Tema.
Assistance to Akuaba Limited, Accra.
Assistance to Modern Modern Furniture
Limited, Accra.

Assistance to Ashanti Furniture
Company Limited, Accra.

Assistance to Kofaste Furniture and
Trade Limited, Accra.

Visit to Ghana Allwood Export Company
Limited,Accra.

Report writing.

Conducting first seminar,Kumasi.
Report writing. ]

Visit to Trasacco Limited,Accra.
Conducting second seminar,Accra.
Report writing.

Debriefing by UNDF, GFPA and GEFC
officials,Accra

Travel to Vienna.

Debriefing at UNIDO Headquarters,
Vienna.

Travel home.
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LIST OF FERSONS MET

Ministry of Lands_and Natural Resources: '

Mr. Ohene Kenah, Under-Secretary for Lands and Ratura)
Resources.

Ghana Export Fromotion Council,
Mr. Fwesi AHWOLl, Executive Secre \

Mr. Henry OKO OkALl. Frincical Export Fromotion Officer.
ghana Investment Centre, pacgra:

Mr. BGustav Alexander ADU, Senlor Frolisct OF+icor.
Gnana Formibture Proouwcers association, Accra:s

Mr. Fwame BN0EYE, Erzontive Secratarv.,

Ehana Nimber Assoaciation, Eumasis

Mr. Nana YAW OwWlISL, Fresident.

Furnart iichana) Limited, Accra:

Mr. B. STEFANI, Manaqing Director.

Mr. Albert ASIEDU, Assistant Froduction Manager.

Mr. Emmanuel MENSAH, General Foreman.

Mr. Mensah AGBEMEHIA, Supervisor.

Pee Wood Processing Limited, Accra:

Mr. E. Adu ARTHUR, President / Chairman.

Mr. John Martin ABANKWA, General Manager.

Mr. Dickson ANKU, Production Supervisor.

Motkits (Ghana) Limited, Tema:

Mr. E. N. 0. LAWSON, Managing Director.

A. Lang Limited, Tema:

Mr. Angelo BENEDET, Area Manager.

Akuaba Limited, Accra:

Mrs. H. M. ADUSEI-HERBSTEIN, Managing Director.

Mr. M. I. HERBSTEIN, Technical Director.

Modern Furniture Limited, Accra:

Mr. Timothy A. ADJETEY, Chairman, Managing Director.
Mr. Jonathan ADJETEY, Deputy Managing Director.

Mr. J. F. SIMON, Production Manager.

Ashanti Furniture Company Limited, Accra:

Mr. A. K. TANDOH, Acting Managing Director.

Mr. Alphonse A. A. ABBO, Production Manager.

Mr. Robert K. ARMAH-SEKUM, Assistan. Production Manager.
Kofaste Furniture and Trade Company Limited, Accra:
Mr. Kwabena OFJSU-ASANTE, Managing Director.

Ghana Allwood Export Company Limited, Accra:

Mr. Kamel KALMONI, Fresident.

Acheampong Furniture Works, kKumasi:

Mr. Kwabena ACHEAMPONG, Managing Director.

P. Atkins Construction and Woodworks, kKumasi:

Mr. P. ATKINS, Managing Director.

Kumasli Furniture and Joinery Company Limited, kKumasi:
Mr. F. N. MINTA, Managing Director.

Trasacco Furniture Limited, Accra:

Mr. Ernesto TARICONE, Executive Chairman.

Unigue Furniture Limited, Accra:

Mr. Michael J. J. MOUGANIE, Managing Director.
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Premsons Wood Frocessing Limited, Accra:
Mr. K. A. DANSOH, Manaqging Director.
. UNDF Office, Accra:

Mr. B. NIARKO-MENSAH, Froaramme Ofticer, (UNDP).
Mr. A. CAPALEBO, Junior Frotessiconai Officer, (UNIDQ).
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Annex IV

SEMINAR FROGRAMME

Sub iect: Froduction Management.
Dates : kKumasi: 20 and 21 Juiv 1987,
Accra : 27 and 38 Juiv 1987.
Vonues = M. D. P. I. Offices in Kumasi and Accra.

Dav: 1
Time Sub iect and Ouvtiine Speaker
F.45-12.43 Flant Layvout: Sinan CINAR

-Raw materi1al consigerations.
-Froduction methods.
-FProduction +low of panels.
—Froduction flow of solid wood.
-FProduction machinery.
—Processing stages.
-Specification and capacity o+
machinery.

-Floor space for machinervy,
operators and work—in—-progress.
-Preparation of block layout.
—Preparation of detail layout.

10.50-11.50 Production Planning % control: Sinan CINAR
-6ross planning.
~Sales forecast.
-Sales_plan.
-Yearly production plan.
-Monthly production plan.
~-Detail planning.
-~0Order processing.
-Scheduling.
-Production control.

11.50-12.13 B r e a k

12.20-13.20 @uality and Process Control: Sinan CINAR

-Determination of policy.

-Determination of quality level.

—Organization and involvement
personnel.

-Quality controls & inspections.
raw materials, finished parts
and goods.

-Process control during machining.

-Process control during finishing.

-Basic quality and procsss control
equipment.

13.20 Closing of First Day
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Subiect and Outline Speaker

- 09,.00-10,00

Jigs for Furniture Froduction: Sinan CINRR

-Technical considerations.

—-Economic considerations.

-Materials for making 1iigs.

—Identifications and storage
ot iigs.

-Ex2mples of jigs used in
machining and assemblv of
furniture narts (with slide
presentation of sels=cted
figures fraom UNIDO document
1D/265)

10.00-11.00

Fackaging of Furniture: Sinan CINAR
-Damages to furniture during

transport.
-Materials for packaging.
-Packaging techniques.
-Examples of export packaging.

(with presentation of selected

slides prepared by ITC).

11.00-11.25

B v e a k

11.25-12.25

Human Relations (in Accra only):M. D. P. I.
Consultant.
Effective Communication. (Accra): "
Customs and Excise Regulations .
Relating to the Furniture
Industry (in Kumasi only): Officials +rom

CEPS (Kumasi)

12.30-13.30

Costing and Pricing of M., D. F. 1.
Products: Consultant.
Production Management "
Games (in Accra only):
Taxation (in Kumasi only): Official from

IRS. (Kumasi).

Executive
Secretary of
G. F. P. A,

Closing Remarks
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COMPAKY PROFILE

Commany Yame:  WUTNART SHAA LTVITED
Jerson in Zharge: 1. 3. 7M1

T

2.3. T6x ar siczelt [Jfress: P.0. XX 5137, ST

g 2362 casle ‘idress:

JouwmSrrs  IILIA Dhone UaL: TINE22, TIEEIS
Telax oL 2135 SLIALL Gl

TIPS OF U3LITSG:

x{ anufacturer Zsiablisaed in Tear: 1975

dumber of Full Time Mmployees: 252

Retailer Techno-ianageriasl: 22 ‘orkers: 20
3ankers: ST:NDARD CHARTZAED 3MX
MERGEDIT AWK

NATIGIAL LDIVSTMENT 3K

E. =rorter Commercial references:Available in
Ghana

x| “holesaler

Otvers (Please specify) Meaber of:

Ioca) Chamber of Cormerce

x] Trade Association

State hich: FURNITURE ASSOCIATIN

(Special information regarding services, licences, co-operation, line and range
of Products, etc.)

DINING 3=TS VERANDAH XiD GARDEN CIAIR SEIS
KITGHEY S3TS SPECIAL REQUIRED DESIGN

LIVING ROQM SETS FURNITURE CQPQRIAT

BZD-ROOM SZIS

Products Manufactured are:

X] ILow-priced X] Medium-priced X | Hizh-priced
I8
Delivery:: 3 HONTHS Minimum Order: 1 Container
Packing: CAXTMS AT COST 7air: GIPRX
Shipment: CON TAINER LGSDaH PAIR

Payment: LSTZER OF. CREDIT
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Annex VI

LIST OF ADDITIONAL EQUIFMENT RECOMMENDED FOR

. FURNART (GHANA) LIMITED
ITEM DESCRIFPTIGN AMD SFECIFICATIONS QUANTITY
1 Multi-spindle dowel hole boring machine 1

with swivelling universal head. No. of
spindles: 25, Distance between spindles
32 am.

Horicontal ooring machine. No. of 1
spindles: 5, Boring depth: 70 mm. Boring

head adjustable up to 369 degrees.

Wide belt sanding machine for surface 1
and thickness sanding. Working

width: 1000 mm. Max. working height:

170 mm. Minimum working height: Veneer

(D)

2]

thickness,

4 Round end tenoning machine. Tenon 1
length: 4-100 mm. Thickness: 4-30 mm.

S Twin table oscillating mortising machine. 1

Maximum length of mortise: 100 mm.
Maximum depth of mortise: 55 mm.
RPM.: 10,000,
é Double circular cross cutting saw with 1
scribing saw units for sizing and
squaring up. Max. working width: 2,500 mm.
Diameter of main saw blades: 300 mm.- .
7 Bench type manual edge banding machine 1
for curved, round and straight edges with
hot melt glue pot and top and bottom
trimming units.
8 Pneumatic drum sander for shaped solid 2
wood parts. RPM.:1,100 and 1,500,
Motor: 2 HP.
9 Dowel and round rod milling machine for 1
spiral grooved dowel rods and non—-grooved
smooth rods. Dowel diameter: 6-18 mm.
Feed rate: 4-7 m/min.

10 Dowel cutting and chamfering machine for 1
dowels 6-18 mm. diameter.
11 Universal tool grinder for moulding heads, 1

profile cutters, drill bits and circular
saw bl ades.

12 Horizontal grinding machine for butt 1
* welded band-saw bl ades,
13 Manual sharpening machine for mortising 1
chains.
- 14 Glue spreading roller for frames and 1

panels. Coating width: 1000 mm. (For two
gside glue application),

15 Veneer pack edge shearing guillotine. 1
Cutting length: 2,300 mm.
16 lig-zag veneer splicer. Working 1

width: 900 mm.




17 Jig saw or very narraw bad saw for 1
cutting shaped parts. Throat depth: 300 mm.
18 Manualiy operated hydraulic pallet 4 -
truck. Capacity: 2,500 kg.
19 Conventional type timber drying kiln. 1
Capacity: 25-30 cubic meters / charge. )
20 Multi-blade circular rip saw. lutting 1

height: 34¢ mm. Maximum blade
diametar: 350 mm.

21 Four—side automatic planer-moulder, 1
complete with & standard and 1 universal
head. Working width X thickness:
230 mm X 140 mm. RPM. of spindles: 6,000.

22 Fortable hand router for individual 1
routing work. Stroke depth: 52 mm.
Power: 750 Watt, RPM.: 25,000.

23 PVAc qlue application pump. Capacity: 2
S5 kg, Complete with glue pistol, hose,
and nozzles.

24 Pneumatic assewbly press for chairs. 1

25 Pneumatic assembly press for drawers. 1

26 Manually operated hydraulic trame press. 1
Size: 1,000 mm X 2,300 mm.

27 Pneumatic carcass assembly press for 1

panel furniture. Site: Width X Height X

Length, S00 mm X 2,300 mm X 2,500 mm.

Set of quality control equipment. 1
(See Annex X ).

28
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Y/

TECHNICAL ASPECTS OF CORPRESSED AIR SYSTEMS

Components of the compressed-air supply system
Compressors

Compressed air is produced by compressors, which are nothing more than pumps that take in air at
atmospheric pressure and deliver it at 2 higher pressure.

There are scveral ways of classifying compressors. For the purposes of this manual, compressors will be
classified according to:

(a) The frequency of the compression cycle (mainly applicable to reciprocating types):
(i) Single-aci.ag, compression taking place every other stroke;
(ii) Double-acting, compression taking place every stroke;

¢b) The nature of the cycle:
(i) Single-stage, compression taking place in a single cylinder;
(ii) Double-stage, compression beginning in one cylinder and completed in a second cylinder,
thus dividing the temperature rise between the two cylinders and permitting cooling of the
compressed air between the stages;

(c) The moving parts: .
(i) Reciprocating, compression being achieved by the back-and-forth movement of a piston;
(ii) Centrifugal, being designed to deliver large quantities of air at low pressure, moved by
centrifugal force generated by a fast-revolving rotor;

(iii) Rotary, having a vane motor or equivalent mounted eccentrically in a stationary casing, thus
forcing incoming air into a smaller volume.

The type of compressor most commonly used in furniture plants is the reciprocating type, which can
produce pressures up to 10 bar. Pressures lower than 5 bar may not be sufficient for some requirements,
while pressures higher than 15 bar may result in ice formation on the LCA units due to too much expansion
cooling.

Compressor capacity is normally given as the number of cubic feet per minute (cfm) or cubic metres per
minute (m’/min) of free air delivery (FAD). Occasionally, compressor capacity may be rated in terms of the
volume of free air displaced, in which case this displacement figure must be multiplied by the efficiency of the
compressor to obtain the FAD volume.

Sample problem. A compressor is rated a1 500 cfm (14 m’/min) free air displaced. The efficiency of the compressor
is 88 per cent. Find its FAD rating.

FAD = (free air displaced) X (efficiency of compressor)
= 500 x $8/100
= 440 cfm (12.46 m’/min)

Figure I zives the theoretical value of the energy required by single-stage and double-stage compressors
to Jeliver a unit volume of air at a given compression ratio. This figure does not take the efficiency of the
compressor system into account, which is normally only 35-50 per cent because of various mechaaical and
electrical inefficiencies.

1/ SourcesChapter V of the UNIDO document "Low-cost Automstion for the
Furniture and Joinery Industry. 10/154 Rev.l, United Nations,
New York, 1982.
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Figurs 1 Theoretical specific energy requirements for air compression

Air receiver

The volume of the air receiver (storage reservoir) must be at least equal to the actnal compressed air
volume delivered by the compressor in one unit of time:
Vu= Q/r
where V,, is the minimum volume, Q is the compressor output in one unit of time (FAD), and r is the
compression ratio. This minimum) size is suitable, theoretically, for a constant demand svstem. In practice, ir
is better to employ a larger raceiver to meet variable demand.
V,=AQ/r

where !, is the practical volume, and A is a factor ranging from 1.5 for constant demand to 3.0 for a variable
demand system.

Piping

In an air compressor system (equipped with air receiver for storage), the main pipes (headers) to the
various distribution points should be inclined at an angle of about 3° from the horizontal. Also, drain pipes
with valves that can be casily opened for draining entrapped water should be connected to the low point of
the header ahead of the actual distribution point. That will ensure that only clean; dry air gets into the LCA
units,
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Another rule to follow is that the lines to the LCA units should be cornected 10 the top of the header
pipe to prevent dirt from being fed to the machines.
Figure 2 shows an air-line svstem that illustrates the rules just given.

Z
Z

For compressed air up to a pressure of 12 bar, medium-thickness pipes can be used. If possible, the
pipes should be cleaned before being installed.

Since pipes run from a compressor air-receiver to a system that may be remote, the pipe should be large
enough to minimize friction losses. Table 1 is a guide to finding the correct size. To use this tabie, first
determine the air flow to be carried. Find its value in the first column and read across to the column showing
the approximate length of run to find the suggested pipe size for minimum loss. For example an air-delivery
rate of 25 cfm (0.7 m*/min) can be maintained over a distance of 150 ft (45.7 m) using a pipe with an inside
diameter of 0.824 in. (20.9 mm). If the total run is over 150 ft (45.7 m), a 1.049-in. (26.6-mm) pipe should be
used all the way.

If the air flow is not known, use the compressor power (second column) to enter the table. For flows not
included in the table, assume that the flow/power ratio is 3.5 cfm/hp (0.1 m’/min per kilowatt). The
caiculation is only approximate, since the flow/power ratio depends on the efficiency of the compressor.
When in doubt, it is best to oversize the air headers, as they become part of the air reservoi:.




- 50 -

PIPE LLENGTH

002 9 0003
008 oo0)
0G0l 009
099 - o0z
oge -]
11 o%
29 o3
L A 4 ot
2 [
38l 1
ae [ 4
9 3
e'e [}
&£ E

A=) MO WiV

wp
= » n"2Y n Q
" ° o € o ¥a ) [
§ ¢ fir B §oR fRer
U/ w
- z m ¢t N Q e 8 ”waw ] m
—1> 1 P17 s aus
a8l AY: ATA TN N0 4yt e 3
. & s anmr v v 3 a0 < mo
i - - va 1 ] s'® .nn d
A, s Z A A | Z \\ y, » N mA
< e 4 4 4 % -——-- 0Oz N
N AN AR © AN ¢ q
LN NN SN N N R NN NN N AN N cawt m *
AN A NN AN N STNS ST
B EAN ELNA SANER WAN AN AN <TSONTS o M m
N AN (NN AN N\ N N N N\ N N 280 &8ss m
AN A AN BLAN AN A W N N AN SN
// K URN ,%/ N /AV //// N ///// m @ _
Y N N N, . = \
—h //Y,r/// AVANAVA WA S WA bkl § w\\i
B A/Y /T// ///r/ A e ’/ (/ re svt | 8 7
AN AN F N W N AN N NN NN AN BN Vw
N AN A AR NN N RN N AN AN 200 &oL. a
AN AN SN NI N AN N AN N
~N AR UANER NN AN AN RN AN m 0
/ / / I/ /l // / // / 200 083 m
e R e sy d 2
N AN AR ENAN N AN \J 100 soe |
~ SRS TS XY AN IR PN SN v m
S SIS SES AV AN N N N AN S . X
AN NN LN BN N D EAN AN o A Dt
S // ////VJ ~F ,/////// //,.// ;
~ N N N N . P4
A AN VAN AN RN AN AN AN AN N soeo  oeso w_ Mm
AN ANANAN N\ BN B SN NIN T eoo a0 m RM
] 3 ] ] g R 3 m m m nq 15d
wiw
» ~ | 4 3 3
$ 3 b3 9 m §« 8 6 * m

HWALBWWIA =H3aNN 24d1d

REGULATOR WITH GAUGE

Figue 4 Tdo unit filter, reguistor and lubricator




- 51 -

TABLE 1. SUGGESTED PIPE SIZES FOR A COMPRESSED-AIR CISTRIBUTION SYSTEM

Rwn
(feer)
25 50 75 oo 150 o 250 300
Air flow Compresser power (metres)
lefm) (m'/ mm) thp) kW) 76 152 28 s 457 81 78.2 oS
Sorless 018 orless 1.4 1.0 0.622
(15.8)
10 0.28 23 2.1 0.622 0.824
(15.8) (20.9)
15 043 43 32 0.622 _.0.32‘
(15.8) (20.9)
20 0.56 56 42 0.82¢
(20.9)
25 0.70 70 5.2 0.824 1.049
(20.9) (26.6)
30 0.5 8.5 6.3 0.824 1.049
(20.9) (26.6)
35 10 i 10.0 7.5 0.82¢ 1.049
(20.9) (26.6)
40 112 11.2 84 0.824 ! 049
209) (26.6)
50 1.40 14.0 10.4 1.049
(26.6) -
70 20 2.0 14.9 1.069 o 1380
(26.6) (35.0)

Sowrce: Ais Compression Resesrch Council.
Nosr: The figures in the main body of the tsbie are the inner dismesers in inches (millimetres in parentheses) of sandard black | ipe that will keep the
prexaure Joss 1o 2 reasonable minimum over the runs indicated.

The pressure drop nemogram in figure 3 is also useful in piping design. The arrows illustrate how the
nomogram is used to solve the following problem:

Suppose that an air flow of 10 m*/min is desired in a 70-mm pipe, 200 m long. If the initial pressure at
the head of the pipe is 7 bar, what will the final pressure at the delivery end be? The intersection of the lines
representing 10 m’/min and 7 bar is found in the right-hand part of the nomogram and projected diagonally
upwards towacds the left to the vertical border line between the two parts of the nomogram. Then the
_ horizontal line is followed to its intersection with the vertical line representing the pipe length of 200 m.
From this intersection the path is diagonally downwards to the horizontal line representing the pipe
diameter, 70 mm, then vertically downwards to the scale, where the pressure drop, 0.1 bar, is read. The
delivery pressure is therefore 7.0—0.1 = 6.9 bar. Any other problem involving the five quantities represented
in the nomogram can be solved in analogous fashion.

As a rule of thumb, when interconnecting valves and cylinders for a pneumatic circuit, use the port-size
of the cylinder as a guide. In any case, assuming that the factory already has a sourcz of compressed air, the
magnitudes of the pressure fluctuations and of the lowest pressure need to be known when calculating the
cylinder size to decide whether there is enough air to drive the equipment. If not, the capacity of the
compressed-air plant must be increased.

Air "*conditioners”

Compressed air can be regarded as fully saturared with water vapour. Since the amount of water that
can be retained in vapour form in a given volume of air is an increasing function of temperature, any fall in
the temperature of saturated compressed air will result in excess moisture condensing out in the system. The
quantity of water so deposited can be great enough to cause improper operation of a pneumatic system.
Besides moisture, raw compressed air may contain abrasive compounds and siudges that can cause great
damage (0 pneumatic components.

To prevent these bad effects an **air-conditioning” system is needed: suitable 2ir-processing equipment
placed in the circuit ahead of cylinders, valves and other tools to dry, filter and add lubricant to the
compressed air and 1o regulate the pressure. The air-conditioning assembly pictured in figure 4 is referred to
as a *'trio” unit because it comprises three components:

I.  Air filter and drier. This component traps residual moisture and dirt in the compressed air by
swirling the **raw air" around the bowl. Because of centrifugal action, the heavier elements stick to the side
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of the bowl and are no longer in the air stream. The accumulated water and dirt are periodically taken out of
the filter by opening the valve below the bowl. This **flushing-out” should be performed before the bowtl is
completely filled with water; otherwise the dirt particles might get back into the system.

2. Pressure regulator. By setting the knob on the pressure regulator, a definite, constant air pressure
can be maintained in the line. It is not advisable to have too high an air pressure; the extra pressu.e on'y
means wasted energy. Note that a pressure regulator can only maintain pressures that are less than the
header pressure. [t cannot provide a pressure higher than the pressure at its inlet.

3. Air lubricator. Air lubricators are important since air by itself is not a lubricant. Without
lubrication, the various components in the system will deteriorate and their life will be considerably
shortened.

Air lubricators are normally filled with a light oil, which, converted to a fine mist, travels with the
compressed air into the equipment. The amount of oil going into the system should be adjusted with care:
too little, and wear will occur; too much, and clogging will result. A good rule-of-thumb in adjusting the
fubricator is “*one drop of oil (as seen in the sight glass of the lubricator) should fall for every 20 ft* (500 dm’®)
of free air consumed by the equipment™’.

To determine the size of the trio unit needed, a good rule-of-thumb is that it should be one size larger
than the largest component in the system.
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Annex VIII

ORGANIZATION AND DELEGATION OF AUTHORITY

The most effective way ta run a business 1s by setting
up an administrative structure. This i1nvolves deciding what
activities are necessary to attain the firm’s obiectives,
divide them into aroups and assigning each group e a
manager possessing the necessarvy authoriby and exoertise to
carrv out these activibties vroperlv. The most itmcortant
nrinciple 1n oraansing che abhove, 1s the unity ot command.
i1 s means that each 2aplovee =hould have onlv one
supervisor to whom he (5 firectly responsible.

The other princigle to note 1s the fact that decisions
are best made by the persons closest to the situation.
Specialization shoulid be used wherever possible, as it
leads to increased expertise.

Delegating means giving responsibility and letting
others take care of the details. It is perhaps the hardest
thing that the owner—-managers have to learn.

The following excerpt i1llustrates very well what was
said above:

The owner-manager of a small factory
established three departments - a produc-—
tion department, a sales department, and
an adminitrative department - and appoin-
ted a manager for each. He specified the
following responsibilities:

1. The production manager was responsible

for manufacturing, packaging, and shipping.
2. The sales manager was responsible for
advertising, customer soliciting, and
customer service.

3. The administrative manager was responsible
for personnel, purchasing, and accounting.

4. The production manager also was designated
assistant general manager and delegated
authority to make all operational decisions
in the owner *s absence.

The owner gjave each manager a detailed
statement of the function of his department
and the extent of his authority. Actions
that the manaqgers could take on their own
initiative and actions that required approval
by the owner-manager were enumerated.

Each department manager was instructed
to designate and train an assistant who
could manage the department when the need
arose.

The owner ronrdinated the departments.
The sales manager and production manager
set customer delivery dates together.

Control was exercised by holding sub-




subordinates responsible tor their actions
and checking the results of those actions.
The owner neither "breathed down hils
managers” necks" nor lost contrel of things.
He relied upon reports and periodic stat+t
meetings.

The owner Lept his subardinates i1nformed
s0 that they weould nave the facts thev
needed tor making their decisions. He tried
to communicate 2ffectivelvy waith them. He
evpliained the “why" ot his i1nstructions.

His managers were qgilven +reedom to do
things their way and he did not evaluate
them upon whether they did a particular task
exactly as he would have done it. He iudged
them by their results - not their methods.

1+ managers deviated too much from
policy, the owner brought them back into
line. He avoided second—guessing his
managers. If subordinates did not run their
department to the owner "s satisfaction and
if shortcomings could not be overcome, the
owner replaced the managers.” (X)

An organization chart based on the above excerpt is
given in Drawing 1. Drawing 2 gives a close look at the
praduction department in a typical medium size furniture
factory.

(X) Source: "Del=gating work and responsibility” by Stanley
Wantola, Small Businmess Administration,
Washington D. C., U.S5.A.




Manaring Niractor

Sales DNapt.

Production DNapt,

—&® Marketing

& Sales

e  Shipping

e Customer Service

Drawing I ¢ A Functional Creanization Structure

e Production

——b Production Planning

—f Tachnical Office

p—=_® Plant Mai{ntanance

p——p unlity Control

benmedp  Packaging

Admintateativa NDant,

PTT1

Yinance
Accountine

Taraonnel

Purchasing



Production ]
Department

 Veneer Dept.
and Press

Pinishing Assembly Upholatery
Dejartment and Packi dept.

[Wood Drying I Vood
and Sising { Machinin

—» Wood drying |* Planing Matohing - Sanding - j*Matohing — rabric outting
- Croas outtint Thicknessing f~Joining ~» Staining ~Hardware pr F’ Sewing \;r:
-+ Ripping ~» Sizing Gluing Sealing [:Assombly - 'oam cutting '
+ Panel siszing |+ Moulding Pressing Varnishing Packing —>Cussion filling
—» Turning —®Springing/Webbing
Boring | *Stapling/Nailing
Mortising | m’Buttoning

Tenoning
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ASPECTS OF
PRODUCTION PLANNING AND CONTROL

Scope of production planning and coantrol

Production planning and control is the most isportant production manage~
ment function in any small-scale furniture manufacturing firm,

Essentially, it means the co-ordination, supervision and regulation of the
rate at which the various production inputs — materials, manpower, machine-
time etc. - are provided to the production system in order to meet delivery

schedules at wminimm cost. In a small firm, it encompasses the following
tasks:

(a) Planning - forecasting sales, determining which products to produce,
the amoun of materials required, the processes to be performed etc.

(b) Routing - selecting the path through the manufacturing system which
the product (or job-order) must follow in order to achieve scheduled deliv-
eries at minisum coet. Here, it must be decided which machine to use and who
will use it.

(c) Scheduling - preparing and monitoring production timetsbles and, in
cases of job-order production, scheculing the incoming job orders bearing in
mind the delivery requirements of other job orders on hand.

(d) Dispatching - authorizing the loading of a job order snd sending it
to manufacturing. This simultaneously releases the rawv materials, tools,
jigs, fixtures etc. required for the manufacturing operation.

(e) Expediting - assisting or fostering the performance of the various
manufacturing® operations, wminimizing or eliminating "surprises” that wmay
develop along the way.

Production planning and control, therefore, acts as an interphase between
the market and the firm's production system, as depicted in figure 1 In
developing countries, the typical owner-mansger of a small-scale furmiture
manufacturing firm tends to perform all the production planning and control
tasks besides the more functional ones involved in day-to-day management of
the firm. In performing these tasks, however, he is seldom in possession of
all the information necessary to make correct decisions. The result is that
the goodwill of the firm suffers, as failing to live up to delivery commit-
ments is a sure way to lose customers.

A corollary to this unhappy practice is the persistent reluctance of some
owner-mansgers to inform plant supervisors and workers of the production
schedule (which is stored in his head). This situation can bring a firm's
production activity t> a halt as the workers await instructions om what to
load next. This problem, which can severely drain productivity and resources,
can be rectified simply by setting up s production schedule.

1/Source: Production Management for Small and Mediumyscale
FPurniture Mznufacturing firms in Developing Countries.

Chapter VIII.(UNIDO) United Nations, Kew York, I983.
(1ID/300)
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Figure 1. Production planning and control as an interphase
between market and production system
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In order to simplify the explanation of what constitutes production plan-
ning and control in furniture manufacturing, the two functions are treated
separately belov. In practice, however, they go hand in hand. -Generally
speaking, production planning consists of: co-ordinating the production func-
tion with other areas of the business; determining what products to produce,
based on market study; calculating the quantities involved, based on sales
forecasts; scheduling delivery; prograsming requirements of materials, parts,
labour and facilities; and synchronizing the contributions of the finance,
personnel, purchasing, marketing and administrative sections to the
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overall production activity., Production control, oa the other hand, in-
volves: wmonitoring all activities within the production department, thereby
promoting effective shop operatiom; co-ordirating manufacturing activities in
line with production plans; routing, loading, scheduling, expediting and
following-up; identifying deviations from the production plan during the manu-

facturing processes; tfinding the causes of such deviations and suggesting ways
~of eliminating them.

Production planning

Figure 2 shows a simplified production planning scheme for a small-scale
furniture manufacturing firm. Even simplified, the task of production plan-
ning involves a number of steps and requires inputs of various types of inm—
formation. The process is seldom as systematic-looking as the one depicted,
as in most cases planning activities are performed and stored in the head of
the manufacturer. One consequence of this is that the manufacturer may give
in to changes of mind, with resulting confusion and frequent changeovers in
production loads. Moreover, a manufacturer with a lot on his mind is liasble
to forget plans that he has only mentally recorded. ’

Production planning commences with awvareness of the production capacity of
the firm. Production capacity, in theory, is the maximum output that could be
produced if there were no such thing as internal and external constraiats. In
reality, however, machinery, equipment and staff seldom operate without such
influence: hence the term "effective capacity”. This is alvays less than
production capacicy, because of the physical, product, process and human con-
straints that hamper the production of furniture products. Physical con-
straints may be the consequence of faulty plant location, layout, or materials
handling procedures, among other things. Product constraints msy have their
roots in, for example, standardization and simplification efforts; the number
of product lines or designs carried; or the quality and material requirements
attaching to the products. Human constraints may be relsted to work methods;
labour intensity; morale; working conditions; compensation and remunerstion
patterns; and the level of experience of the workers.

The effective production capacity of the firm acts as a "filter", separa-
ting jobs that can be accommodated on a one~ or multiple-shift basis from
those that might be sub~contracted to other firms. In intermittent furniture
manufacturing operations, effective production capacity is generally expressed
in terms of production hours. In continuous operations, it is expressed in

terms of quantities per unit of tiwe, e.g. 300 school desks per month. Thus
effective production capacity should be generally in accordance with

production forecasts. The primary source of information for intermittent

operations is the job-order, while that for continuous operations is the sales
forecast.

Preparing production plans

On the basis of technical drawings, product specifications and/or a sample
product, the total materials requirements are estimated. Initial estimates of
rav materials (direct and indirect) should allow for spoilage, wastage, econo-
mic quantity ordering, re-order points, offcuts, existing inventory, snd the
like. At the process planning stage, the types of machinery needed to manu-
facture the product, as well as the estimated machine-hours required per
process, sre listed. Similar jobs carried out in the past will serve as s
basis for cthe initial estimate of total machine~hour requirements. This esti-
mate may be adjusted later to compensate for such factors as potential machine
breakdown, repairs, power supply irregularities, and availability of operators.




Figure 2 A simplified production planning scheme
for a small furniture manufacturing firm
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Process planning is followed by manhour planning. This p-ocess begins
with the identification of all the areas of production where manpower inputs
will be required. Man-hour estimates may be made usiung rough standards based
on vorkers' experience levels and records of absenteeicm, moodiness, tardiness
etc. In some cases, man-hour planning is much simpler than process planning,
because more than one worker may be assigned to a machine. The data provided
by the materials billing, process planning and man-hour planning procedures
will serve as inputs to the preparation of a "master schedule board" which
should contain all the relevant ianformation that is available regarding job
orders oun hand or in process, jobs to be completed, and so on.

From sales forecasts to production plans

In continuous manufacturing operations, the sales forecast is the basic
information inmput to the formulation of a production plan. Sales forecasting
refers to the ability of the owner-manager to plan in advance - by estimation
and calculation - the future sales volume of the firm and the resources and
activities needed to attain it. The increasingly scientific methcis of esti-
mating future sales have provided small-scale furniture manufacturers with a

more sure approach to setting sales goals. Although the results of these
initiatives may still, in many cases, be mere "guesstimates”, such forecasting

is vital to the preparation of the firm's budget and production plans. But
how does one prepare a sales forecast?

A variety of techniques are available, ranging from che highly intuitive
to the highly scientific. Simple approaches consider only a firm's production
in relation to its share of the market, while more detailed approaches would
take into account the state of the economy and possible substitution by or of
the product manufactured. In the present publication, an attempt will be made
to introduce scientific, but simplified, forecasting proceduras. No matter

vhich procedure is ultimately chosen, however, the following should be kept in
mind:

(a) Whenever possible, scientific methods should be used to process sales
forecasting data. When using the scientific approach, "cause-and-effect"

relationships should be searched for which would justify - or not - the
results obtained; .

(b) sSales forecasting techniques should be used only as tools. They are
"true"” only to the extent that they are based on assumptions;

(c) Sales forecasting expenses should be kept to & minimum;

(d) The technique should be thoroughly understood by the user, who
should never, in any case, rely on the results of only one method;

(e) Results expressed in ranges are preferable to absolute values;
(£f) Attempts should be concentrated on generating accurate forecasts for
the short term (some weeks or months). Long-term projections (e.g. 3 years or

more) should at best be considered mere prospects;

(g) The procedure should be subject to continuous revision and updating.

Figure 3 shows the various factors that can have s positive or negative
effect on future sales volumes.
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: Figure 3. Factors affecting future sales in small-scale
furniture manufacturing firms

State of the Past sales Product design,

economy and of volume trends and

the furniture season .
industry

Long-term
sales trends

\

Competitors and

Producsion $ FUTURE SALES <@ nature of
capacity l”/’)" competition
Quality of Pricing
sales force policies

Relative Advertising and
Market research product promotional

studies profitability activities

Sales forecasting techniques

The following forecasting techniques are particularly appropriate for
small-scale furniture manufacturing firms.

Executive judgement method

Essentially non-mathematical, this method begins with the firm's salesmen
being asked to submit cheir estimates of future sales. These are reviewed by
the salesmen's immediate managers, who may adjust them if it is considered
that the salesmen have tended to be too conservative in their estimates. The
final (managers') estimates are then transmicted to a special coumittee
charged with drafting the final forecasts. (In very small firms, this func-
tion is assumed by the owner-manager.) The committee would likely be composed
of: the head of the marketing depsrtment; the head of the production depart-
ment; the company treasurer; the company president; and the company secretary.
The comnittee reviews, revises and adjusts the sales estimates in the light of
other factors that the salesmen and their managers have not been in a position
to consider, such as: expected changes in product design; possible increased
use of advertising; probable adjustments in selling price; planned improve-
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ments in project quality; expected revision of wmarketing strategies; and
probable economic changes as a spin~off of changes taking place on the nation~
al scene. This final revision represents the official sales forecast for a
particular product.

Derived demand method

Also nun-mathematical, this approach is particularly appropriate for sub~-
contractors who depend on orders from another company. The sub-contractor's
forecast could be based totally on the sales pr.iection figures of the other
company. For example, a small firm producing wooden cases for a bottling
company can base its sales forecasts on the sales projections of the bottling
company.

Market indicators method

Market indicators are economic factors that influence the demand for a
product. In using these for forecasting purposes, the main idea is to obtain
the ircrease/decrease rate of sales volume. This is especially applicable to
products that behave according to a specific market indicator. A difficulty
in applying the method, however, lies in the fact that some prcducts are
directly affected by a number of market indicators. Among the more common
market indicators are: (a) population trends (population magnitude; birth
rates; death rates; marital trends; migration; age patterns); (b) construction
trends (privace and public building); (e¢) foreign trade developments (import
and export activities); and (d) general economic conditions (increases in
gross natiomal product, unemployment rates, inflation rates). In the case of
furniture manufacturing, the volume of construction activity ian an area can be
an irdicaror. Marriage and birth rates can also be used, but these tend to be
weak indicators.

Arithmetic method

If a firm has been in existence for some time, sales projections can be
based on past sales data. The objective in using historical figures analysis
is to compute average increases or decreases for a given forecast period,
using the Simple Average Annual Increase (SAAI) system, as shown in the fol-
lowing example;

The annual sales record of a small-scale furniture manufacturing

firm 1is:
Sales
Year (thousands of IC)
I 45
2 52
3 39
4 42
5 65

Using the arithmetic method, the following computations
are obtained:
(thousands of IC)

Sales in year 5 = 65

Sales in year 1 = 45
Increase in 4 years' operation = 20
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Thus, SAII = 0.5 (obtained by dividing the
increase by the years of operation).

: Sales projections

Year Sales
(thousands of IC)
6 10
7 75
8 80

Yezr-to-vear change method

It will be observed that using the arithmetic method only the last year
(5) and the first year (1) were used in projecting the sales volume. The
years in-between were virtually disregarded. In the year-to-year change
method, howev:r, the changes (positive or negative) are considered for each
period, as showr. in the following example:

Year—to—year

Sales volume change Percentage
Year (thousands of IC) (thousands of IC) change
1 45 (base year)
2 52 +7 +15.6
3 39 -6 -13.3
4 42 -3 -6.7
5 65 +20 +46 .4
Algebraic sum +18 +40.0

Thus, t'- vear-to-year change of + IC 18,000 for a period
of 53:a ¢ - or IC 3,600 per annum -~ can be used in projec—
ting the sales volume. The average annual growth at 8 per
cent (40.0 - 5) can likewise be used in forecasting sales.

The above are examples of possible techniques for sales forecasting. As
soon as the forecasts are firalized, the production plan can be prepared. At
this stage, instead of monetary units, the sales forecasts will have to be
expressed in production volume equivalents. This is accomplished by consid-
ering the unit price of the product (for single-product firms) or the average
price of the product (for multiple-product firms) together with the sales
forecast results. Care should be exercised when using the average price for
firms whose prices vary significantly. Still another way of converting the
sales forecasts of multiple-product firms is to apply the percentage distri-

bution of each product line to the tozal sales volume generated in the pre-
vious year. These percentages can be used as the basis for determining the

contribution of each product lime in succeeding years.

From job crders to produc:iion plans

Production planning for c continuous-type manufacturing operation is rela-
tively simple compared - -h that for a job-order production system. This is
primarily because planning cer se tends to be more difficult in the latter
case. The basic information for the preparation c¢f a production plan for a
job-order operation is entered in a production planning sheet, a model of
which is shown in figure 4
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Figure 4 Production planning sheet for a small-scale
furniture manufacturing firm

1. Job order No. S. Date received
2. Customer 6. Volume needed
3. Address 7. Other informacion
4. Contact
8. Product specifications
8.1 Standard product lines 8.2 Made-to-order products
Additional specifications Product design/technical
(moisture content, finish- draving
ing modification etc.)
Breakdown of parts/
Conditions of delivery components and fittings
Additional specifications
(type of materials,
finishing etc.)
Conditions of delivery
9., Materials list Unit | Quantity/piece | Total quantity required

1. Wood and lumber mazerials

2. Upholstery materials

3. Haxdware

4, Other
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10. Manufacturing processes for standard product lines

-

Machines, Estimated Estimated Total
Manufacturing processes jigs, fixtures | machine-hours | man-hours | Machine | Man-hours
to be used required required hours
— =~ ———
11. For made-to-order products
Machines, Estimated Estimated
Parts jigs, fixtures machine machine Estimated Total
to be used set-up hours man-hours

Note: The estimated machine set-up time includes the time needed for the trial run.

12. Ad justments estimaces

Materials (allowances for non-availability, rejection rates, sczaps etc.)

Machine-hours (i.e. allowances for power failure, machine breakdown etc.)

Man-hours (absenteeism, tardiness etc.)

#3. Prepared by: 14, Verified by:

15. Approved by:
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The production planning sheet inquires (item 8) whether the product needed
is standard or made-to-order. If standard, then besides the materials (item

9), the manufacturing processes - including the machines and equipment needed
- will have to be listed in detail. In firms using relatively sophisticated

techniques, index cards may have to be consulted when filling in the manufac-

turing processes columns (item 10). The index cards should contain details of
all standard product lines carried by the firm. For non-standard products,

item 11 should be filled in. Various adjustments can later be made (if neces-
sary) to allow for unexpected delays. Records of these adjustments will help
the owner-manager in future estimating of realistic delivery dates.

Again, in the more sophisticated, mediumsized firms, a card detailing the
process flow of the product is prepared. This accompanies the components
throughout the factory, serving to inform workers about the next operationm,
how the machine is to be set up, which jigs to use etc. This card also states
the exact operation to be carried out on each machine, describing the special
tools or jigs that may be needed. A space is usually provided for the workers
to initial when an operacion has been completed, or to iist the starting and
finishing times of pieces machined if they are working on a piece-rate basis.
As a rule, this card is encased in a plastic folder bearing a dimensioned
sketch of the finished component, enabling the operator to set the machine for
each operation.

After capacity, availability and other adjustment factors have been taken
into account, the scheduling process may be started. The objective of schedu-
ling in manufacturing, whatever the scale, is to prepare, allocate and make
available all the physical inputs needed in the manufacture of goods or the
provision of services, in order to ensure that:

(a) All job orders are executed in the shortest possible time;

(b) Estimated delivery dates are based on reliable information;

(c) A continuous supply of work flows to each process; and

(d) Plant supervision can be kept to 2 minimu=,

Figure 5 gives an example of a general production plan for a job-order
system. Such plans must not be too rigid; there should be leeway for any
revisions that may have be made if:

(a) A new product (or job order) is added;

(b) Changes are called for in the design of a product (the result, for
example, of rationalization, standardization or product adaptation efforts,

cost effectiveness schemes or productivity studies);

(c) A need is seen to reduce production costs (through greater utiliza-
tion of exlisting facilities) or to minimize labour or materials costs;

(d) Processes, equipment or methods become obsolete;

(e) It is decided to introduce more effective supervision and production
~control.

Plans may be rvevised through (a) periodic adjustments (in small plants- that

change products and accept job orders at regular inctervals); (b) continuous
adjustments (in small firms employing job-order systems with very short pro~

duction cycles); or (c) accidental adjustments (upon discovery, in the course
of production, of new or improved methods or processes).




5 Production plan for a job-order manufacturing system

Figure
' First
Date Han- Machine- | Volume | machine
Job order Date of Quantity Macerials tiours hours per loading Production
No. received | delivery | required required | estimate | estimace week date to dace

-89-
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Basic production control procedures

Basically, production control means regulating, synchronizing and co-
ordinating all the activities iavolved in manufacturing in order chat delivery
dates can be met, plans implemented with optimum efficiency and economy, and
the right quality achieved using minimum capital ianvestwent. All furmiture
manufacturing companies, big and small, are beset by the following problems:

(a) How to satisfy customers' delivery and quality requirements;

(b) How to reduce production costs, thereby lowering the price of the
product;

{(c) How to ~..ntain a minimum level of capital investment;
(d) How to streamline the production cycle.

These problems sometimes seem insoluble, as they appear to be inconsistent
wvith one another. Salesmen and other marketing staff clamour for quick deliv-
ery, production persoanel for more time, and financial staff for reduced
capital expenditures.

The basic elements of a control system must be present in production
control. Figure 6 illustrates the basic production control concept. Here,
subject to control is the rate of production that will permit the realization
of all delivery commitments at a relatively low cost. A daily production (or
accomplishmerts) report should be prepared in order to keep track of the day-
to-day rate of production. This report should tally with the production plan
(which outlines the desired rate of production). Deviations from the produc-
tion plan are recorded in & daily production variance report. Each devistion
must be explained by the persons responsible, who should, besides,take the
necessary corrective action. The production plan may sometimes need to be ad-
justed in the light of information acquired subsequent to the production plan-
ning stage. Production control is a continuous process of adjusting the
actual production rate to measure up to the desired one.

Very small firms may consider that the basic production control concept is
too sophisticated for tneir needs. In this event, a simpler approach could be
employed, based on the use of a "production monitor chart”, as explained later
in the present chapter. In general, an efficient production control system
helps to: systematize job-order scheduling; optimize the utilization of men
and machines; provide becter control of work methods; maximize workers' satis-
faction, besides increasing their effectiveness; minimize waste; and bring to
light more profitable options for manufacturing specific products.

Order and flow production control systems

There ware two basic production control systems: order control and flow
control. The two systems exist becsuse there are two general cypes of manu-
facturing process: continuous and intermittent. It is difficulet, however, to
classify companies by type of manufacturing process, since some use both.

"Order control system

A firm uses the intermittent process when it:
(a) Manufactures wide varieties of products per order;

(b) Manufactures small quancities of units thac are seldom re-orders;




Figure 6

Basic structure of a production control system
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(c) Uses multi-purpose machinery and equipment in the processing of its
products;

(d) Is laid out along the lines of the production process;
(e) Bases its manufacturing activities on past sales records.
These cases call for the application of order coutrol.

A feature of the order control system is that che process of production
control actuaily starts wich the signing of the contract or agreement betwveen
the firm and the customer, regarding the type, quaatity and quality of pro-
ducts to be produced, and the delivery date. The clements of this agreement
are embodied .in the Production Planning Sheet (see again figure 4 - and
sometimes in the Job Order Sheet. A routing scheme may subsequently be de—
vised showing the most appropriate flow of materials within the plamt in light
of the various manufacturing processes required. The estimated time, raw
materials and the machine-hour requirements for each manufacturing step invol-
ved in a specific job-order should be included in the routing scheme. This
will lead to the establishment of an effective production schedule, and ensure

that products will arrive at the finished goods storeroom ou the date stipu-
lated. To guarantee the success of this operation, the following steps should

be taken:

(a) The product should be divided into its major and minor components and
the decision msde as to whether to make or buy them. This means determining
in advance which parts or components it would be economical for the firm to
make and which could be more economically bought outside.

(b) The owner-manager should make himself thoroughly familiar with the
alternative ways of delivering the services stipulated in the job-order, im
order that the most economical process will be selected prior to inserting the
job-order in the production system;

(c) It should be ascertained that the various procurement lead times for
the required raw wmaterials are realistic; '

(d) The situation regarding job orders in process, as well as those
scheduled to be processed, should be carefully considered before fixing a
schedule for the new job order.

At this point, a formal schedule is prepared, preferably using a Gantt chart
or the PERT (Programme Evaluation and Review Techniques) Network Analysis.

The Gantt chart shows, in descending steps, all the time and activities
involved in a process, from the procurement of the rav materials to the com-
pletion of the product. In furniture manufacturing, two types of Gantt charts
may be employed: a machine record chart and an operator record chart. Both
use simildr procedures and differ only in the type of "causes” of failure to
meet production plans. An example of a Gantt chart for a particular job order
is shown in figure 7

The PERT Network is a logical representation of the sequences and proce~
- dures involved in all the manufacturing activities associated with a given job
order, using PERT principles of programming. At the moment, the PERT Network
is applied only in sophisticated medium~ to large-scale furniture
manufacturing plants.
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Figure 7  Gantt chart (operator record type)

Day number v

21 22 23 26 25 26 27 28 22 30, 31

Job order 555

—— - —— —— — - - —

Operator 1
Operator 2 ——————
Operator 3
Operator 4 ————
Operator 5 ——
Causes of delay
Operator absent

Key: v Date P ]

— Planned time for job order Power failure

""" - Actual time for _]Ob order Tools jigs not available

Machine breakdown

Accident

-1~ -0

The scheduling process will never be completed satisfactorily unless a
production monitoring chart is employed which illustrates the stage-by-stage
completion of the various job orders. Figure 8 shows an example of such a
chart. Out of this production schedule will evolve a summarized report on the
process of every job being processed. A format of a typical such report is
shown in figure 9

In dispatching, which follows scheduling, the primary aim is to maintain
lines of communication with all those concerned in the manufacturing processes
to ensure that materials and products move from process to process as planned
and on schedule. Dispatching involves:

(a) Co-ordinating all production schedules prior to their release to the
various departments concerned;

(b) Machine and manpower loading, which means assigning specific jobs to
specific machines and workers;

(¢) Reporting and arrsnging feedback on the status of each job order
being processed in the plant;

(d) Controlling work-in-process. This task involves assuming respon~
sibility for uncowpleted work after a certain date, reporting the level of

work-in-process, the amount requiring re-work and the amount of scrap mster-
isls generated. :




Figure 8. Production monitoring chart

PRODUCTION MONITORING CHART

Monch of _ January

Job order v
No. 1 2 3 & 5 6 71 8 9 10 12 12 /7N/ 2
xxxx2 _ -----------
xxx6 | _ ....... -
xxxx8 —---__—-

Key: B Planned production (in units)
-=~===— Actual production to date

W Date toddy .

Figurc 9 Format of a job-order processing report

Job-order processing report for the month of ...

Cusromer Job erder No. Past due This week Next week Remarks
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If the production planning and control functioas of an iatermittent manu-
facturing operation have been well laid out, "expediting” should not be neces-
sary. This, however, is seldom the case: schedules are not adhered to,
machines break down, and other production mishaps occur - hence the need for a
production expediter. Production expediters have an iuntimate knowledge of the
firm's products, processes, machines, routing schemes etc. in order to be able
to predict and forestall the occurrence of production set-backs.

Flow control system

The flow control system is applicable to small firms that emplc;y the con-
tinuous manufacturing process. Such firms are generally characterized by:
the large-volume production of standardized products; the departmentalization
of the plant by product; the use of special-purpose machines; the tendency
toviards long-term sales contracts; and preduction for stock.

The primary function of flow control is to provide adequate coantrol of the
rate at which a product or material "flows" through the firm. A f.rm employ-
ing the continuous manufacturing process can reap the economic advantages of

the mass production system ~ i.e. speed, low iaventory in process, low unit
costs, simpler supervision, and simple production control methods. Even if

flow control is relatively limited in application vis-2-vis order control
(e.g. in intermittent manufacturing) the basic elements remain the same:
routing, scheduling, dispatching and expediting.

In continuous manufacturing, the production departmeant must be told what
to produce, in what quantities and by what date. Continuously manufactured
products are usually standard products, i.e. they are produced for stock and
not against customers' orders. The rate of manufacturing will be based on the
company”s sales forecasts.

The basic elements of flow control are routing, scheduling and dispatching.

Routing. The production staff must be familiar with the different pro-
cesses involved in the manufacture of the product. This is important because
the processes may require special parts and tools.

Scheduling. As mentioned earlier, the scheduling of continuous manufact-
uring is much easier than that of intermittent manufacturing. The Gantt chart
lends itself well to flow control methods. In addition, however, charts to
monitor production progress should be used. Figure shows two examples of
production monitoring charts for continuous~type furniture manufacturing.
Critical to effective scheduling is the procurement, in good time, of all the

necessary materials, so that the production processes will not be hampered or
delayed.

Dispatching. After the operating schedules and plans have been consid-
ered, the production control department contacts the purchasing department
regarding the procurement of the raw materials. It then gives the production
personnel instructions on the manufacturing processes to be employed. For
continuous manufacturing, these instructions will be relatively complicated.
For this reason, most small companies engaged in continuous manufacturing do
not employ dispatch forms.
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Figure 10 Production monitoring charts for continuous
furniture manufacturing
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Annex X

ASPECTS OF QUALITY AND FRUCESS CONTROL I[N THE
FURNITURE I[NDUSTRY

A. Principles:

From the manufacturing point of view, qualitv 1s to
meet customer evpectations 1n materials used, workmanship,
decsign and function in a product intended for a specitic
end use.

The level of quality 135 determined by:

1. The value of gualityvy to the customer. This varies
from customer to customer, market to market, and item to
item.

2. The cost of achieving guality and the price the
customer is willing to pay for it. The customers often want
high quality but are willing to pay only a .imited price
for it.

Therefore, before establishing a quality level for our
furniture, we have to find out:

1. Who are our customers and what quality do they want?
2. What quality level we can achieve and at what price with
the facilities, materials and expertise at our disposal?

Once the quality level for a furniture is established
by finding answers to the above guestions, then we have to
establish a system to attain that. The steps in
establishing the system include i1he following:

1. Setting of standards and control parameters for the
desired quality level.

2. Measuring actual pertormance against standards set
by using the control parameters.

3. Making corrections to the standards and control
parameters when necessary.

An effective quality control system through
inspections, should be able to reduce faults, rejects, ang
waste in production and hence the chances that a poor
quality of product will be passed through the production
process and to the customer. But all defective work cannot
be eliminated. By recording the number of defective parts
per 100 parts, we can observe the quality performance by
processes, machines and persons and take corrective
decissions.

B. Organization:

The management o+ the furniture company must develop a
quality policy based on the target customers® expectations,
cost of quality and the means available as explained
before. This policy then is delegated to the factory
management with the overall respunsibility resting on the
individual who is in zharge of quality control. However,
the required quality level cannot be attained by
inspections and palicing only carried out by a handful of




quality control staff. The quality level aimed at should be
. the ideal of every sinagle person from top to the shop
floor. It is the collective quality awareness and
determination of all involved that will be directed and
complemented by the guality control statf. Figure 1 below
illustrates the involvment of stat+f ot variocus levels in a
quality control system in a furniture ftactory.

Figure 1: Organization of Guality Control.

Organizationai tLevel Maior Responsibilities

1. General management. -~ Adopting a quality policy.
- Setting a guality level.

2. Guality control dept. — Setting quality standards.
~ Designing quality control
system.
- Car:"ying out inspections.
- Monitoring, evaluating
and revising the system.

3. Production department. - Training operators and
foremen.
- Training workers.
. — Carrying out inspections.

4. Foremen and operators. - Training workers.
— Setting maczhines correctly
~ Using appropriate and
sharp cutters etc.
- Carrying out inspections.

S. Workers. - Carrying out inspections.
= Informing foremnen and
operators.

C. Determination of Guality:
In order to achieve an effective quality control

system, the personnel involved in it should have a thorough
knowledge of the various materiale, production machinery
- and processes used.
fuality controls and inspections are carried out
according to pre-set quality standards for materials and
workmanship. The dimensions and density of parts and
viscosity and flowness of lacquers, paints and varnisnes
which can be expressed numerically may be measured by
instruments such as vernier calipers, micrometers, gauges,
and viscosity cups (Ford cups) in combination with a
stopwatch. A list of basic quality control equipment for




furniture is given in Table 1.

Table 1: Basic (uality Control Equipment.

duantity pDescription Fotential Supplier
S Vernier calipers. Measu- FIRA (Xx)
ring capacity: 150 mm.
1 Micrometer. Measuring "

capacity: 25 mm.
Flow viscosimeter. -
{Ford cup, No.: &)
Hole position gauge. FIRA
Stopwatch -
Clock timer. (50 min.) -
Immersion type industrial -
thermometer. Measuring
range: up to +250 deq. C. -
Length gauge. (1,000 mm.) FIRA
Angle gauge. (180 degrees) "
Precision dig tal balance. -
Capacity: 1 &
Sensitivity: 0.1 gr.
1 Portable wood moisture -

meter. Measuring range:

4 tO H0%. With selector

switch calibrated for 4

tropical wood groups

and temperature compensa-

tion from -20 degrees C

to +80 degreaes C. Long hammer

electrode,

[

[C3 Bl OV g

o N

(Xx): Furniture Industry Research Asscociation, Stevenage,
UI k‘:l

The quality of materials have to be checked at the time
of delivery before they are admitted in the stores. Any
material which do not meet the quality standards is
rejected. The main features of the materials cotrolled are
listed in Table 2. The quality requirements vary for
different parts of the furniture and also for different
levels of quality. For example, at a very high quality
level, no defects in material and workmanship is allowed in
an exposad part whereas a very small defect forming a
hardly noticeable contrast against the surrounding surface
may be permitted 1n 2 hal+t exposed part. In a zoncealed
part on the other hand, a defect cliearly visible az a
single large defect or a number of smaller detects may be
permitted. In a medium gquality product, tolerances for
deftects are widened.

fluality recuirementz for different parts of furniture
in terms of materiais and workmanship can be set by using
the specifications drawn up by the International 5tandards
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Organization (I. S. 0.) in their document I50 / TC 136-M13Z.

According to this document, three groups of parts may
exist in a pirece of turniture:

1. Fully =xposed parts: Farts that are clearly visible
by normal use of furniture. (e.q. tops, fronts, sides!).

2. Less exposed parts: Farts that are visible but less
conspicious. (2.q. crassbars, rails, inside nof cupboards,
legs, surtaces hidden bv cushion or matress etc.).

3. Corcealed parts: Farts which by normal use of
furniture are not visible or are hidden. (e.q. reverse side
cf seat, table top or cupboard., parts coveraed by
upholstery).

Table 2: Guality Control of Raw Materials

I. Solid Wood:

1. Moisture content. 6. Straightness.
2. Thickness. 7. Stains.

3. Species. 8. Fungal attack.
4. Colour t(overall). 9. Insect damage.

S. Defects (cracks, knots). 10. Grain direction.
I1I. Panels (Plywood/FParticleboard):

1. Surface smoothness.

2. Colour and grain pattern (surfaced particleboard and

plywood).

3. Thickness.

4, Moisture content.

S. Specific gravity (kKg- / Cubic meters).

6. Delamination (knife test). '

7. Swelling.

8. Manufacturing +aults (gap, pleat etc.).

I11. Lacquers:

1. Viscosity. 9. Shineness.
2. Solids content. 10. Hiding properties.
Z. Film hardness. 11. Elasticity.
4, Dry. ng time. 12. Temperature resistance.
Z. Adhesion. 13, Solidification at the
6% P.H. value. base.
7. Colour fading. 14, Shelf life.
8. Colour uniformity. 1S5. Pot i1ife.
1V. Blues:
1. Viscosity, S. Open life,
2. P.H. value. 6. Storage temperature,.
Z. Shelt life. 7. Curing time.

4. Pot life. 8. Curing temperature.




D. Process Controi:

The process control function is compiementary to the
guality control and inspection in achieving tne desired
guality level. Its other main function is to 2liminate
re-work., rejects and waste in materials and manpower. Atter
every operation, the parts are controlled to determine
whether they are ready for the next process.

The main features controlled at prccessing stages of
production are grouped in Table 3.

Table 3: Frocess Control Features in Production.

1. At the Machining Section:
{a) Rabbet and Groove Control:

!. Rabbet depth.
2. Rabbet width.
3. Rabbet length.
4. Groove width.
€. Groove depth.
&. Groove length.
(b) Final Dimersion Control:
1. Length.
2. Width.
3. Thickness.
4. Corner ang.les.
. 9. Squareness.
(c) Surface Control:
1. Roughness.
2. Cutter marks.
3. Surface imperfections.
4. Straightness.
5. Grain direction.
(d) Holes (in general):
1. Diameter.
2. Depth at the centre.
3. Depth at the edge.
4, Distance to part‘®s edge.
5. Distance between holes (centre to centre).
(e) Plywood and Chipboard Parts:
1. Grain direction.
2. Waste.
3. Press platen marks.
4. Scratches.
S. Dirt and impurities on surfaces.
6. Colour uniformity and matching.
7. General panel production faults,
(f) Veneering Fress:
1. Glue viscosity.
2. Amount of glue (Gr./sq. m.).
3. Fress temperature.
4, FPressure,




S.
6.
7.
8.
9.

II. 4t the

_8l

Pressing time.

Veneer ioints.

Cracks on the tace.
Face veneer slippage.
Face veneer adhesion.

Surface Preparation and Finishing Section:

(a)

(b)

Sanding:

B O

.
S.

6.

Grit size.

Belt speed.

Feed speed.

FPad pressure.

Sand paper marks.

Sanding dust on *the surtfaces.

Spraving / Lacgquering:

1.
2.

3.
4.
5.
6.
7-

8.

Viscosity.

Amount of lacquer applied on the surface
(gr./sq.m.).

Colour and tone of stain or lacquer.

Air bubles in the lacquer.

Pressure and cleanness of compressed air.
Colour uniformity of the filler or stain
applied surface.

Stains or marks occuring on the surface during
production.

Overall visual control during and immegia‘ely
after spraying.
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Annex :XI

STACKING OF TIMBER FOR AIR DRYING

2~3% Slope
2 —b
|A 1
11
L1
- |
m|
| O
1
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{ |
Stack. support -

-
N

D [
o\ e smeatte of [t

|‘ I1.00 - I.25 m, 4

Pigure I:Side view of a timber stack for air drying.

k”//,’,,—wind direction

’I OOO-I . 25 ne
. y=I.00m.

FPigure 2:Plan of stack foundation blocks.




Over 30
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Thickness of timber in mm.
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Thickness of spacers in mm.

__Eigu:e jzpiagram for selecting spacer thickness.

- KEY:

T=Hole for transport.
2=Inclined grooves
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i o
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Pigure 4:Construction details of concrete foundation blocks.




Annex XII

MATERIALS HANDLING DEVICES FOR FURNITURE AND
WOODWORKING FACTORIES

. The most common devices for the handling of raw
materials and work-in-praogress are the various types of
wooden and combination of wood and metal pallets. They can
either move on the floor on wheels or be moved by various
transpaort devices such as manually operated hydraulic
pailet trucks, tlat deck pallet cars or lever type pallet
transporters.

Various types of pallets and pallet transporters are
shown in Drawings 1 to 9. Especially the types i, 2, 3, and
4 are easy to manufacture by the factories themselves.

The overall sizes of various types of pallets are
shown in Drawinag 10.

Y
b
Y
brawing 1: Wheeled Frame Pallet

Drawing 2: Lever Type Pallet
Transporter.

Drawi:.z 3: Flat-deck Pallet Car.

Drawing 4: Fork-type Fallet
- Car.

Drawing S: Working Principle of
Flat-de-k Fallet Car.
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W R

Drawing 4: Working Principle
tever Type Fallet
Car.

Drawing 7: Wheeled FPallet for
Glass Sheets.

l Drawing 8: Mobile Bench for
FPower Tools.
J

Drawing 9: Wheelled Panel Transporter.

T

0',7l ~ 1im j .

b c d e f
t

Drawing 10: Overall Sizes of Various Fallets and Transpor
Aids. (Legend: a= Standard wheelled pallet
truck. b and c= Special pallet trucks for
panels. d= Cupboard type pallet truck.
e= Pallet truck with drying shelves tor lacquer
sprayed parts. f= Special pallet truck for
cramps.)
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Annex XIII

OPERATION OF PREVENTIVE MAINTENANCE
(A SIMPLIFIED SYSTEM)

1. Preventive Maintenance:

& preventive maintenance svystem in its simplest form
covers the tollowing:

(a) Freparation of preventive maintenance files tor
each machine and piece of equipment:

This tile contains all the intormation which 1s
necessary for undertaking preventive maintenance work. The
information includes the specifications of the machine,
instructions on the nature of work involved, the parts of
the machine to be inspected and feed-back from the
maintenance and inspection carried out.

Most of this information is derived from the technical
documentation of the machine in question and from
experience.

(b) Preparaticon of machine maintenance cards:

These cards contain a summary of the above information
and serve as a programme and as a check list during the
inspections and maintenance and a record for future
reference. (See Drawing 1).

[

GENERAL DATA . TECHNICAL DATA

1, Machine Neme : 1. Mein Motor

2. Brand and Make : Vs Phase: Hz:
3. Model and Type : HP: RPM : Kwe
4. Serial No : .

S. Seller /Agent : 2. tontrol 2:;’ : AC/DC
6. Capacity s * ‘

7. Inventory No : 3. Grease type :

8. Date of purchase: 4, Bearings :

9. LengthxWidth)Hight : 5. 0i1 Type :

10. Weight s 6. Grease Type :

. 7. Compressed air :
Date Details of intervention and materials used Carried

==

\\\___/

Drawing 1: Machine Mainterance and Repair Card.
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A more detailed inspection or maintenance report 1is
made seperately after each visit. Machine maintenance cards
can be used in two different methods:

One method is to make one card per machine, on which
noth the mechanical and e2lectrical interventions are marked
25 1n Drawing 1. The nther method uses two different cards,
one for mechanical work, one for electrical work.

In either case, a separate card is made for each
machine or sguipment for =2ach freguency of work in such a
way that each card will only mention those parts tno be
inspected on tnat particular occasion. (weekly, monthly,
gquarteriy, vearly etc.l.

(c) Preparation ot a3 maintenance plan:

After preparation of all the machine cards for =ach
frequency, a detailed plan is made for all the machines.
(See Drawing 2). This plan takes into account the time
which is necessary for doing all the work on each machine
and location i1ndicated in the maintenance cards. It also
takes into consideration the frequency of monthly,
quarterly and annual inspections. For practical reasons,
the plan makes a distinction between the preventive
mechanical maintenance and the preventive electrical
maintenance and contains at the same time the plan for
lubrication activities. This lubrication work is done at
the same time.

2. Lubrication:

The lubrication system operates in the same way as the
preventive maintenance system. It consist:of:

{a) The lubrication files:

For each machine and piece of equipment, they contain
all the information which is necessary tor carrying out the
lubrication activities. This information may concern
the type and nature of work and lubrication points.

(b) The lubrication cards:

A seperate card is prepared for each machine and piece
of equipment and for each frequency. It contains
information on the machine, the subassembly, the lubrication
points, the type of intervention, the frequency and the
type of lubricant which will be used. In this connection, a
check-list for the comparison of specitizations of
lubricants of adifferent manufacturers and for
identification of alternatives is extremely usefull. (See
Table I).

(c) The lubrication plan:

The lubrication plan i1s made for those lubrication
activities nccuring more often then every twn weeks. The
lubrication plan is based on the one hand on the
lubrication cards and on the other hand on the planning o+
preventive maintenance. The lubrication activities with a
frequency exceeding one month, are planned so that they




coincide with those of preventive maintenance, hence
included in the preventive maintenance plan.

Lubrication activities which take place during daily
production work, are carried out by the machine operators.

Those maintenance activities which require expertise
and clos=2 monitoring are carried out and/or supervised by a
fully qualified technician. A standard Jiob specification
for such a technician is as follows:

JOB SFECIFICATION

TITLE : Machine maintenance technician.
EDUCATION : Technical school certificate in mechanics.
EXPERIENCE : Some experience in marchine maintenance and

repair is desirable.

DUTIES : Under the direct supervision of the factory
manager; he will be responsible for the
preventive and repair maintenance of the
whole machinery and equipment. Duties include:
1. Preparation and updating of machine

maintenance cards.

2. Setting up of machine files.

3. Determination of spare parts needs and

_ their specifications.

4. Determination of lubricants and grease
types required.

S. Preparation of machine lubrication charts.

6. Preparation of a preventive maintenance
programme ard undertaking of preventive
maintenance operations including
lubrication, testing and inspection.

7. Undertaking of breakdown and repair
maintenance when necessary.

8. Rehabilitation of the run—-down machinery
and equipment by replacement of parts,
assemblies and subassemblies.

9. Monitoring of equipment during operation.

10. Drafting of technical specifications for
work to be sub—-contracted.

11. Technical inspection of spare parts upon
their receipt.




Drawing 2 : Machine Maintenance and Lubrication Plan

MACHINE MAINTENANCE AND LUBRICATION PLAN
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Table [: .Lubricants and their specifications.

(General Purpose
Oil)

Lubricant Code Lubricant Equivalent Lubricant Grades Lubricant Description & Lubricant to be
& Symbol type Properties for 1
A o1l ‘1. 'Shell Tellus Oil 15 1. A good quality mimmra¥oil | 1. Mall & roller
4. Mobil Velocite Oll 6 2. Viscosity : ' bearings over
3. BP Energol HLP 40 60 - 7088U @100°F 4000 RPM
4. Esso Spinesso 3¢ . 3. Contains oxidation-inhibi- 2. Ofl Mist Lubri-
& . Castrol Hyspin 34 - tors to prevent gum and cation
6. Caltex Spindura AA varnish formation =~ . 3. Cut spray
' ' 4 Air Cylinder
(Spindle Ofl) .
B ol 1. Shell Tellus Oil 33 . 1. A good quality turbine 1. Ball'k roller '3
2. Mohil Vactra Oil Heavy . type mineral ofl bearings under{ ¢
Medium 2. Viscosity : 4000 RPM
3. 'BP Energol HLP 100 290-330 88U @ 100°F 2. Plgin bearings
4.. Essc Toeresso 52 3. Contains okidation inhibi- under 4000
5. Castrol Hyspin 100 tors to prevent gum and | 3. Roller Chains
6. Caltex Regal Oil PC varnish formation. 4. Friction pointe
. . . . ways, slides,
(Lubricating Oil)
C Oil 1.. Shell CarheaOll 31 1.. A straight mineral oil 1. Roller chains
2. Mobil Vactra Ofl (Heavy where Jong periods of 2, Friction points
Medium) coutinued uss is not re- ways, slides, q
3. BP Energol EM 125 quired and an {asxpensive
4. KEeso Coray 50 oll is desired.
S Castrol Magna ED 2. Viscosity : 290 - 3308SU
6. Caltex Aleph Oil @ 100%
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Annex XIV
Company Names 2TZ TCCY PROITSSING L.
Person in Charge: Z. U ANTIND
P.0. Box or Street Address: IDCI 12383, 1> ST
City: 2T Cable Address: ° T (T
Comtry:s GHANA Phone No.s 223119, 223016
Telex No.: 0] £ O
or ]
X Manufasturer Establisghed in Year: 1682
Hmber of Mll Time Beployesss 90
x | Betatler Tedimo-Mamagerial: 5  Workerss 85
Benket®s  x\TrONAL INVISTIENT BaXX
\holesaler SCIAL SEXRITY BANK
X] Exporter Commercial references:
Others (Please specity) Nember ofs

x | Iosal Ghamber of Commeres

x | Trede Asseciatiom

State Wlehg \SSCIIATICN CF GHANA JNDUSR

(mma-mm, licmess, ¢o-cperntian, line snd range

of Produets, ete.)

Cur Zange of products: - Living room furniture; gomraun pressed ceiling

Bedroom furniture;
Dinni.nc roon furniture

‘l'on;uc Zﬁfmm for Pamcninz,,louldings.
Produsts Manufactured are:

cfﬂ.ce Furni ture.

low-prioed Nodiwsyeiesd  [X] mgr-peiens

e . :
BDeliverys 8 weeks Minimmm Ovder:s Cne container
Padkings crates Pulm GIPEX-85, 87

Sipmsmts °rates in container,

Pt  :iTevocable lottsrs of credit through YiTICNAL Cvvmeme~r pivx |

-

9o




Annex XV

LIST OF ADDITIONAL EGQUIPMENT RECOMMENDED FOR
PEE WOOD PROCESSING LIMITED

ITEM DESCRIFTION AND SPECIFICATIONS QUANTITY
1 Dowel milling machine for spiral 1

grooved dowel rods and non-grooved
smooth rods. Dowel diameter: o6-18 mm.
Feed rate: 4-7 m/min.
Dowel cutting and chamferinag machine
for dowels 6—-18 mm diameter.
Jig saw or very narrow bend sawing
machine for cutting shaped parts.
Throat depth: S00 mm.
4 Multi-spindle dowel hole boring-machine 1
with swiveling universal head. Number
of spindles: 25, Distance between
spindles: 32 mm.
S Double circular cross cutting saw for 1
sizing and squaring up. Max. working
width: 2,500 mm. Diameter of main saw
blades: 300 mm.
6 Bench type msanual edge banding machine 1
for curved, round and straight edges
with hot melt glue pot and top and
bottom trimming units.

3]

“
r

7 Veneer pack edge shearing guillotine. 1
Cutting length: 2,500 mm.

8 lig-zag veneer splicer. Working 1
width: 900 ma.

9 Glue spreading roller for frames and 1

panels. Coating width: 1,000 mm. (For
two side glue application).
10 Horizontal parel cutting saw. Beam type. 1
Cutting length: 3,200 mm. Cutting
width: 2,100 mm. Maximum cutting
heights 115 mm.
11 Wide belt sanding machine for surface 1
and thickness sanding. Working
width: 1,000 mm. Max. working height:
170 sm. Minimum working height: Veneer

thickness.

12 Conventional type timber drying kiln. 1
Capacity: 25-30 cubic meters / charge.

13 Fneumatic carcass assembly press for panel 1

furniture. Size: Width X Height X Length,
SO0 mm X 2,300 mm X 2,300 mm.
14 FPneumatic assembly press for chairs. 1
15 FPVAC glue application pump. 2
Capacity: S kga Complete with glue
pistol, hose and nozzles.
16 Horizontal grinder for butt welded band 1
saw bl ades.
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Manual cloth punching press for
upholstery buttons.

Manual upholstery button covering press.
Pne.matic stapler for fixing upholstery
fabrics on to frames.

Toggle ciamps for use on jigs.

10 pcs. for up to 1S mm. clamping height.
10 pcs. for up to 22 mm. clamping height.
19 pcs. tor up to 31 mm. ciamping height.
Complete dust extraction unit.

Compressed air purifying, oiling and
pressure regulating (Trio) units.

Water traps for the compressed air system.
Lacquer spraying booth of water-wash type.
Height: 1,950 mm. Width: 2,500 mm.

Set of quality control equipment.

(See Annex X ).

[

[V

(2]
<
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COSTING AND PRICING

A. IDENTIFICATION OF COST ELEMENTS:

In furniture and joinery manufacturing various cost elements
are involved. Depending on their nature, they fall im one
of the following cost groups:

1. Direct materials
2. Direct Labour
3. Overheads
4. Transport
The most common ccst elements in each cost group are given

below:

1. Direct material costs:

These are the costs of materials that can be physically
identified on the product and are directly used in the manufac-

ture of the product. For example:

. Timber Stains
Plywood Hinges
Particle board Handies
Fibreboard Locks
Veneer Draver slides
Laminates Screws
Glue Nails
Lacquer Upholstery fabrics
Varnishes Leather (including synthetic)
Thinners Foams
Fillers Purchased parts
Webs Packaging materials
Springs Threeds and strings
Upholstery nails Other direct materials.

and staples

2. Direct labour costs:

These are the costs of labour directly used in the actual
manufacture of the product, For example:

Machine operators
Machining and other production helpers.




Overhead costs:

Hand sanders

Spraymen

Hand polishers
Assemblers

Fabric cutters

Sewing machine operators
Upholsterers

Packers

There are cost elements which are not directly attributable
to any particular product but are shared with all products
manufactured. Examples are as follows:

Indirect materials such as: ~

Indirect labour

Cutting tools, bits and knives
Sanding paper

Veneer tapes

Needles for sewing

Cutting blades

Maintenance supplies

Hafer

Steam

Electric power

Fuel oil.

such as:

Plant supervision

Engineering and technicalporsi.onnal
Quality control

Prototype making

Research and development
Maintenance services

Tool sharpening services
Storage room services

Timber yard services

Work area cleaning

Warehouss and showroom ssrvices
Security services

Materials handling.
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Other indirect costs such as:
Administrative
Sales and marketing
Depreciation of plant and machinery
Depreciation of buildings
Interests on loans
Rent
Licence and royalty fees
Property taxes
Amortization of jigs
Amortization of special tocls and equipment.

4, Transport costs:

These are the costs incurring from the delivery of products
to the customers and/or distributors. TFor example:

Freighc costs

Cortainer fees.

Handling expenses
B. PRICING: )

There are various methods used for pricing of products
in the furniture industry. The widely used method among

the small to wedivm size manufacturers is the "full-cost"
pricing. The main reason for its popularicty is its simplicicy.

The "full-cost” pricing method is based on the following:
1 - The estimation of actual quantity of direct materials
and subsequent calculation of their costs.

2 - The estimation of the actual amount of direcc
labour hours and subsequent calculation of their
costs.

3 = The computation of overheds as a direct proportion
of either 1 or 2 above (m?,m>® or man hours).

In light of the above, the product pricing is
done as follows: '
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Direct material costs
(+) Direct labour costs
(+) Overhead costs.

.Total: Factory costs

Factory costs
(+) Transport costs
(+) Profit

Total: Selling Price

The use of a standard form for the recording of each
cost component for each job is recomended. An example
of such a form is shown in Drawing 1.




Drawing 1: <cb Cecet 2ncerd
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COMPANY PROFILE

Compeny Nemes  Motki*s Ghara Lid.

Person in Charges B. . C. ILaw=on

P.0. Box or Street Address: 2222, Tema,

CGlty: Temq Cable Address: Tovstiry, Tena
Comtrys GHANA Phone No.s (0221 - 4738 Tarq

Telex No.g 3C29 27U 3% MCTXTTS

or ]
X| Mmufacturer Established in Year: 1076
Fumber of Mull Time Baployewes 27
x| Betailer Teclmo-Mansgerials 2 Workerss 25
. Bankerss GShana Commercial Bank,
Tndugtréal Area, Tema.
holesaler
x| Exporter Commercial rofor._ucu:
Others (Plesse specity) Nember ofs

Iocal Chamber of Cosmerce

X | Trade Associatiom

State Whichg . Shana Purniture
chs Produzers issoctation

(Special imformation regarding services, licences, co-operation, line and range
of Products, eto.)

Yooder Zducattoral Toys & Playthings, Housekbold irticles:-
Pagtry & Jalad Boards, “lush % Panel Doors, ¥Erock-icwn furnfture etc

Products Manufactured are:

lowpriosd  [x] Medtum-priced Hgh-priced

e .
Deliverys 6 - S waselkg Minteus Orders U3 #5,CCO
Packings " cartcns at cost Pedps 77X '87
Sipsmts *n ccntainers

Psmarts 17

.
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LIST OF ADDITIONAL EGUIFMENT RECOMMENDED FOR
MOTKITS (GHANA) LIMITED

ITEM DESCRIPTION AND SFECIFICATIONS OUANTITY
1 Automatic copy turning lathe with 1
hopper, hydraulic copying. sanding
and cut—off units suitable for small
length pleces. Max. turning length:
800 mm. Max. turning diameter: 180 mm.
Spindie RPM.:1,640, 2,630, 3,280,
5,260,
2 Automatic rod milling machine to make 1
round and smooth faced wooden rads.
Diameter range of rods: 8-65 mm.

3 Dowel cutting and chamfering machine 1
for dowels of 8-65 mm diameter.

4 Round rod sanding machine. Maximum 1
diameter: 80 mm.

S Multi-blade panel dividing saw with 1
roll infeed and outfeed. Maximum
cutting width: 1300 mm.

6 Double cross cutting saw with scoring 1
saw units. Max. cutting width: 1,500 mm.

7 Automatic staining and lacquer spraying 1

machine with steel mesh belt feeding
unit for small size flat pieces.
Wzrking width: 1,000 mm.
8 Hot air drying tunnel to be connected 1
to staining machine above. Working
width: 1,000 mm. Working height:

S00 mm. (%)

9 Staining machine with dipping tank for 1
small toy parts. Working width: 1,900 mm.

10 Oscillating hot air drier with steel 1

mesh feeding belt to be combined with
the staining machine above. Working
width: 1,000 mm. Working height: 300 mm.
(%)
11 Lacquer spraying booth of water-wash 1
type. Height X Width of spraying area:
1,990 mm X 2,500 mm.

12 Hot air drying tunnel with overhead 1
conveyor for small anc assembled items. (X)
13 PVAc glue application pump. 2

Capacity: S kg, Complete with glue
pistol, hose and nozzles.

14 Set of quality control equipment. 1
(See Annex X ).

(%): Further technical specifications to be determined
after consultation with suppliers of coating materials.
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Annex IIX

SHARPENING ROOM LAYOUT
SUGGRESTED FOR MOTKITS (GHANA) LIMITED

&

9

WORK BENCH

BNTRI;CE

LEGEND

I: Welding and shearing macnine for band saw blades.

2:

~N O\ & u
% e es es  es e

O ™
(1}

Grinding and dressing macinine for hani tools.
Sharpening macnine for TCT circular saw blades.
Sharpening and swaging machine for band saw blades,
Sharpening machine for planer knives.

Grinding machine for profile knives.

Universal tool grinding machine.

Lap grinding machine for butt-welded band saw blades.
Circular saw blade storage.
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COMPANY PROPILE

Coupany Keme:’ ' AZUASA LTMITSD
Person in Charge: MR3. H.f. 4DUSEI-EIZ33OEIN, MIFASIIT DIR07CH

P.0. Box or Street Addrees: T.C. 3CX 5784+
City: ACCEA Cable Address; “EUATCYS 00T
Comtry: GHANA Phone No.s 777845

Telex No.s c¢/0 2173 AIZZL 7=

TIPE OF BUSINESS:
z | Menufacturer Esta:lished in Years 1973
Fmber of Pull Time Bmployewss 96
x| HRetailer Techno-Managerials & Vorkerss 92
Bankers:
BARCLAYS 3AMK
Wholesaler GHAIA COMMZRIIAL 3ANK

SCCIAL S=ZCTRITY 3ARK

JUES GALT & CO.
o Exporter Commercial references: CETADLE,
Ca=3IIRE, U.K.

x | Others (Please specify) Heuber °"'

CCNTRACT PIRIITURS .
local Chamler of Commeroce

‘x| Trade Association

%m}l:SECCIATIOH CF GALIA
lg(ﬁ!&u...-._-. U RUTACT RTINS’ ASSCCIAT

(Spectal informatim regarding services, liocences, co-operation, line and renge
of Products, etec.)

Services, Licences, Jo-operation: NIL.

Line % Range of “roducts: WCCD= TOYS, TDUCATICNAL =CUIPM=NT,
3CHCOL FURNITURZ, OUTDCOR FLAY
ZTUTPME T, FURNITURT, 3AWIT AN
STRFACED LUM3ZR, RCCP TRT3I3ES.

Products Manufactured are:

[3 Low-priced Medium-priced Hgh-priced
m , - e To. L /c
Deliverys 6 "ZEXK3 FROM RTCEIFT)fffiuum Orders 1-20PT. CONTAINZR
Packings  C.RTONS Peirs SPIZLUARTIME3SSZ, NURIMBERG
Sdmemts  CCNTATNER GIYEX, ACCRA '

INDUTECH, ASCRA

Paynen ts IRREVCCASLE L/C
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Annex XXI

LIST OF ADDITIONAL EQUIPMENT RECOMMENDED FOR

AKUABA LIMITED

DESCRIPTION AND SFPECIFICATIONS

Bench type manual edge banding
machin2 for curved, round and straight
edges with hot melt glue pot, glue
application roller and top and bottom
trimming units,

Horizontal panel cutting saw of beam
type. Cutting length: 3,200 mm.
Cutting width: 2,100 mm. Maximum
cutting height: 115 me.

Round rod sanding machine. Maximum
diameter: 80 mm.

Pneumatic drum sander for cthaped solid
wood parts. Spindle RPM.: ,100 and
1,500. Motor power: 2 HF.

Wide belt sanding machine for surface
and thickness sanding. Working

width: 1,000 mm. Maximum working
height: 170 mm. Minimum working
height: Veneer thickness.

Vertical multiple boring machine with
each head movable in any direction on
a mould. No. of boring heads: 10,
Embossing press for marking of small

.wooden articles. Plate size: 30 mm X

50 mm.
Conventional type timber crying kiln.
Capacity: 25-30 cubic meters / charge.

Manually operated hydraulic frame press.

Clamping size: 1,000 mm X 2,300 mm.

Pneumatic assembly press for drawers etc.

PVAc glue application pump.

Capacity: S5 kg, Complete with glue pistol,

hose and nozzles.
Set of quality control equipment.
(See Annex X ).

GUANTITY
1

NN




- 108 - Annex XXII
COMPANY PROFILE

Company Name: MODERN FURNITURE LIMITED
Persua in Charges TIMOTHY ADJETEY

P.0. ox or Street Address: P. 0. BOX 6093

Citys ACCRA Cable Address: MODFUR
Comtry: GlUANA Phone Wo.s 227900
Telex No.:

TYPE OF HUSIUESS:

x| Hanufacturer Established in Year: 1960
Number of Pull Time Beployews: 61
Rotailor Techno-lianagerial: 8 Workerss 53
Bunkors:
\holesaler BARCLAYS BANK LIMITED
BANK OF CREDIT AND COMMERCE
" Baorter Coamercial references:
ASSOCIATION

Iocal Chamber of Commerce

‘X | Trade Association

shh md‘ .c' y. P. A.

(Special inforsation regarding services, licences, co-operation, line snd range
of Products, ete.)

Product range include:
Chair components and parts.

Products Manufactured are:

X | low-prioced m Medium-priced High-priced
Deliverys 4~-6 WEEKS Minimm Order: AS CUSTOMER REQUIRES
Packings CONTAINERS Pairs EUROPE FAIRS
~ Shipsents 7.0.B.

Paymmts L/C




“
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LIST OF ADDITIONAL EGQUIFPMENT RECOMMENDED FOR
MODERN FURNITURE LIMITED

DESCRIPTION AND SPECIFICATIONS

Dowel milling machine for spiral

grooved and non-grooved smooth rods.
Dowel diameter: &4—-18 mm. Feed rate:

4-7 m / min.

Dowel cutting and chamfering machine

Tfor dowels 6-18 mm diameter.

PVAc glue application pump. Capacity:

S kgz Complete with glue pistol, hose
and nozzles.

Lacquer spraying booth of water-wash
type. Height X Width: 1,950 ma X

2,300 mm.

Round end tenoning machine. Tenon

length: 4-100 mm. Tenon thickness:

4-30 mm. Tenon depth: 10-90 mm.

Toggle clamps for use on jigs.

16 pcs. for up to 15 mm. clamping height.
10 pcs. for up to 22 mm. clamping height.
10 pcs. for ugp to 31 mm. clamping height.
Complete dust extraction unit

Compressed air puryfying, oiling and
pressure regulating (Trio) units.

Water traps for the compressed air system.
Pneumatic assembly press for chairs.
Manually operated hydraulic frame press.
Clamping size: 1,000 mm X 2,300 mm.

Set of quality control equipment.

{See Annex X ).

GQUANTITY

1

NHWHAY O~

-
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CONPANY PROPILE

Campany Beme: ASEANTT FURSTTURE COMPANY LIMITED
Person in Charges /B AK. DAMDGE
P.0. Box or Street Address: BOX 1570, RING RCAD »EST IXDUSTRIAL ARE4, ACTRA
Cltys ACCRA Cable Address: FURKITURE
Comtrys GHANA Phone No.: 228522 & 227016
Telex No.s 3087 BTH3 GH OR 2289 :EXPORT 3E

IIFE OF DUSINESS:
z] Wesufecterer Established in Year: 1960
Fmber of Mall Time Baployeve: I36
E] Retatler Teckno-Managerials g torkerssI 28

Benkery: GHANA COMTERCIAL BANK
' SATIOMAL INVESTMENT BANK
E tholesaler

Commercial referemocsaz:Available in
Exporter (POTENTIAL ,
( ) Ghana.

Others (Flease speocify) Hember ofs

Iocal Chamber of Commerce

Y | Trade Associatiam
State Whichs .G.P.P.A.

(Special information regarding services, licances, co-operation, line and range
of Products, eto.) pryTG FURNITURE

Products Manufastured are:

low-priced m Medium-priced High-priced
Jas: .

Deliverys Minimm Order:

Packings hirGGIPEX-85,87

Shipmen ts

Panen ts LEITIRS OF CREDI?
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Annex XXV

LIST OF ADDITIONAL EQUIPMENT RECOMMENDED FOR

ASHANTI FURNITURE COMPANY LIMITED

DESCRIFTION AND SPECIFICATIONS

Bench type edge banding machine for
curved, round and straight edqges with
hot melt glue pot, glue application
roller ard top and bottom trimming
units.

Fneumatic drum sander for shaped solid
wood parts. Spindle RPM.: 1,100 and
1,500. Motor power: 2 HP.

Automatic narrow band saw blade
sharpener and swager. Blade width:
10-60 mm.

Horizontal lap grinding machine for
butt-welded narrow band saw bl ades.
Semi automatic copy turning lathe.
Max. turning length: 1,200 mm.

Max. turning diameter: 180 mm. Spindle
speeds: 1,640, 2,630, 3,280, 5,260 RPM.
Manually operated hydraulic frame
press. Clamping size: 1,000 mm X
2,300 mm. '

Pneumatic assembly press for settees.
Pneumatic assembly press for chairs.
Water-wash type lacquer spraying booth.
Height X Width of spraying area:

1,950 am X 2,500 mm.

Wide belt sanding machine for surface
and thickness sanding. Working

width: 1,000 mm. Maximum working
height: 170 mm. Minimum working
height: Veneer thickness.

Dust extraction system. (Complete).
Set of quality control equipment.

(See Annex X ).

PVAc glue application pump.

Capacity: S kgs Complete with glue
pistol, hose and nozzles.

QUANTITY
1

= N -
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Annex XXVI

LIST OF ADDITIONAL EQUIFMENT RECOMMENDED FOR
KOFASTE FURNITURE AND TRADE COMFANY LIMITED

ITEM DESCRIPTION AND SPECIFICATIONS GUANTITY
1 Conventional type timber dryinag kiln. i
Capacity: 25-30 cubic meters / charge.
2 Radial—arm cross cutting saw. Maximnum 1

cutting width: &30 mm , Maximum cutting
thickness: 120 mm.
R Band saw machine. Fulley diameter: 300 mm. 1
4 Circular rip sawing machine. Maximum i
saw blade diameter: 400 mm. Mcotor
power: 4 HP.
S (X)) Four—-side moulding machine. Number of 1
heads: 6. Working width X thickness:
230 mm X 140 mm. RPM of spindles: 6,000,

é Surface planer. Working widths: 500 mm. 1

7 Thickness planer. Working width: 500 mm. 1

8 (%) Spindle moulding machine. Table size: 1
650 mm X 700 mm. Motor power: S5 HP.

9 (%) Double circular cross cutting saw with 1
scribing saw units for sizing and squaring
up. Maximum working width: 2,500 mm.
Diameter of main saw blades: 300 mm.

10 Overhead routing machine with floating
head and inclinable work table.

11 Chain mortising machine. 1

12 Horizontal boring and mortising machine. 1

13 Narrow belt sanding machine. 1

14 Edge sanding machine with oscillating 1
narrow sanding belt and roll.

15 (¥) Calibrating and sanding machine with 1
overhead sanding belt. Maximum working
width: 300 mm.

16 Fneumatic drum sander for shaped solid 1
wood parts.

17 (x) Lacquer spraying booth of water-wash type. 1
Heights: 1,950 mm. Width: 2,500 mm.

18 Wooden assembly benches. 4

19 Manually operated hydraulic frame press. 1
Size: 1,000 mm X 2,300 mm.,

20 Dowel milling machine for spiral grooved 1
dowel rods. Dowel diameter: 6—18 mm.

21 Dowel cutting and chamfering machine for 1
dowel 6-18 mm diameter.

22 Double end tenonig machine with sizing 1
saw and milling units. Maximum working
width: 2,500 mm.

23 Automatic band saw blade sha 7ening and 1
swaging machine.

24 Band saw blade butt-welding machine with i

shearing attachment.




Lap grinding machine for butt-welced
band saw blades.

brinding machine tor TCT cirsular saw
blades. Maximum saw diameter: 400 mm.
Planer knife sharpening machine.

Manual grinding attachment for mortising
chains.

Universal grinding machine for cutter
blocks, cutter knives, boring bits etc.

(X): Will be purchased during secona stage of 1nvestment.




PROJECT CONCEPT

Title:

Assistance to export oriented furniture manufacturers.

Duration:

24 Months.

Scheduled Start:

vital for
capacity,
repayment
furniture

As soon as possible.

Counterpart Agency:

6Ghana Furniture Producers Association
Immediate Objectives:

(GFPA) .

To train technical and production staff of selected

furniture manufacturers having potential for export in the
immediate future.
Background:

In recent years the Ghanaian furniture industry

installed modern machinery to produce furniture and
furniture components for export.
small to consume all the furniture manufactured. The export
of high v-~lue added furniture and furniture components is
the utilization of allready installed production
relieve the existing foreign currency shortages,
of foreign loans and survival of the young
industry. The main advantage enjoyed by the
Ghanaian furniture manufacturers over their competitors in
Europe are availability of cheap and abundant good quality
wood, cheap labour and proximity to the ECOWAS markets in
the region.

7. Outputs:

The domestic market is too

The outputs of the project will be 45 technical and

-Machine woodworking,
-Jig making,
-Tool maintenance,

~Machine woodworking expert.
(3 Weeks X S Factories)

-Jig making expert.

~-Tool maintenance expert.
-Sundries and reporting costs.

TOTAL

production staff trained in the following fields:

(15 National in each field will be trained on-the-job by
the international experts).

8. UNDP/UNIDO Inputs:

$ U.S.:40,000

$ U.S5.:40.000
$ U.S.:40,000
$ U.S.: 2.500

$U.S.:122.500
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Arnnex XXVIII

LIST OF POSSIBLE TOPICS FOR A TWO-WEEK FACTORY
AND PRODUCTION MANAGEMENT / PRODUCTION PLANNING
AND CONTROL SEMINAR

~Principles of ooerating public and private enterprises
in Ghana.

—Non—-technical aspects affecting productivity.

~Considerations for planning in the furniture and joinery
industries.

-Characteristics of marketing furniture.

—Buality control of furniture in production.

—-Machine and tool maintenance.

—Design problems in furniture production.

—Raw material appraisal for wood processing industries in
6hana.

-Methodology for feasibility studies in the woodwor king
sectors.

-Froduction pianning in furniture factories.

—Evaluation of technological options in the production of
furniture and joinery.

~Packaging of furniture for export.

-Transfer of technology in furniture industry.

—Classification of woodworking machinery by degree of
sophisticdtion

—Selection of appropriate technology and equipment for
furniture and joinery industries,

—Techno—-economic criteria for the production of doors and
windows.

-Techno—economic criteria for the production of solid wood
furniture.

-Organization of production control in furniture, door and
window production.

-Materials planning and control.

-Stock control.

-Quality control of inputs and finished products.

-Marketing of furniture and problems of export trade.

-Low cost automation.

-Production economics.

-Plant layout.

-Value analysis.

-Technical product design.

-Properties and uses of adhesives in furniture and Jjoinery
industries.




1.

3.

Annex XXIX

ADDRESSES OF INSTITUTIDNS TiACHING MUDERN
FURNITURE MANUFACTURING AND WOODWORKING
IN ENGLISH

School of Art and Design, Furniture and Timber,
Buckinghamshire College ot Higher Eilucation,
GQueen Alexandra Road,

High Wycombe, Bucks.,

u. K.

Furniture Manufacturing and Management Department,
North Carolina State University, =

Box: 7906,

Raleigh, N. C. 27693-7906,

U. S. A.

l.ondon College of Furniture,
41, Commercial Road,

London, E. 1,

U. K.
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Annex XXX

PROJECT CONCEFT

1. Title: |
Assistance to Ghana Furniture Producers Association.
2. Duration:
12 Months.
3. Scheduled Start:
As socon as possible.
3. Immediate Objjectives:
To strengthen the GFFPA enabling it to provide
specialised technical and trade information to its members.
S. Outputs:
- The output of the project will be a fully functioning
documentation unit within GFPA. This unit will maintain a
specialized library of related books, reports, journals,
directories, standards, manufacturers® and suppliers*
catalogues as well as films, slides and other audio—visual
material.
The unit will publish on a regular basis the following
specialized information builletins:
(1) A monthly technical bulletin on new processes,
products, materials, machinery, designs, furniture
standards and other related topics.
(2) A monthly trade bulletin on export markets, regulations
and formalities, export enquiries, prices, fairs etc.
(3) A monthly current awareness bulletin on publications
received and their contents.
(4) On an ad-hoc basis, specialized technical manuals and
reports on various aspects of the furniture industry.

6. ITC/UNIDO Inputs:

Cost (% U.S.)

-Technical documentation expert. (2m/m) 20,000
(Split mission, 2 + 6 weeks)

-Furniture marketing expert. {(2m/m) 20,000
(Specialized in international trade)

=Training. 15.000

(Fellowship for a national expert

up to 3 months),
-Technical documentation. 3.000
-Equipment. 7.500
(For typing, duplicating, copying

stapling).
-Sundries and reporting costs. 2.500

TOTAL : 4m/m. 70,000
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Annex XXXI

PROJECT CONCEPT

1. Title:
Development of a solar timber drying kiln.
2. Duration: .
Eight months.
3. Scheduled Start:
As soon as possible.
4, Counterpart ency:

Ghana Furniture Producers Association (GFPA).
S. Immediate Objectives:

To design and develop a solar timber drying kiln
suitable for local conditions in Ghana.
6. Outputs:

(a) Set of designs, technical and economic parameters,
detailed material cost estimates, instructions for
construction, operation and maintenance compiled in a
technical repart.

(b) An operating prototype solar timber drying kiln
suited to local conditions and constructed as much as
possible with locally available materials.

(c) A core of national staff from the industry trained
in the techniques of kiln drying of wood with special
emphasis on solar kilns.

7. Inputs: - ]

(a) Government Inputs:

The Government will provide, through the counterpart
agency:

(i) Counterpart staff and secretarial assistance.
(ii) Professional staff such as civil engineers,mechanics,
electricians, carpenters and manual workers as may

be required for the construction and erection of the

kiln structure.

(iii) Trainee kiln operator.
(iv) A site with suitable electric power supply

and suitable foundatiouns and all the locally

available materials required for the kiln.

(v) Local transport.

{vi) Green sawn timber of various species and thicknesses
to ensure the continuous operation of the kiln
during the life of the project.

(b) UNIDO_ Ilnputs:

Cost ($ U. S.)

-Solar timber drying kiln consialtant. 18,000

(Split missions, 3 + 3 + 1 + 1 weeks)
-Non-exp-ndable equipment for solar kiln. 7 4 000

(Those that are not available locally) )
-Sundries and reporting costs. 1,500

Total : 26,500




8. Workplan and Activities:
Phase Weeks

1

M

W

1-2

w

Activities
Travel to Ghana and collection of data
by the expert.
Compilation of interim technical report
by the expert at his office base.
{Time for preparation of the site,
ordering of material is estimated to be
about 4 months).
Erection and commissioning of the kiln
and training of the kiln operator.
Compilation of a solar kiln operator-s
manual. (The kiln will be operated by
the counterpart for at least six months
and data compiled).
Conduction of a seminar for the
technical staff from the furniture
andustry on wood drying and solar kilns
and demonstration of the kiln.
Compilation of this data in the kiln
operators® manual.
Analysis of the results of the operation
of the kiln.




Annex XXXII

PROJECT CONCEFT

1. Title:

Assistance in export marketing of Ghanaian furniture.
2. Duration:

Three months.

3. Scheduled Start:

May 1988.

4, Counterpart Agency:

Ghana Furniture Manufacturers Asscciation in
cooperation with Ghana Export Promotion Council.
S. Immediate Obiectives:

To assist potential Ghanaian furniture exporters
exhibiting in the international components and supplies
fair (SASMIL in Milan, 1988 or INTERZUM in Coloone, 1989)
in introducing and marketing their products and
establishing profitable and long term business relationship
with potential customers. (If the project cannot be
initiated in time for the 1988 fair, it could be held in
May 1989 for the INTERZUM fair in Cologne).

6. Background:

In recent years, the Ghanaian furniture industry has
installed modern maciinery to produce furniture and
furniture components for export.

The domestic market is too small to consume all the
furniture manufactured.

The export of high value added furniture and
components is vital for the utilization of already
installed production capacity, alleviate the existing
foreign currency shortages, repayment of foreign loans and
survival of the young furniture industry.

The main advantages enjoyed by the Ghanaian furniture
manufacturers over their competitors in Europe are
availability of cheap and abundant good quality wood, cheap
labour and proximity to ECOWAS markets in particular.

7. lnputs:

Cost ($ U. S.)

~Export marketing specialist (2Zm/m). 30,000
(Split mission: 2 + 1 + 1 + 2 + 1 weeks).

(See activities below).
-sStudy tour +or 5 particip.nts. S
-Sundries and reporting costs. 2,500
(Including preparation and printing

of company profiles and catalogues).

TOThL: B2,950u
8. Project Workplan and Activities:

Weel Activities

1-3 Travel to Ghana by export marketing




w

6-7

- 17 -

specialist to visit seiected manufactu-
rers to work out a detailed product
catalogue for each potential exporter.
Screening by the expert of all the field
information collected and working out

a detailed itinerary for both the fair
activities and the study tour.

Travel by the expert to the Fair‘*s
location to assist Ghanaian exhibitors
during the exhibition and make contacts
with potential importers and introduce
them to Ghanaian manufacturers and their
products. -

Implementation of the study tour.
Screening by the expert of all the
contacts made and data collected,
prepare final report and present
findings and recommendations at UNIDO/
ITC headquarters.
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Annex XXXIII

LIST OF POSSIEBLE TOPICS FOR A I TO 4-WEEKS
FURNITURE DESIGN SEMINAR (X)

-History of furniture, development ot styles and relation-—
ship of style to daily life.

-Properties and uses of solid wood.

-Properties and uses of wood—-based panels.

-Wood drying.

-Machining of solid wood and wood-based panels.

—Hardware fittings for knock-down construction.

~Furniture construction methods.

~Properties and uses of surface finishes.

-Surface finishing techniques.

~-Properties and uses of plastic foams.

—Properties and uses of leathers.

—Properties and uses of textiles.

-Upholstery techniques.

—-Properties and uses of metal components.

—Properties and uses of plastic shells.

~Rattan as raw material; frames, seats and production
techniques

—Ergonomics.

-Dimensioning.

—-Aspects of quality control.

-Testing of furniture and furniture standards.

-Marketing considerations.

-Product development.

-Value analysis.

-Sketches and production drawings.

—Prototype reguirements.

-Relation of designers with industry.

-Training of industrial designers.

(%): At appropriate times during the seminar, assignment
work and factory visits will also be undertaken. These
should represert about 1/4 to 1/3 of tha total time.
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