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EXPLANATORY NOTES 

1. The rate of exchange of the Gnanaian Cedi tc tne United 
States Dollar in Mav 1987 was: U. S. $ l.1)(1 = Cedi 
159.00. 

2. The following abrev1at1ons are used 1n this document: 
ECOWAS: Econ·~m1c Commun'i. tv of Wes1: African States. 
GATT ~ General .~greeme:it on T?.riffs and fr.~de. 

GEPC : 
Gf--PA : 
H?S 
fTC . . 
MDPI : 

NIB : 
PVA-.: . . 
TCT . . 
UF . . 
UNCTAD: 

Gh.:tna t::;:p;:wt Promotion Council. 
Ghana Furniture Producers Rssoc1at1on. 
High Speed Steel. 
International Trade Centre. 
Management Development and Productivity 
Institute. 
National Investment Bank. 
Polyvinyle Acetate \Glue>. 
Tungsten Carbide Tipped <Cutters). 
Urea Formaldehyde <Glue>. 
United Nations Conference on Trade and 
Development. 

UNDP : United Nations Development Programme. 
UNIDO 1 United Nations Industrial Development 

Organization. 

• 

, 

'II 



• 

.. 

• 

• 

- l.l.l. -

ABSTRACT 

Fc'lowing a period of slow-down in its development in the 
1970's, the Gtianaian furniture industry is undergoing a 
period of rehabilitation and expansion since 1984. 

During an advis~ry mission from 11 May to 3 August 
1987, a UNIDO advisor on Production Management in Furniture 
and Wood-based Products visited nine furniture factories 
and assisted I advised them on how to overcome their 
e>:isting shortcomings and improve their factory premises, 
production equipment, dust extraction eQuipment, compressed 
air equipment, tool maintenance equipment, lacquer spray 
equipment, timber drying kilns, factory layout, production 
methods and technology, personnel, production planning and 
control, quality 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 ca.plement 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 •achine 
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 
ma.nagerial local staff should be catered for • 
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INTRODUCTION • 

Traditionaily, wood and wood products are maJor 
foreign currency earners in Ghana. However, the share of 
the furniture manufacturing sector in the timber related 
e~·:port revenues is at present verv :;mall. The statistical 
data compiled by the GEPC indicates that the total exports 
in 1986 of finishe•j .:snd semi-finished furniture was only 
u. s. $ 967.677. 

The Government's economic recoverv 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 valu~ 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 •arket. Designs are copied mainly from European 
catalog~es or from competitors• products. Each item is •ore 
or less custom built to the customer's specifications and 
taste at a quality level acceptable locally. 

Many techno-managerial aspects are needed to produce 
in series Ca 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, 
paclc'aging etc. 

In a comprehensive technical co-operation 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 covers the findings and recommendations of 
an advisory mission to selected furniture manufactur~rs 
wi.th export potential, from 11 May to 3 August 1987.! 
undertaken by Sinan Cin~r, the UNIDO /Jviser on Production 
Ma~agement in Furniture and Wood 8asec Products. The 
adviser's job description is given in Annex I. 

The adviser visited GEPC, GFPA and 9 selected 
furniture producers and met with the appropriate officials, 
managers and supervisors. The adviser"s work programme is 
given in Annex I I. The 11 st of p•rsor • .a met is gi v•n in 
Annex III. The meeting with Nl8, although contained in the 
~dvisor(s terms of reference, did not take place due to 
reasons beyond his control. 
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In co-operation with the GFPA and the MDPI, the 
advisor organised two two-day seminars on production 
management, one in Accra and the other in Kumasi. The 
programme of the seminars is given in Anne>: IV. 

Upon completion of his mission~ the advisor presented 
his findings and recommendations to the Government,UNDP, 
GFP~ and bEPC officials at their respective headquarters in 
Accra. 

.. 

• 
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I.FINDINGS 

A. General 

Factory Premises: 
The maJority of f~ctories visited were oriqinallv 

small carpentry and joinery workshops. Those companies 
which are still using their original site after e~pansion 
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 tn the production areas are 
universally neglected. 

Production Equipment: 
The production equipment is a mixture of old and new, 

with beth standard and specialized machinery. Most of the 
existing equipment is of Italian, German or British origin. 
Sotne 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 is 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 involved 
exists. 

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

4. Partial advice from the mach~ne 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, ~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 pip9s. 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 
neqlected. 

Awareness of the necessity o~ kiln drying of timber is 
high among the management. Th• firms visited either had a 
kiln or were in the proc••• of purchasing one. Two of the 
comp&ni•• had vacuum dryers and both were very pleased with 
them b•cause of the relatively short drying times obtained. 
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Range of Cutting Tool~: 
There is a general lack of appreciation of the 

importance of good quality and appropriate type of cutting 
tools on the quality of the final product. There is also a 
lack of technical know how necessary for the chasing of the 
right type of tool. The use of HSS circular saw hlades in 
cross cutting and ripping of abrasive t~opical Ghanaian 
timber species and in sizing of plywood and particleboard 
is wide-spread. Generallv,a mixture of HSS and TCT cutting 
tools are used. 

Factory Layout: 
The factories visited had either one or both of the 

following two layout problems: 
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 ur 
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. 30c• to oOcm : Can be used for certain parts of 
chairs and coffee, side, and nesting tables and stools. 

2. bOcm 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. lOOcm to 150cm : 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 th• machining operation. 

• 
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Wood-based Panels: The principal wood-based panel 
•aterial 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, 6, 9, 12, 15, 
18, 22 and 25mm. Its quality is relatively very low. The 
manufacturing faults sue~ 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 its use in furniture is very limited. 
The quality has to be improved and the confidence of the 
manufacturers 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 ver.eers ar ~ 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 t~e 
extensive use of plywood. 

Lacquers and Varnishes: All of the furniture 
~anufaclarers 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. 

Adhesivas: 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. T~e 
PVAc adhesive is also manufactured locally though the 
furniture manufacturers claim that the quality is very low. 

Hardware and Fittinass 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 hav• been 
importing hardware and fittings for their own use. However 
it is a lengthy procedure. In view of thi•,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. 
Polyurethane foam is the only upholstery material produced 
in Ghana. 
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Packaging Materials: Packaging materials such as 
corrugated paper board, single wall cardboard, polythene 
film and expanded polystyrene are manufQctured locally. No 
packaging is used for the locally-sold furniture. For the 
exported items cardboard boxes, imported shrink foil, 
polythene film and wooden crates are used in combination 
with containers. 

Management: 
Almost all of the factories visited are managed by 

the owners who have starteo their businesses as 5mall 
workshops. Having no experience in performing such vital 
functions as busine~s planning (financial and operational) 
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 ccaaponents from 
past production runs, general attitude to take things easy, 
delays in meeting deadlines, aimle~s 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 char.ge 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 performanc~ 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 •i~ture of artisans with some carpentry and joinery 

skills and plain workers I 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 thicknessing 
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 

• 

• 
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it can be predicted that the useful life of these new 
machines wi:l be short. 

Production Planning and Control: 
There is a general misunderstanding of the whole 

procedure of production planning and controi and what is 
involved in it. In most cases, such expressions as 
production p:;..:inning, production control, process control 
and order processing are used interchangeably. The majority 
of factories visited see these as a procedure for 
processing orders. Hence. there is no yearly or monthly 
produ~t1on plann~ng or1gi~~ting from a sales plan. When an 
order is received, it is <:!ither entered 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 
anv kind of technical or working drawings in production. 
Instead, an artist•s impression is 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 tt .; 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 fro• 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 thro1-1ghout 
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 quality awareness is created among 
the end users. Loe.al quality standards wi 11 affect 
adversely the quality of export products and hence the 
ability to export. 

Costing and Pricing: 
The extent of th~ Ghanaian furniture indus~ry•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. 

Currentl~ an unskilled production worker earns 3bout 
5,000 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 i~ 
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achieving a competitive price if productivity is even 
l~wer. On the other hand, timber prices vary between Cedis 
36,000 and 71,000 per c:ubic 1Aeters as shown in the 
following table: 

Cost of Some Species in Accra, in May 1987 

Species 
Afromosia and Shedua 
Redwood species such 
Danta, Makore, 
Sapele, Utile, and 
Odum 
Mansonia and African 
Walnut 
Emery, Ofram, Wawa 

as 

Price per cubic m 
Cedi 71,500 

.. 62 ,S.00 

" 50,000 
" 46,500 

.. 36,000 

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

The information obtained 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 below: 

Cost Groups 
Direct materials 
Direct labour 
Overheads 
Transport 

'Y. of Total Cost 
40-65 
25-30. 

7-30 
1-5 

Production Methods and Technoloav: 
Almost universally, the local customers bring their own 

designs. Therefore, the ~reduction of local orders is done 
on a one-off basis. One or two companies 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 hydraulic copy turning lathes 
and automatic rotary shapers. 

Jointing of solid wood parts is by mortise and tenon, 
dovetail or corner locking. All the joints are nailed after 
g1uing alledgedly "for holding tne parts together during 
setting of the glue and for additional 'trength in use". 
However, instead of this practice, quick setting PVAc 
adhesives modified for tropical climates could be used. 
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Materials Handling: 
The handling of timber in the timoer yard is mainly by 

hand. Only one factory among the ones visited had a 
side-loading fork-lift, and another one had ~1eds for air 
drying. The use of stickers in the timber st~t...ks was 
usually omitted. This slows down the natural air drving of 
timber and causes discoloration. 

There are more than good examples in the production 
halls. Planed and moulded workpieces are put <sometimes 
thrown; on t~e con~rete +loor in a disorganized and 
r.:~reless "fay. 

Such damages as s~rface sinking and corner breakages 
are difficult to remove after 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 ti•ely 
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 .nd 
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 appreciatiL, by management of the 
importance of machine a,d 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 tinae. 

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

1. Furnart iGhana> Limited: 

General: 
This firm manufactures all kinds o+ furnitu~e and ooors 

copied from European designs and suited ta the taste of 
local customers. So far it has not e}'.ported to overseas 
countries. The company profile t.s qiven in Annex V. 

Factorv Premise~: 
The original buildinQS ~re too disconnected. this dees 

not allow a sequential ~roduction flow. A new shed lS under 
construction which will connect the two existing buildings 
to form an L shaped producticn hall. It will be sufficient 
for a .eclium size factory if ~ell organized. 

Production Equipment: 
A •ixture of old and new equipment of good quality is 

used. Some of the newly arrived machines havenot yet been 
commissioned becau~e the production halls can only be 
re-organized after the completion of the new shed. If the 
existing machines are complemented with sa.e additional 
ones, the factory could be one of the best equipped and 
most versatile to produce furniture, joinery and their 
conaponents. The list of reeommended additional equipment is 
given in Annex VI. 

Dust Extraction Equipment: 
Currently there is no dust extraction equipment. 
CO!!Qressed Air Equipment: 
There are three portable compressors in the factory for 

the operation of spray guns and pneumati~ staplers. 
However, the piping needs to be correctly laid and the air 
purified as per Annex VII. 

Tool Maintenance Equipment: 
At present, the existing tool maintenance equipment is 

far from even minimum requirements. The e.~\sting equipment 
should be complemented with additional ec :pment as listed 
i,, Annex VI. 

Lacquer Spray Equipment: 
At pr8'ent 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 is 
required. 

Timber Drying l<ilns: 
During the 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 proctuction. The existing kiln can 
only dry about 4 cubic meters in a week, based on 2.5 
charges per week. 

Factory Layou~: 
At present the machines are badly laid out partly due 

to limited 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 ind1v1dual customer:s 

designs and specifications on a p1ece1neai basis. 
The production machinery is used more or iess ~or rough 

machining. Hll the remaining de~ail work and ~itt1nq is 
done bv hand pining, sawing. ch1seliir:g !?tc. Tne main 
reason for this is the oegat1ve attitude of carpenters 
towards the use of machines. The Joints are either mortise 
.3nd i:enon or corner lock and dovetail. lhe Jot nts are 
alwavs glued and then naile~. Wooden dowels are never used. 

Efil:_S on r.ej_; 
The factory is managed bv ~n ital ian e;q::iatr1ate who has 

long e:<perience in bui ld1nq construction. carpentrv and 
furniture making. The overall ma~agement of the factory 
needs to be improved consioerabiv by organizing functional 
departments and delegating authority as suggested in Annex 
VIU. 

The skills ano 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 c~rried 

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>. 

Quality 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 implementation of a systematic quality 
control system as suggested in Annex X would increase the 
existing quality level. 

Materials Handling: 
Almost all the timber stack~ in the timber yard are 

made without any spacer sticks and stack supports for air 
~rying. Timber stacking as shown in Annex XI is essential 
for good air drying of timber without degradation. Pallets 
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 
help to use the floor space more efficiently, reduce the 
downtime in moving the ma~erial 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 1no1cates that a rather accurate 
costing is undertaken. 
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Machine and Tool Maintenance: 
No preventive maintenance and lubrication is under~aken 

on a regular basis. The existing maintenance personnel is 
capable of dGing it if motivated. The implementation of a 
machine maintenance system as shown in Annex XIII is 
suggeste:d. 

Tool maintenance is very primitively done mainlv due to 
unavailability of maint~nance equipment, lack of 
supervision and motivation. 

Prospects for Export: 
The factory is one af the most promising for e:-:port of: 

-Cut to size blanks, 
-Machined furniture parts, 
-Joinery, 
-Turned furniture parts, 

provided the adequate kiln drying capacity is urgently 
installed and the above shortcomings are remedied. 

2.Pee Wood Processing Limited: 

General: 
This company moved recently to its new premises from 

the original workshops. At present only custom-made 
furniture on a one-off 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, finishing 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 Eguioment: 
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 tney 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 required when all the machines 
are operating at full capacity. 

The compressed air pipe~ are not correctly laid out and 
should be improved as suggested.(See Annex VII.>. 
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Tool Maintenance Equipment: 
The existing tool maintenance equipment is adequate and 

in good condition. The only missing piece of equip~ent is a 
lap grinding machine for butt-welded band saw blades. 

Lacquer Spravinq Equipment: 
Lacquer spraying 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 room using orbital hand sanders after the furniture 
has been assembled. Suggestions for doing the surface 
sar.d1nq in the oroauc~ion hall before assembly and 
reorganization of the spraying ano 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 item~ 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 job specifications were prep~red. 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 Planning 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 1n 
using a system. Aspects of production planning and control 
were explained to the management (see Annex IX). 
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Quality Control: 
It is very informal, unsystematic anj relatively iow. A 

quality level statement from higher management, designation 
and training of a quaiity contr~i officer and the training 
of tne workforce is urgentiy required. In this respect a 
systematic approacn as outlined in Annex X is suggested. 

Materials Handlins.: 
The handling of timber in tMe timber yard and 

preparation of timber st=.o·: .... s for air drving was not proper. 
However, :suggestions maae oy the advisor to rectify this 
were immediately fotlowec up o~ the management. 

fransportal:ion of workpieces from one machine to the 
other is by wooden pallets and a hydraulic pallet truck. 

Costing and Pricing: 
This is not very precise at present. A ~horough analysis 

of all cost elements e~pecially the overheads is necessary. 
The entire costing procedure should be systemized as soon 
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 
aaintenance 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 XVI I. 

Factorv Premises: 
The existing premise~ are used for the manufacture of 

wooden toys 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. 
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Production Equipment: 
A mix~ure of general purpose woodworking machinerv and 

power tools with appropriate attachments are used. 
Additional equipment for mechanized high volume production 
was discu~sed and a suggested list of machines was drawn 
up (See Annex XV I I I > • A sper ate list of mach i r.es and 
equipment ·ior mechanized flush door manufacturing was also 
drawn up for the management. 

Dust Extraction Equipment: 
A fan and a filter have already been purchased. The 

•anagement has plans to connect the svstem a+ter ~he 
purchase of additional oroduct1on machinery. Altnough the 
wood chips and the saw dust are not disturbing the 
production, their removal will increase the machines~ 
performance and accuracy and cutter life. 

Co!!pressed 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 
... ade. 

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 cupboards 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 woo~ parts of 
the toys manufactured. Due to the the small size of these 
parts, no problem is encountered. 

Factory Layout: 
The existing worksMop 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 out in batches resulting in good machine and 
manpower utilization. 

~igs are used extensively throughout the production. 
However, the precision of the existing jigs should be 
improved. The assembly of radio boxes can be speeded up 
drastically if quick-setting modified PVAc or Hot Melt 
adhesives are used. Practical suggestions in this direction 
were made at the workshop level. 
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Personnel: 
The ca.pany is managed by its owner-manager. The 

management functions such as instructing, delegating, 
coordinating and controlling are used remarkably well. 

The work "\:Orce is a mi;-:ture of c:aroenters and unskilled 
workers but all are well trained for what they are doing. 

Production Planning and Control: 
A system adequate for the oresent volume of production 

is used. Scheduling of machines is done daily and the 
production control is deiegated to the foremen but 
monitored by the owner-manager. The overall coordination is 
maintained through daiiv meetings with the senior 
production staff. 

Quality Control: 
This factory is the only one among the ones visiteo, 

which has a systemized and formalized quality control 
procedure. Each product is chec•~ed 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 hels;ful. 

Costing and Pricing: 
A systemized full-cost pricing is used. 
Machine and Tool Maintenance: 
The regular preventive maintenance and lubrication of 

•achines is lacking. However, this is 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 wit~ 
several 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 velum~ furniture and joinery 
production factory. The advlser prepared a suggested layout 
and drew up a list of requir~d equipment. 

5.Akuaba Limited: 

General: 
At present this c;ompany is producing a wide variety of 

items including several kinds of children•s wooden toys, 
children's furniture, garden furniture, occasional 
furniture, bads, tables and chairs and chopping boards 
for kitchens. The company profile is given in Annex XX. 
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Factory Premises: 
The expa:-asion of the original factory buildings has 

just been completed. The available floor space for 
production activities is sufficient for the present 
production volume. 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 of used toy 

•anufacturing equipment from the original factory and new 
general purpose woodworking equipmen~ acquired during the 
expansion programme. The company<s aim is to have a 
universal factory which can switch from·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 XXI.>. 

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 selec~ed, 

designed and installed. 
Tool 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 Spraying 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=2SOO mm, h=2000 mm > with a water w~sh system 
mounted flush on the floor is suggested. 

Timber 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. 

Production Methods dnd Technology: 
The production of various items is carried out in 

batches. Machine utilization rate is higher than in other 
factories that were visited by the advisor. Despite the 
e>:istance of dowel making machinery, only mortise and tenon 
and dovetail joints are used.As common throughout the 
industry, the joints are always nailed after gluing. 

Personnel: 
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 management and supervisory positions 
have to be filled by qualified personnel immediately. 

The work force is comoosed of carpenters and unskilled 
\ .. orkers. The amount of manual work is comparatively little. 

Production Plannina and Control: 
At present, produr:tion planning and control is limited 

to "' computer orint-out giving details of the product and 
instruci:ions on various ooerations lnvolved. In most cases, 
a technical drawing is al~o i~sued together with the 
instructions. This 1s only a fraction of a whole production 
planning and control proc~dure designed by the management. 
Currently it is not fully implemented because of the lack 
of middle managers. However, when implemented, the number 
of forms for conveying the information and for feedback 
will be too many. The use of only two forms which colllbine 
all the essential information from various forms is 
suggested. Various aspects of prod~ction planning and 
control were explained to the management <See Annex IX>. 

Quality Control: 
There is a complete lack of quality 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 o~ 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 ~ontainer fees, transport 
charges to the harbour and courrier fees, a redu1:ed 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 formal system is 
$uggested <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 exce11ive feed rates used, 
most of the carbide tips are chipped off and used without repairing. 
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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. 

6. Modern Furniture Limited: 

General: 
The company is currently e~~ort1ng chair components to 

the U.K •• In addition to the cna1r components for export, 
coffee tables, dining tables, office desks and upholstered 
chairs are manufactured for the local market. The company 
p1-ofile 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 into the production halls is 
problematic because of the swdmp just 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 urgently 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 fur 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 . ~und 
tenoned j~i;1ts. The list of these and other additional 
equipment recommended for this company is given in Annex 
XXI II. 

Dust Exl;action Equipment: 
There is no dust extraction equipment for most of the 

machines in operation. One small filter unit extr·acts the 
sanding dust from the belt sander into the atmosphere 
because only the fan is operational at present. Foi~ thEi 
improvement of the prod~ct ~uality, working corditions of 
the employees and proper functioning of the machines, a 
complete system is urgently required. 

Compressed Air Eguicment: 
There are two stationary compressors ~or the supply of 

compressed air required by the main produc~ion machines. 
The piping system is incorrectly done. There are no 
moisture traps, drain outlets, air filters, pressure 
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regulators and oiling units connected to the system. A duo 
unit < filter and oiler ) on one of the machines is in such 
a condition that it was not possible to ascertain whether 
it was still functional. A prooerly laid out piping svstem 
is necessary (See ~nnex VII >. 

Tool Maintenance Equipment: 
At present there is no tool maintenance equipment in 

the factory. Tools are being sharpened by an outside 
service shop. The information obtained indicated that 
equip~ent for a comoiete tool maintenance room has oeen 
ordered. 

Lac!l_uer Spr:~y1_r:ig Equ;. pment: 
A spray gun is useo in ~ spec1aily built room. However 

there is no spray booth. The lighting is insufficient. 
Timber Drving r<1lnc::.: 
There are five kiln chambers. consisting of one Wells 

<U.K.> direct electric heated ki!n with an estimated 
capacity of 10 cubic meters/charge, and tour Bollman 
<F.R.Germany> hot water heated kilns each with an estimated 
capacity of 5 cubic meter~ I charge. However, at ~resent 
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 50% of it.s 
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 large 
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 is 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 is an indication of not using the 
production machinery f•..tlly, lack of precision in machining 
and lack of production control. 

Personnel: 
The factory is owner-managed since its foundation as a 

carpentry shop. The management skills are weak and 
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managemE:nt functions are not oerformed fully. Th1? 1o..::irk 

force is made up of carpenters with no or little 
motivation. The productivity is estimated at 107. o+ wn~t: 

.::an be achieved. 
Production Plann1na and Cantrel: 
Currently no production planning and contra! is done. 

The production manager o:onvevs in~tructii.:ms to the workers 
verbally. Various aspects of production olann1ng and 
contrnl were exold1ned to ~he man~aemen~ (See ~nnex IX>. 

Qual i tv Control_: 
No quality contrel LS curr~nt!v oract1ced to anv 

dcceptable degree. especially 3t the processing stage. f~e 

quality of finished items is reiat1vely low. The use of a 
s1mplified quality control svstem is suggested and was 
e}:plained to the qu.al i ty control officer \See Annex X \. 

Materials Handling: 
Nooden pallets and a pallet-truck are used for the 

internal transport of work-in-progress. How~ver, this is 
not always the case. 

Ha-.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 overt.e~ds 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 done so 
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 imolement it as soon as possible 
<See Annex XIII ;. 

Prospects tor Export: 
Availability of · .mber drying kilns is an advantage. 

Chances in exports of cut to size blanks and semi-finishe~ 
chair components are very high. 
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7.Ashanti Furnitura Company Limited: 

General: 
This company is currently manufacturing sitting room 

and dinino room furniture for the local market. However. 
the manag~ment's intention is to Pnter export markets 
within the next two years. The company's profile is given 
in Annex XXIV. 

Factory Premises: 
The ~xisting factory premis~s are located on a 

relat1velv small plot with no possibility o+ expansion. The 
production nails are a+ tiffiber +rame construction wich low 
ceiling. Minimum ceiling height for furniture factories is 
4meters. All the dust extraction ducts, compressed air 
pipes, and cables s~ould 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 basic 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. Nooe 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 Eguipm~nt: 
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 room is fairly well equipped and 

manned. The only major shortcoming is the n~nexistance 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 improved 
considerably. 
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Timber Drving Kilns: 
Currently there is no timber drying kiln. Only 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 poor and has to be 

improved drastically. Cross--cutting. ripping and sizing 
machines are placed at the far end of the production hail 
opposite to the main materials entrance door. On the other 
hand. there are two foremen offices and one qeneral 
production office situated in the production hall. This 
greatly interferes with the ex~cution of a sequential 
production flow and rational ~aterials handling. An 
improved layout was sketched for the management. 

Production Methods and Technology: 
The production of standard items such as sitting roo• 

furniture is done in batches. Special custom orders are 
manufactored 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 

staff occupying the middle management positions seem to be 
sufficie~tly experienced but unlftOtivated. Therefore, 
drastic improvements in overall management and motivation 
of personnel are ur~ently 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 
material~ 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 ca~ 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 1s 

used. The pen:e~1tage of •::lverheads used seems rel at i vel y 
high. In the advisor"s op1n1on~ the overheads should 
represent between 251. and 35% of total costs. 

Machine and Tnnl Maintenance: 
This factory has one o+ the best eou1poed and manned 

machine and tool maintenance facilities. The grinding of 
cutting tools is aone orofessionaly. On the other hand. The 
preventive maintenance and lubrication af the production 
machinery and au;-:il1arv equipment is completely neglected. 
A simple but adequate preventive maintenance and 
lubrication system was explained to the maintenance staff 
at the factory <See Annex XIII >. In the advisor's opinion, 
the motivation and effective management of the existing 
staff will improve the situation drastically. 

Prospects for Export: 
The existing production capability cannot be turned to 

any long-lasting export success until the procurement and 
commissioning of the timber drying kilns. 

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

B.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 wood doors were being 
manufactured for the local market. Only air dried timber is 
used in the production a~ 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 equipmen~ to produce solid wood 
doors was prepared <See Annex XXVI >. In addition to this, 
a factory layout was also prepared by the advisor. 

9.Ghana 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, its stores and 
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and sheds for air drying of timber are above averaqe and 
spacious. However. the production machinery and the layout 
draws llll.lch criticism. Most of the woodworking mQcninerv are 
of Polish and Russian origin and are built either ~s 

prototypes or adapted mainlv from metalworking machinerv. 
They recuire ~ ;erv high degree of mechanical expertise to 
set and ooerate. 

On the other hand. the production machinery is so badly 
placed that a sequential production flow is not possible. 
In addition to ~n15. various machines such as circular 
saws. band saws. chain ffiortisers. and turning lathes are 
duplicated or trioiicated. Some o~ these machines ~ill 
remain idle 1n ~ well oatanced production mi~. 

An imp!'""oved layout was prepareo taking into 
consideration tne intention of the company to start 
producing furniture for the local market witn tne existing 
machinery. 

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

A. Addressed to the Government: 

1. The following factories visited during the mission 
have been ioentified to have the highest potential far 
export in the immediate future: 
(a) Pee Wood Processing Ltd., Accra. 
\b) Akuaba Ltd •• Accra. 
(c) Motkits <Ghana; Ltd •• Tema. 
(d) Furnart {Ghana! Ltd •• Accra. 
ie) Modern Furniture Ltd •• Accra. 

2. fhe companies identified to have an export potential 
in the immediate future should receive further direct 
technical assistance to improve their manpower skills in 
the following specialized technical fields: 
(a) Machine woodworking, 
Cb> 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 XXVI I. 

3. The middle management and the supervisory staff of 
the five factories selected should receive a comprehensive 
but practicaf in-service training for a period of two weeks 
to upgrade their skills in the following fields: 
<a> Factory and production management, 
Cb> 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 XXIX. Academic training other 
than short seminars and on-the-job training programmes 
should be left to the national training institutions. 

5. The woodworking industry at larqe lacks up to date 
technical information on production methods, technoloqies 
and machinery. The GFPA should be strengthened to provide 
such information to its members on a regular basis. A 
project concept outlining the required assistance to GFPA 
is given in Annex XXX. 
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6. Machinery and the technology being acquired by the 
industry should be monitored closely oy an appropriate 
government body to ascertain that they match the 
e:-: i sting ind i geneous ski 11 s and resources such as solar 
energy. A projer.t concept for the use of solar energy in 
timber drying is given in Annex XXXI. 

7. If high technology and complicated machir.erv and 
eQuipment is purchased, the services of the manufacturers' 
technicians should be secured for the installation and 
commissioning of the machine and for the proper training of 
it.s operators. 

8. In view of high capital cos~ 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 various countries. 

9. The use of expatriate technicians and experts should 
be further encouraged until such timeas-thelocal 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 inc!ustry lacks contacts and skills in export 
•arketing. 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 bour with a flexible programme. Assistance by UNIDO 
and/or ITC experts who already know the Ghanaian furniture 
industr' 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 lo 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 dnd 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> lnstitutionai ly, 
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.)~ Teknolog1sk 
Institut <Denmark)~ Centre Technique du Bois et de 
l .. Ameublement ~Paris, France>. Upon their return. 
assistance should be given at least 3 months by a quality 
control e~:pert through visits to selected factories and 
relevant institutions. 

13. In the short ~erm. it is in the interest of the 
local ir>dustrv not to waste tii.te and resources on 
developing their o~n designs. As in the Far East, buv~rs' 
desiqns and specifications should be followed and an 
in-factory c3pab1iitv to interpret technical drawings and 
specif icat1 ans sh•:Juld be developed. 

14. In the lo:::mg term, nowever, there i·s a need for 
trained local furniture designers to develop native 
designs. It is 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 Go~ernment 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 ~ould be held. 
Such a seminar would cover also such topics as ergono•ics, 
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 
i n Annex XX X II I • 

15. A 3 to 5 years development plan for the furni~ure 
and related industry s:1ould be drawn up and all the 
national and international effor~s should be coordinated 
from one office or agency. 
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B. Addressed to the Factories Visited: 

l. Furnart \Ghana> Limited: 

<a> The wide range of items and designs currently 
produced should be reduced to a few basic designs with 
interc~angeable parts. Several variations within each design 
can be achieved by using different wood species and 
trimmings esceciallv in the snowing parts such as fronts. 

(b) Specialization should be attained bv concentrating 
on selected lines ':uch as bedroum furniture. sitting room 
furniture~ and dining room furniture. This will bring 
specialization in the labour force~ greater accuracy and 
higher quality, higher productivity while at the same time 
lower wastes and production costs. 

Cc> Facilities \labour force and production halls> for 
both local and export production should be separated. 
Currently, depending on the product, between 507. and 907. of 
the work in the production is carrieci out not on the machinery 
but on the carpenters~ benches. For su~h ~ production, 
physical facilities and machinery are already existing in 
this particular factory. Furthermore, there is little 
possibility for this factory to chc.nge its working methods 
in the near future 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 
investmen~ 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. 

(i) 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'i~d considerably to save material and manpower. 
Wooden dowels should eventually replace dovetail, corner 
locking and most of· the tenon and mortise joints. 
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<k> Tungsten car~ide tipped <TCT> cutters and saw 
blades should be used wherever possible since most wood 
species used are abrdsive in nature. 

<l> A lacquer spraying room with spray booth, 
ventilation and drying shelves should be installed and 
should be well protected against dust. 

(m) A timber drying kiln with a capacity o+ at !east 25 
cubic meters should be installed to supply the dry timber 
needed especially for future export orders. This will 
eliminate warping of various furniture parts in use, and 
improve the Quality of processing and ¥inishing. 

(n~ A full dust extraction system should be installed 
to i•prove the performance of the machinery and the work 
force, and ta increase the quality of the machining. 

(o) A better house keeoing 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 
co•plemented with such additional machines as dowel making 
machine, Jig saw, dowel hole 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 ;hould be carried out to upgrade their existing 
limited skills. 

2. Pee Wood Processing Limited: 

Ca) 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. 

Cb> The existing production machinery should be 
complemented with some additional equipment dS suggested in 
Annex XV. 

Cc> The dust extraction equipment should be installed 
as •oon as possible in order to operate all the machines, 
improve working conditions, increase machine and cutter 
life, quality and accuracy in machining. 

Cd) 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 increased 
to the level of the produ~tion capacity of the f&ctory. 
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<g> An improved factory layout should be prepared to 
retn0ve such deficincies as non-sequential work flow~ 
inadequate storage areas between the machines and 
backward-forward moveme~t of workpieces present in the 
existing layout. 

\h) The use of hand tools should be minimized \1f not 
eliminated complete! y> and the •..1se of machinery should be 
maxi tni zed. 

(i) The managerial skills of both the top and middle 
management should be improved ano the basic management 
functions should be per~ormed more effectively. 

(J; The work force should be thoroughly trained in the 
full and correct use of the modern woodworking machinery 
already installed. 

(k) A sitaple but effective production planning and 
control procedure should be introduced by first starting 
with an order processing system even for individual orders. 

<l> A formal quality policy should be set by the 
•anagement 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 
•ore attention and carried out regularly. 

3. Motkits <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 syste.. 

<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 par-ts 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 
before approaching any supplier. Acting contrary to this 
will result in either incomplete or excessive (unnecessary> 
production machinery being purchased. 
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<i> 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 " 

4. A. Lang Limited: 

(a) H full feas1b1lty study should be undertaken prior 
to any major investment decision. 

lb) A complete iist of machinery and equipment 
r~quired. their typical technical characteristics, dust 
extraction, compressed air, heat and electric energy 
requiretnents and an overall layout should be prepared 
before approaching any supplier. Acting contrary to this 
will resuLt in either incomplete or excessive <unnecessary> 
production •achinery being purchased. 

Cc> Sufficient ti•e 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 n 

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 87. 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 al 1 the machines, equipment and 
tools should be carried out to ascertain reasons of 
breakdo~n, 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 production 
planning and control procedure should be adopted, 
implemented and monitored. 

<g> The range of products manufactured should be 
reduced and specialized in about three product lines. 
Standardized and interchang•ble p•rts should be used as 
much as possible. 
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b. Modern Furniture Limited: 

<a> The existing factory layout should be improved 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. 

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

(d) Handling of timber should be improved by using 
footings, 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 sequen~i. · 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 1nachines that are not repairable at a 
reasonable cost should then ba removed from the production 
hall to increase the floor space available for use. 

Cc> An effective production planning and control should 
start immediately t~ prevent future accumulation of huge 
stocks of semi-fin1shed 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 staff. 

<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 u••· 

Ce> The existing ducting of the dust extraction system 
1s not suitable. Square shapad ducting is only used for air 
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conditioning systems. All the square ducting should be 
replaced with cyclinrir-ical ducting. 

(f) The existing huts in the production hall used for 
offices should be removed to regain the floor space they 
occupy. These include offices for foremen, electrician ano 
production management. 

<g> The production hall should be re-organ:;.zed anci the 
working conditions (especially lighting> should be 
considerably improved. 

<h> A formal quality control procedure should be 
installed and the qualitv checks should be made during the 
all production ~tages. Quality control after assembly is 
too late. 

<i> The existing low productivity could be considerablv 
increased by motivation and re-training of the work force. 

(j) The current cost structure contains a higher 
percentage of overheads 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 2xpansion 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 
incomplete or unnecessary machinery being purchased. 

Ce> Sufficient time should be spent in studying all the 
alternative offer~ 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 existinq machinery and equipment should undergo 
a full mechanical inspection and full reconditioning before 
it• re-use. 

<b> Th• existing factory layout should be improved as 
suggested during the advisor's visit to achieve a 
sequential production flow and a rational materials handling. 
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<c> After the layout has been improved~ the surplus 
machinery should be removed from the production hall. 

<d> A complete dust extraction system should be 
i n·:;;tal led if the f actorv is to be operated at full 
capacity. 

<e> A lacquer spray booth should be added to the 
existing spray room. The spray room should be well 
ventilated and lighted. 
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• 
Annex I 

UNITBD NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

PROJECT OF THE GOVERNMENT OF CHANA 

PROllOTION OF EXTERNAL TRADE 

JOB DES:RIPTION 
DU/GBA/86/008/11-51/J-13101 

(CHA/50/08) 

Adviser on Production Management in Furniture and Voodbased 
Products (phase 1). 

Three months 

October 1986 

Accra, Ghana and internal travel within the country. 

To increase exports of manufactured products from Ghana. 

Under the overall supervision of the Chief, Office for Africa, 
Division of Technical Co-operation, and vith the substantive 
support and guidance of the Market Development Section, Divi
sion of Product Development of the International Trade Centre 
URCTAD/GATT (ITC), the adviser will work in close co-operation 
with the muana Export Promotion Council (CEPC), the Chana Asso
ciation of Furniture Producers and Exporters, the NIB and the 
Investment Promotion Centre. 

In particular, the adviser vill: 

select 5-6 producing/exporting enter~rises with export 
potential, for current and future direct assistance, iden
tified initially on the basis of previous ITC activities 
and suggested by the counterparts; 
.assist GEPC 1n preparation of company profiles and supply 
surveys in the field of furniture; 
advise selected enterprises on production and production 
manag ... nt, production techniques, production plannin1, 
schedulina, workshop layout, use and proper 110untin1 of 
machinery, efficient utilisation of production material, 
quality control. 

AoPlicltionl Ind communiC1do1'1 r1g11dint mil Job OMription thould be ..m co: 

"otcc ftenonM AtcruiVNM s.ctlon, lncllnrill ODlflClonl OIYilioll 
UNIOO, VIENNA INTERNATIONAL CENTRE. P.O. lox 300, Vienn1. Auttr11 



Qua lif lea tions: 

Language: 

Background 
Information: 
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take into account other develop.eat progr .... s in this 
sector; assess technical needs of enterprises for 1987-
1988 with a viev to: 
(a) bringing about improvements in production with respect 

to such aspects as production technology, design. 
quality control. production plalllling. new .. chinery 
and equipmen• needs. packaging, access to financing, 
and costing and pricing in light of target market 
requirements; 

(b) later 1enetration into target .. rkets of selected 
Vest European countries; 

reco....nd appropriate training activities at various 
levels of production .. nagement and drav up a tentative 
progr.-; 
prepare a s....ary report on his f iaclings and a detailed 
proposal of technical assistance for individual enter
prises and associations. 

University degree in industrial engineering or equivalent, with 
specialization in voocl technology. In-depth experience in fu~
niture .. nufacturing (including knock-down and seal-finished 
and components) at .. aaging and production engineering level with 
knowledge of international .. rketing of furniture. Faailiarity 
with problems of furniture .. rketing and components in develo
ping countries would be an asset. 

Proficiency in Inglish essential 

The Ghanaian furniture industry is well established and has 
a reasonably sised home .. rket vbich is grovtna. 

Rov•ver, there is a lack of wll designed furniture. Most item 
tend to be custe111-built on a ooe or two off basis and are usually 
copied froa .. nufacturers' cataloaues or slailar literature. 

Manufacturing facilities, i.e. boildlnas, .. c111nery alld equip
Mnt are reasonably aood throupoat the industry but the po
tential contribution of appropriate design (as well as proper 
plant layout and factory orpnbation) to the successful produc
tion and marketing process is not fully utilised. 

Production fluctuates throuaJaout the year la •tep vith dellaad. 
A principal cause of this is the practice of custom-buildina and 
direct selling of furniture to tbe public. 

~ery few f irma are financially strong: there ls a shorta1• of 
working capital and capital for expansion. 

The industry is experiencing a shorta1e of t~r largely becauH 
there i1 not transport to deliver it froa tbe •a ... iller to tbe 
manufacturer. When available it is often second 1rade because 
the savmiller prefers to export his pri .... terial and thus earn 
much needed foreign exchanae. 
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Vorthvbile exports are aainly presently confined to one or two 
manufacturers who ship out their products in knock-down fora. 
Export prospects for the remainder of the industry will depend 
on its ability to adapt for this purpose. At least four other 
aanufactures appear to be close to the standards required. 

A saall number of Ghanaian -nufacturers have the manufacturing 
facilities and the access to sufficient quantities of suitaole 
wood to warrant the development of such exports. 

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

The International Trade Centre UlfCTAD/GATT (ITC) is assisting 
the Republic of Ghana in a comprehensive progr._ of trade 
promotion. The project included the following progra.11e of 
assistance in the furniture sector: 

a study on the export potential of the furniture industry 
in Ghana, followed by a .. rket orientation 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 COllponents, as long as the veak
nHH• in the design, ..... g ... nt, production technology and 
marketing can be overcame. ITC assistaace in the above-men
tioned areas has been rec~nded. 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 vorld-vide receHion, the demand for fur
niture .. nufac~ured from tropical or temperate hardwoods remain 
buoyant. 

The potential for exports f ra11 Ghana for the 1-diate future 
lies in the production of bigh quality seai-or fully finished 
furniture components produced on a sub-contracting ba•is. 

There are illporters/manufacturers, esrecially in the United 
naaclom, who are villina to buy such COllpODeDts mad1. in Ghana. 

The GlflX furniture fair resulted in new contacts and orders 
for Ghanaian producers. 
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PROGRAMME OF WORK 

6 May 1987: Travel to Vienna. 
7 May 1987: Br1ef1ng at UNIDO HeadaLtarters. 

10-11 May 1987: Travel to Accra. 
1 '2 May l 987: Br l ef i nq bv UNDP. GEPC -~md 6FF'A 

Qf+t..::1a.ls 0 .::tccra. 
13-27 M~v l~B;: ~~s1stance to Furnart 'Ghana> L1m1teo, 

Accra. 
28 Mav-10 .June 1 ;.:;a:;: Ass1 stance to Pee Wood Processi nq 

Limited. Accr·a. 
11-18 June lq87: Assistance to ~otkits (Ghana) Limited, 

Tema. 
18 June 1987: Visit to A. Lang Limited, Tema. 

19-26 June 1987: Assistance to Akuaba Limited, Accra. 
29 June-3 July 1987: Assistance to Modern Modern Furniture 

Limited, Accra. 
6-10 July 1987: Assistance to Ashanti Furniture 

Company Limited, Accra. 
13-14 July 1987: Assistance to Kofaste Furniture and 

Trade Limited, Accra. 
15 July 1987: Visit to Ghana Allwood Export Company 

Limited, Accra. 
16-17 July 1987: Report writing. 
20-21 July 1987: Conducting first seminar,Kumasi. 
22-23 July 1987: Report writing. 

24 July 1987: Visit to Trasacco Limited,Accra. 
27-28 July 1987: Conducting second seminar,Accra. 
29-30 July 1987: Report writing. 

31 July 1987: Debriefing by UNDP, GFPA and GEPC 
officials, Accra 

3-4 August 1987: Travel to Vienna. 
5-6 August 1987: Debriefing at UNIDO Headquarters, 

Vienna. 
7 August 1987: Travel home. 
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LIST OF PERSONS MET 

Ministry of Lands and Natural Resources: 
Mr. Ohene Kenah, Un•jer-Secrl!'tarv for Lands and Natur a1 

Resources. 
Gh.ana Export Promotic:m Gourn:1 l. Accra: 
Mr. Kwesi AHWOI. Executi ·1e Secretary. 
Mr. Henry OKO OKAI. Pr1ncioal E:-:port Promotion Officer. 
Ghana Investment Gentre. Ac~ra: 

Mr. Gustav Ale~-::1n•ier ADU~ Senior r-·roject Officer. 
Gnan.:i Furn l b_•re PrQo:::iuc~rs Assoc t a-t; ion, Arn: 
Mr. h·•~me B••A•= fE. E:-·2-::1.1t1 -ie Secretary. 
Ghana rimber Ass0c1ation, Kuma~i: 
Mr. Nana YAW OWUSU. President. 
Furnart (Ghana) Limited, Accra: 
Mr. B. STEFANI, Managing Director. 
Mr. Albert ASIEDU, Assistant Production Manager. 
Mr. Emmanuel MENSAH, General Foreman. 
Mr. Mensah AGBEMEHIA, Supervisor. 
Pee Wood Processing Limited, Accra: 
Mr. E. Adu ARTHUR, President I Chairman. 
Mr. John Martin ABANKWA, General Manager. 
Mr. Dickson ANKU, Production Supervisor. 
Motkits \Ghana> Limited, Tema: 
Mr. E. N. O. LAWSON, Managing Director. 
A. Lang Limited, Tema: 
Mr. Angelo BENEDET, Area Manager. 
A~uaba 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. AGBO, Production Manager. 
Mr. Robert K. ARMAH-SEKUM, Assistan~ Production Manager. 
Kofaste Furniture and Trade Company Limited, Accra: 
Mr. Kwabena OFOSU-ASANTE, Managing Director. 
Ghana Allwood Exoort Company Limited, Accra: 
Mr. Kamel KALMONI, President. 
Acheampong Furniture Works, Kumasi: 
Mr. Kwabena ACHEAMPONG, Managing Director. 
P. Atkins Construction and Woodworks, Kumasi: 
Mr. P. ATKINS, Managing Director. 
Kumas1 Furniture and Joi1ery Company Limited, Kumasi: 
Mr. F. N. MINTA, Managing Director. 
Trasacco Furniture Limited, Accra: 
Mr. Ernesto TARICONE, Executive Chairman. 
Unique Furniture Limited, Accra: 
Mr. Michael J. J. MOUGANIE, Managing Director. 



- 41 -

Premsons Wood Processing Limited. Accra: 
Mr. K. A. DANSOH. Managing Director. 
UNDP Office, Accra: 
Mr. B. NIARKO-MENSAH. Pr~gramme Of+icer, (UNDP>. 
1'1r. A. CAPALBO, Junior F'rofession.ai Officer, dJNIDO>. 
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SEMINAR PROGRAMME 

Sub"iect: Production Manaqement. 
Oates : l<umasi: 20 and 21 .Juiv 1987. 

Accra . 27 and 28 Ju.iv 1°87. . 
Venues : M. o. P. I. Offices in Kumasi and Accra. 

Dav: l 
T11ne Subiect and D•-•tline 

~.4'5-l~).45 Plant Layout: 
-Raw material can~1oerat1ons. 
-Production methods. 
-Production flow of panels. 
-Production flow of solid wood. 
-Production machinery. 
-Processing stages. 
-Specification and capacity of 
machinery. 

-Floor space for machinery, 
operators and work-in-progress. 

-Preparation of block layout. 
-Preparation of detail layout. 

10.50-11.50 Production Planning ~ control: 
-Gross planning. 
-Sales forecast. 
-Sales_ plan. 
-Yearly production plan. 
-Monthly production plan. 
-Detail planning. 
-Order processing. 
-Scheduling. 
-Production control. 

11.50-12.15 B r e a k 

~neaker 
--~------· 
Sinan CINHR 

Sinan CINAR 

12.20-13.20 Quality and Process Control: Sinan CINAR 
-Determination of policy. 
-Determination of quality level. 
-Organization and involvement 

pel'9sonnel. 
-Quality controls ~ inspections. 
raw materials, finished parts 
and goods. 

-Process control during machining. 
-Process control during f1nish1ng. 
-Basic qu•lity and process control 
equipment. 

13.20 Closing of First Day 
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Day: 2 

Time Sub1ect and Outline 
09.00-10.00 Jigs for Furniture Production: 

-Technical considerations. 
-Economic considerations. 
-Materials for making jigs. 
-Identifications and stor·ag~ 
of jigs. 

-t:< amp l es of jigs used in 
machining and .~ssembl"· of 
furniture part~ twith slide 
presentation of sel~cted 
figures from UNIDO document 
ID/265). 

10.00-11.00 Packaging of Furniture: 
-Damages to furniture during 

11 • 00-11 • 25 

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

<with presentation of selected 
slides prepared by ITC>. 

B e a k 

Speaker 
Sinan CINAR 

S1nan CINAR 

11.25-12.25 Human Relations Cin Accra only>:M. D. P. I. 
Consultant. 

Effective Communication.CAccra>: .. 
Customs and Excise Regulations 
Relating to the Furniture 
Industry (in Kumasi only>: 

12.30-13.30 Costing and Pricing of 
Products: 

13.35 

Production Management 
Games <in Accra only>: 
Taxation <in Kumasi only>: 

Closing Remarks 

Officials from 
CEPS <Kumasi> 

M. D. P. I. 
Consultant. .. 

Official from 
IRS. <Kumasi >. 

Executive 
Secretary of 
G. F. P. A. 
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COMPANY PRO~ILE 

~ble .":.11:-ess: 

7ehx ::-:.: 

Annex V 

~ ;.; .... blished in !ear: 1975 

lumber or Full ~..Jlle 3:lplo7ees: 252 

':ecbno-Managerial: 22 ~rkers: 2)) 

?ankers: ST:.ND:.ao CH.\.~ 3.mX 

m3(%:_:;t T 3:~lt 

N!TIQIAL :nrr:stl@JT ~It 

eo.aerci.al references: Available in 
Gtlana 

O Ot."'ers (?lease specify) Meaber or: 

D local aiamber or Cl:r.merce 

[!] Trade l.ssocia ti.on 

State :-llich: ~I'l'UR3 .\SSOCI~TICll 

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

DIBING SETS 

KI Talal S3'l'S 

UVING BOCM S&TS 
BZD-~ SZ'l'S 

VEIWIDAH ~tD Gi.RI)B; C:!AIR SA""l'S 

SP!:l;IAL RE<V!ED DWG!f 

~I'l'UlU: ca-IPai3IT 

Products t~ute.ctured are: 

[!] Iov-priced 

Delivery:· 

Pacld.ng: 

Shipment: 

P8111ent: 

3 :.tCJl S 
C4.'fl'Cll S AT COST 

CXllTAINr:R 

ur-sit or. CRl:'J)l'!' 

:u.nilllum Order: 1 O:>n tainer 

?air: GIM 
Lc:HXK P'AI;t 
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Annex VI 

LIST OF ADDITIONAL EQUIPMENT RECOf"IMENDED FOR 
~URNART <GHANA> LIMITED 

DESCRIPTION AND SPECIFICATIONS 
Multi-spindle dowel hole boring machine 
with swivelling universal head. No. of 
spindles: 25~ Distance between spindles 

Hori~ontal Dorinq machine. No. of 
spindl~s: 5. Borinq death: 70 mm. Boring 
head ddJustable up to 3o0 degrees. 
Wide belt sanding machine for surface 
and thickness sanding. Working 
width: 1000 .... Max. working height: 
170 nun. Minimum work~ng height: Veneer 
thickness. 
Round end tenoning ma~hine. Tenon 
length: 4-100 a.. Thickness: 4-30 m•. 
Twin table oscillating mortising machine. 
Maximum length of mortise: 100 .... 
Maximum depth of mortise: 55 mm. 
RPM.: 10,000. 
Double circular cross cutting saw with 
scribing saw units for sizing and 
squaring up. Max. working width: 2,500 mm. 
Diameter of main saw blades: 300 mm.· 
Bench type manual edge banding machine 
for curved, round and straight edges with 
hot melt glue pot and top and bottom 
trimming units. 
Pneumatic drum sander for shapeu solid 
wood parts. RPM.:1,100 and 1,500, 
Motor: 2 HP. 
Dowel and round rod milling machine for 
spiral grooved dowel rods and non-grooved 
smooth rods. Dowel diameter: 6-18 mm. 
Feed rate: 4-7 m/min. 
Dowel cutting and chamfering machine for 
dowels b-18 mm. diameter. 
Universal tool grinder for moulding heads, 
profile cutters, drill bits and circular 
saw blades. 
Horizontal grinding machine for butt 
welded band-saw blades. 
Manual sharpening machtne for mortising 
chains. 
Glue spreading roller for frames and 
p3nels. Coating width: 1000 mm. <For two 
side glue application>. 
Veneer p•ck edge shearing guillotine. 
Cutting length: 2,500 mm. 
Zig-zag veneer splicer. Working 
width: 900 mm. 

QUANTiTt 
1 

l 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 
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Jig saw or very narraw oad saw for 
cutting shaped parts. Throat depth: 500 mm. 
Manualiv operated hydraulic pallet 
truck. Capacity: 2~5t)0 kg. 
Conventional type timber drying kiln. 
Capacity: 25-30 cubic meters i charge. 
Multi-blade circular rip saw. Cutting 
height: 34(• mm. Maximum blade 
diameter: 350 mm. 
Four-side automatic planer-moulder, 
complete with 6 standard a.nd 1 universal 
head. Working ~idth X thickness: 
230 mm X 140 mm. RPM. of spindles: 6,000. 
Portable hann router for individual 
routing work. Stroke depth: 52 nun. 
Power: 750 Watt, RPM.: 25,000. 
PVAc glue application pump. Capacity: 
5 kg,, Complete with glue pistol, hose, 
and nozzles. 
Pneumatic asse1nbly press for chairs. 
Pneumatic assembly press for drawers. 
Manually operated hydraulic frame press. 
Size: 1,000 mm X 2,300 mm. 
Pneumatic carcass assembly press for 
panel furniture. Si:e: Width X Hei~ht X 
Length, 500 mm X 2,300 mm X 2,:iOO mm. 
Set of quality control equip•ent. 

<See Annex X >. 

1 

1 

1 

1 

1 
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1 
1 
1 

1 
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TECHNICAL ASPECTS or CO~PRESSEO AIR SYSTE"S J/ 

CompoMnts of tire ~ss«l-air supply syst~m 

Comprrssors 

Compressed air is produced by co:npressors. which are nothin1 more than pumps that take in air at 
atmospheric pressure and deliver it at a higher pressure. 

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

(a) The frequency or the compression cycle (mainly applicable to reciprocating types): 
(i) Sinpe..ac•.ng. compression takina place every other stroke; 
(ii) Double-ac:tin1. compression taking place C\'efJ stroke; 

(b) The nature of the cycle: 
(i) Single-stqe, compression takin1 place in a sinste cylinder; 
(ii) Double-staac. compression beginnin1 in one cylinder and completed in a second cylinder, 

thus diviclin1 the temperature rise betwaa the two cylinders and permittin1 coolin1 of the 
compressed air between the stages; 

(c) The moving pans: 
(i) Reciprocating. compression bein1 achieved by the back-and-forth movement of a piston; 
(ii) Centrifupl, being designed to deliver larp quantities of air at low pressure. moved by 

centrifupl force pnerated by a fast-revolvin1 rotor; 
(iii) Rotary, havin1 a vane motor or equivalent mounted eccentrically in a stationary easin1. thus 

fon:in1 incomin1 air into a smaller volume. 

The type of compre:sor most commonly used in furniture plants is the reciprocating type, which can 
produce pressures up to 10 bar. Pressures lower than S bar may not be sufrlCient for some requirements. 
while pressures higher than IS bar may result in ice formation on the LCA units due to too much expansion 
cooling_. 

Compressor capacity is normally given u the number of cubic feet per minute (dm) or cubic metres per 
minute (mJ/min) of free air delivery (FAD). Occasionally, compressor capacity may be rated in terms of the 
volume of free air displaced, in which cue this displacement flplR must be multiplied by the dTICicncy of the 
compressor to obtain the FAD volume. 

S1•ple prow.. A compressor is rated 11 500 dm (14 mJ/min) frn air clisplaced. The df"ICicncy or die compressor 
is 81 per cent. Find ill FAD ratins. 

FAD • (free air displlad) x (dficieacy of comprmor) 
• SOC> x 111100 
• 440 dm (12.46 mJ/min) 

Figure I Jives the theoretical value o( the eneray rcqoired by sinale-stap and double-sta1e comprason 
to Jeliver a unit volume or air at a pven compression ratio. This fi1ure does not take the efraciency of the 
compressor syscem into account, which is normally only 35-50 per cent because of various mecba111ical and 
electrical inetracicncia. 

JI SourcesChapter u of th• UNIOO docu•ent "Lo.__coat Auto•ation for th• 

Furniture and Joinery Induatry. IO/I54 Rav.I, United Nation•, 

Na1111 York, 1982. 
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hp/100 dm kWh /m3 
I 

22.89 0.10 

~-... 

13.73 0-06 +---------1-----1----1---

+ 5 C 7 89IOU 
C~SSION RATIO 

""" I Tl'"'9llal lp9clk-., ...,.., •anta lor *-.. 111lan 

Air receiver 

The volume of the air receiver (storage reservoir) must be at least equal to the actJJal compressed air 
volume delivered by the compressor in one unit of time: 

v,.=Q/r 
where Jf .. is the minimum volume, Q is the compressor output in one unit of time (FAD), and , is the 
compression ratio. This minimull) size is suitable, theoretically, for a constant demand system. In practice. ir 
is better to employ a lar&cr r:ceiver to meet variable demand. 

Y,• AQ/r 

where v, is the practical volume, and A is a factor rangin1 Crom I .S for constant demand to 3.0 for a variable 
demand system. 

Pipi11g 

In an air compressor system (equipped with air rteeiver for storap), rhe main pipes (headcn) to the 
various distribution poincs should be im:lined at an anl)c of about 3° (rom the horizontal. Also, dr:!n pipes 
with valves that c:an be easily opened for drainin1 entrapped warcr should be connected to the low point of 
1he header ahead of the actual distribution point. That will cuure that only dean; dry air pts inro the LCA 
units. 
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Another rule to follow is that the lines to the LCA units should be connected to the top of the header 
pipe to prevent din from being fed to the machines. 

Figure 2 shows an air-line s:'Stcm that illustrates the rules just given. 

~a;;;=::..--. 
TO L.CA U .... IT 

-

Fo>r compressed air up to a pressure of 12 bar, meclium-thic:lcness pipes c:an be used. If possible, the 
pipes should be c:leaned before being installed. 

Sinc:e pipes run from a compressor air-rcc:civer to a system that may be remote, the pipe should be large 
enough to minimize friction losses. Table I is a pide to findin1 the correct size. To use this table, first 
determine the air flow to be carried. Find its value in the first column and read across to the column showin1 
the approitimate length of run to find lhe sugestcd pipe size for minimum loss. For eitample an air-delivery 
me of 2.S c:fm (0.7 mJ/min) c:an be maintained over a distance of I.SO ft (4.S.7 m) usin1 a pipe with an ~nside 
diameter of 0.824 in. (20.9 mm). If the total run is over I.SO ft (4S.7 m), a 1.049-in. (26.6-mm) pipe should be 
used all the way. 

If th: air flow is not known, use the compressor power (second column) to enter the table. For flows not 
in,ludcd in the table, assume that 1he now/power ratio is l.S dm/hp (0.l ml/min per kilowau). The 
calculation is only approlimate, sine:: the now/power ratio depends on lhe efficiency of the compressor. 
When in doubt, it is best to oversize 1he air headers, as they become pan of the air reservoi:. 
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TABLE I. SUGGESTED PIPE SIZES FOR A COMPRESSED-AIR DISTRIBUTION SYSTEM 

"-
(/ttt} 

!S JO ,, IOO l:JO :310 !10 !M 
.4irflo .. <:~,,,,..-w ,_,,.., 

fc-i•I ,,..,._, ,.,, (kW} 1.6 IJ.1 11.I .10.S ,,_, 61 111.! 91.! 

Sor lcu 0.14 o>r las 1.4 1.0 0.622 
(IS.I) 

ID 0.21 2.1 2.1 0.622 0.824 
(IS.I) (20.9) 

IS Q..aJ 4.J J.2 0.622 _o.12c 
(IU) (20.9) 

20 O.S6 S.6 4.2 0.124 
(20.9) 

ll 0.70 7.0 S.2 0.124 UM9 
(20.9) (26.6) 

JO OJIS 1.s 6.J 0.124 1.649 
(20.9) (26.6) 

JS 1.0 10.0 7.S 0.124 UM9 
(20.9) (26.6) 

«» 1.12 11.2 u 0.124 IJM9 
(20.9) (26.6) 

so 1.40 14.0 10.4 l..CM9 
(26.6) 

70 2.0 20.0 14.9 1.049 l.JIO 
(26.6) (J.S.0) 

-~ Air Campraaioft Raardl COOlllCil. 

.'O.w; n. fipns ia - .... bocl:p o( Illa ialllk - - ------- ill --,......_ill,._ ...... , ol ............. r•pe dial will..,, IM 
pn>au" luA IO a -.blc -.U- OftZ Illa - iadic:llcd. 

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

Suppose that an air now of 10 ml /min is desired in a 70-mm pipe. 200 m long. If 1he inirial 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 ml/min and 7 bar is found in the right-hand pan of the nomogram and projected diagonally 
upwards towards the left to the venical border line between the two pans of the nomogram. Then the 
horizontal line is followed to its intersection with the vcnical line representing the pipe lengrh of 200 m. 
From this intersection the path is diagonally downwards to the horizontal line representing the s;ipe 
diameter. 70 mm. then venically downwards to the scale. where the pressure drop. 0.1 bar. is read. The 
delivery pressure is therefore 7.0--0.J = 6.9 bar. Any other problem involving the five quantities represented 
in the nomogram can be solved in analoaous fashion. 

As a rule of thumb. when interconnecting valves and cylinders for a pneumatic circuit, use the pon-size 
of the cylindc:r as a guide. In any case. assumin1 that the factory already has a sourc: of compressed air. the 
magnitudes of the pressure fluctuations and of the lowest pressure need to be known when calculatin1 rhe 
cylinder size to ·decide whether there is enough air to drive the equipment. If not. the capacity of che 
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 incrcasina function of 1empera1ure. any fall in 
the temperature of saturated compressed air will result in excess moisture condensing out in 1he system. The 
quan1ily of wa1er so deposited can be great enouah 10 cause improper operation of a pneumatic system. 
Besides moisture, raw compressed air may contain abrasive compounds and sludges 1ha1 can cause great 
damage to pneumatic components. 

To prevent these bad effects an "air-conditioning" system is needed: suitable 1ir-processing equipment 
placed in the circuit ahead of cylinden. valves and other tools 10 dry. filter and add lubricant 10 1he 
compressed air and ro re1ulare 1he pressure. The air-conditionin1 assembly pictured in figure 4 is referred '" 
as a "trio" unit because ii comprises lhrcc components: 

I. Air filttr and dritr. This component traps residual moisture and dirt in the cumprcsscd air by 
swirlina rhe "raw air" around the bowl. Bccau• of ccntrifupl action. rhc heavier clemenaa sric:k 10 rhc side 
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or the bowl and arc no longer in the air stream. The accumulated water and dirt arc periodically taken out or 
the filter by opening the valve below the bowl. This ••flushing-out .. should be performed b.:forc the bowl is 
completdy filled wilh water; otherwise the dirt particles might get back into the system. 

2. Prrss11r~ r~11lator. By setting the knob on the pressure regulator. a definite. constant air prnsure 
can be maintained in the line. lt is not advisable to have too high an air pressure; the utr:i pressuae on!y 
means wasted energy. Note that a pressure regulator can only maintain pressures that :ire !os tbn the 
header pressure. h cannot provide a pressure higher than the pressure at its inlet. 

J. Air l11brica1or. Air lubricators arc important since air by itselr is not a lubricant. Without 
lubrication. the various components in the system will deteriorate and their life will be considerably 
shoncned. 

Air lubricators arc normally filled with a light oil. wbida. converted to a fine mist. travels with the 
compressed air into the equipment. The amount or 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-or-thumb in adjusting the 
lubricator is "one drop or oil (as seen in the sight glass of the lubricator) should rail for every 20 ft> (SOO dm>) 
orrree 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 
lbaa the largest component in the system. 
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Annex VIII 

ORGANIZATION AND DELEGATION OF AUTHORIT't' 

The ffiOSt effecti~e way to run a business is by setting 
up ~n administrative structure. This involves decidinq what 
activities are necessary to ~ttain the firm"s objectives, 
divide them into gro•.!ps .:onrl assigning e~ch qroup to .-ot 

manager possessing the n~cessarv author1tv and exoertise to 
c3rry out th~st? .,.,_:ti.·.1t.tes urooerl". The most 1moortant 
!Jrinciple in or·::t·~nt::1n!J tr1e .'=lbove. is t:he '.1::1t:'.1 o-t rr:im•1'and. 
1111 s me.:ins tr;""t o-=-~ch '::'mpl ovee =:r1oul d have onl v one 
supervisor to whfJm he •s •itrO?ctlv responsible. 

The other princ1ple to note is the fact that decisions 
are best made by the persons closest to the situation. 
Specialization should be •.1sed 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 e:<cerpt illustrates very well what waa 
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·~ absence. 

The owner qave each manager a detailed 
statement of the function of his department 
and the extent of his authority. Actions 
that the manaqers could take on their own 
initiative an~ ~ctions that required approval 
by the owner-1nanager were enumerated. 

Each depdrtment manager was instructed 
to designate and train an assistant who 
could m~naqe the department when the need 
arose. 

The owner ~oordinated t.he departments. 
The sdles manager and production manager 
set customer delivery dates together. 

Control was exercised by holding sub-
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subordinates responsible for their actions 
and checking the results of those actions. 
The owner nejther "breathed down his 
.nanagers~ necks" nor lost control of things. 
He relied upon reports and periodic staff 
meetings. 

The owner ~ept his subordinates informed 
so that they would have the facts thev 
needed for making their decisions. He tried 
to communicate effect1velv with them. He 
e~plain~d the "why" of his instructions. 

His managers were qi~en +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 judged 
them by their results - not their methods. 

If managers deviated too much from 
policy, the owner brought the• back into 
line. He avoided second-guessing his 
~anagers. If subordinates did not run their 
department to the owner·s satisfaction and 
if shortcomings could not be overcome, the 
owner replaced the iaanagers."<S> 

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

<S> Source: "Del~gating work and respons1b1lity 11 by Stanley 
Wan~ola, Small 8us1nffss Administration, 
Washington D. C., U.S.A. 
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ASPECTS OF 
PRODUCTIOll PLAllllINC AllD COHTROL 

Scope of production planning and control 

Production planning and control is the .ost i..portant production uu1e
aent function in any sull-scale furniture .. nufacturing fira. 

Essentially, it means the co-ordination, supervision and resulation of the 
rate at which the various production inputs - uterials, unpower, aecbiae
time etc. - are provided to the production systea in order to .eet delivery 
schedules at ainimm cost. In a saall fira, it encoapasses the following 
tasks: 

(a) Planning - forecasting sales, deteraining which product• to produce, 
the a.ounc of uterials required, the processes to be perforaed etc. 

(b) I.outing - selecting the path throu1h the uaufacturing ayat• which 
the product (or job-order) mast follov in order to achieve scheduled deli..
eries at ainimm cort. Here, it aust be decided which aecbine to use and vbo 
vill use it. 

(c) Scheduling - preparing and 801li.toring production timetables and, in 
cases of job-order production, acbec:uling the iocomins job orders bearins in 
aind the delivery requirements of other job orders on hand. 

(d) Dispatchiaa - autborizins the loaclins of a job order and aeadin& it 
to auwfactur1ng. This simultaneously release• the rav aaterials, tools, 
ji1s 1 fixtures etc. required for the .. nufacturing operation. 

Ce) Expeclitiy - assisting or foaterins the perfomoce of the various 
aanufacturiag• operations, ainiaizins or eliainatins "surprises" that .. ,. 
develop along the vay. 

Production plannins and control, therefore, acts a• an interphase between 
the urket and the f ira' • production systea, as depicted in f isur• 1 In 
developins countries, the typical ovaer-.aaager of a mall-scale furniture 
aanufacturing fira tends to perfon all the production plannins and control 
tasks besides the aore fi,:nctional ones involved in day-to-day aaaaa-nt of 
;:he fira. In perforains these tasks 1 however, he is seldom in poHeHion of 
all the infomtion neceHary to uke correct decisions. The result is that 
the sooclvill of the fira suffers, as failina to live up to delivery comait
aent• is a sure vay to lose cust011ers. 

A corollary to this unhappy practice is the persistent reluctaaee of some 
ovner-.anagers to infora plant supervisors aad workers of the production 
schedule C which is stored in his head). This situation can brins a f ira' • 
productio11 activity t~ a halt as the workers await instructions on vbat to 
load next. This problea, which can severely arain productivity and resources, 
can be rectified siaply by settins up a production schedule. 

ysource: Production :>!anagement for Small and MediWDTscale 
Furniture Mt:.nu!acturing iirma in Developing Countries. 
Cnapter VIII.(UNIDO) United Nations, lew York, I983. 
(ID/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 vbat constitute• production plan
ninc aad control in furniture .. nufacturiq, the tvo function• are treated 
separately below. In practice, however, they co hand in hand. · Geaarally 
speakina, production plannina conaiatl of: co-ordinatin& the production func
tion with other area• of the bu1ines1; deterainin1 what product• to produce, 
baaed on .. rket 1tudy; calculatin1 the quantitie• involved, bHed on Hle1 
foreca1t1; 1chedulinc delivery; pro1r ... in1 requir ... nt• of aaterial•, part•, 
labour aad facilitiH; aad 1ynchronizin1 the contribiation• of the finance, 
penonnel, purchH~n&, urketin& and ad•isaistrative section• to the 
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overall production acti.vi.ty. Production control, on the other hand, in
volves: monitoring all activities within the production depan.ent, thereby 
promoting effective shop operation; co-ordinatiqg .. aufacturing activities in 
line vith production plans; routing, loading, scheduling, expediting. and 
following-up; identifying deviations fro. the production plan during the .. nu
facturing processes; [inding the causes of such deviations and suggesting ways 
of eliminating thea. 

Production planning 

Figure 2 shows a simplified production planning scheme for a saall-scale 
furniture .. nufacturing fira. Even simplified, the task of production plan
ning involves a nuaber of steps and requires inputs of various types of in
formation. The process is seldo• as systematic-looking as the one depicted, 
as in llOSt cases planning activities are perforaed and stored in the head of 
the .. nufacturer. One consequence of this is that the .. nufacturer .. y cive 
in to changes of •ind, with resulting confusion and frequent cba .. eovers in 
production loads. Moreover, a .. nufacturer with a lot on bis ai.ad is liable 
to forget plans that he has only mentally recorded. 

Production planning commences with awareness of the production capacity of 
the fira. Production capacity, in theory, is the aaxiala output that could be 
produced if there were no such thing as internal and external coa.traints. In 
reality, however, machinery, equipment and staff seldom operate without such 
influence: hence the term "effective capacity". This is always less than 
production capacicy, because of the physical, product, process and human con
straints that haiper the production of furniture products. Physical con
straints may be the consequence of faulty plant location, layout, or .. terials 
handling proce4ures, a.ong other things. Product constraints .. y have tlaeir 
roots in, for example, standardization and simplification efforts; the number 
of product lines or designs carried; or the quality and .. terial requirements 
attaching to the products. Buean constraints .. y be related to work .. tbods; 
labour intensity; morale; working conditions; coapensation and remuneration 
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 acco.moclated on a one- or 11Ultiple-shift basia 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 
teras of quantities per unit of ti.e, e.g. 300 school desks per 110nth. Thus, 
effective production capacity should be generally in accordance witn 
production forecasts. The primary source of information for intermittent 
operations is the job-order, while that for continuous operations is the sales 
forecast. 

Preparin( production plans 

On the basis of technical dravincs, product specifications an4/or a sample 
product, the total materials requirements are estimated. Initial estimates of 
raw materials (direct and indirect) should allow for spoilage, wastage, econo
mic quantity ordering, re-order points, offcuts, existing inventory, and the 
like. At the process planninc stage, the types of machinery needed to manu
facture the prJduct, as well a• the estimated machine-hours required per 
process, are listed. Similar jobs carried out in the past will serve as a 
basis for the initial estimate of total machine-hour requirements. Thie esti
mate may be •djusted later to compensate for such factors as potential machine 
breakdown, repairs, power supply irresularities, and availability of operator•. 
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Figure 2 A simplified production planning scheme 
for a small furniture manufacturing firm 
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Process planning is followed by aan-hour plaDAina. This p~ocess be&iaa 
vith the identification of all the areas of production where aanpowr inputs 
will be required. Kan-hour estiaates aay be aide using rough standards baaed 
on workers' experience levels and records of absenteeiea, 800diness, tardiness 
etc. In some cases, man-hour planning is much simpler than process plaDAing, 
because more than one worker may be assigned to a machine. The data proYided 
by the materials billing, process planning and man-hour planning procedures 
will serve as in;tuts to the preparation of a "master schedule board" which 
should contain all the relevant information that is available regardina job 
orders on 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 ba11ic 
information input to the formulation of a production plan. Sales forecasting 
refers to the ability of the owner-manager to plan in advance - by estillatioo 
and calcubtion - the future sales voluae of the fira and the resource• and 
activities needed to attain it. The increasingly scientific .. th('.:fs of esti
mating future sales have provided small-scale furniture aanufacturers vith a 
aore sure approach to setting sales goals. Althou~h the results of these 
initiatives may still, in many cases, be aere "guesstJaates", such forecasting 
is vital to the preparation of the firm's budget and production plans. lut 
how does one prepare a sales forecast? 

A variety of techniques are available, ranging from the highly intuitive 
to the highly scientific. Simple approaches consider only a fira'• production 
in relation to its share of the market, while more detailed approaches would 
take into account the state of the economy and posaible subetitution by or of 
the product manufactured. In the present publication, an attftllpt vill be ..Se 
to introduce scientific, but simplified, forecasting proceduries. Ho aatter 
which 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-aad-ef feet" 
relationships should be searched for which would juatify - or not - the 
results obtained; · 

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

Cc) Sales forecasting expenses should be kept to a minimum; 

(d) The technique should be thorouchly 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 1eneratin1 accurate forecasts for 
the short tena (some weeks or months). Long-term projections (e.g. 3 years or 
more) should at best be considered mere prospect•; 

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

Ficure J shova the various factor• that can have a positive or nesative 
effect on future aales volumes. 
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Figure 3. Factors affecting future sales in small-scale 
f urniturc manufacturing f inns 
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The following forecasting techniques are particularly appropriate for 
amall-scale fu~niture manufacturing firms. 

Executive judgement method 

Essentially non-mathelll4tical, this method begins with the firm's salesmen 
being asked to submit their estimates of future sales. These are reviewed by 
the salesmen' a immediate managers, who may adjust them if it is considered 
that the aaleamen have tended to be too conservative in their estimates. The 
final (manager•') estimates are then transmitted to a sp~cial committee 
charged with drafting the final forecasts. (In very small fir111s, this func
tion ii assumed by the owner-manager.) The coaaittee would likely be composed 
of: the head of the marketing department; the head of the production depart
ment; the company treasurer; the company president; and the company secretary. 
The coaaittee reviews, revises and adjusts the sales estimates in the light of 
other factor• that the salesmen and their managers have not been in a position 
to consider, such as: expeeted changes in product desi~n; possible increased 
use of advertisin1; probable adjustments in selling price; planned improve-
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ments ~n project quality; expected revision of marketing strategies; and 
pro~able econoaic changes as a spin-off of changes takill(t place on the nation
al scene. This final revision represents the official sales forecast for a 
particular product. 

Derived demand method 

Also n~n-mathematical, this approach is particularly appropriate for aub
contrac tcirs who depend on orders from another company. The sub-contractor' a 
forecast could be based totally on the sales pr1.5•ction 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 projectiocs of the bottling 
company. 

Market indicators method 

Market indicators are econoaic factors that influence the deaand for a 
product. In using these for forecasting purposes, the main idea is to obtain 
tne ir.crease/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, hovever, lies in the fact that some prc;lucts are 
directly affected by a number of market indicators. Among the more ccnmon 
market indicators are: (a) population t.reads (population magnitude; birth 
rates; death rates; ma~ital trends; migration; age pattenu); (b) construction 
trends (private and public: building); (c:) foreign trade developments (import 
and export activities); and (d) general economic conditions C increases in 
gross national product, unemployment rates, inflation rates). In the case of 
furnitur~ manufacturing, the volume of construction activity in an area can be 
an ir~icator. Harriage and birth rates can also be used, but these tend to be 
veak 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 ·Jsing historical figures analysis 
is to compute average increases or decreases for a given forecast period, 
using the Simple Average Annual Increase (SAAI) system, as shovn in the fol
lowing example; 

The annual sales record of a small-scale furniture manufacturing 
firm is: 

Sale!' 
Year {thousands of I~) .,-- 45 

2 52 
\3 39 
4 42 
5 65 

Using the arithmetic method, the following computations 
are obtained: 

Sales in year 5 • 
Sales in year l • 
Incre~•• in 4 years' ope~ation • 

{thousand' of IC) 
65 
45 
20 
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Thus, SAII a 0.5 (obtained by dividing the 
increase by the years of operation). 

Sales projections 

Year Sales 
(thousands of IC) 

6 70 
7 75 
8 80 

Ye~r-to-vea~ change method 

It will be observed that using the arithc:etic method only the l.:ist year 
(5) .ind the first year (l) wei:e used in projecti:tg the sales volume. The 
years in-between were virtually disregarded. In the year-to-year change 
method, ho.,ev~r, the .:hanges (positive or negative) are considered for each 
period, as sh,,w:. in the following example: 

Year-to-ye2.r 
Sale$ volume change Percentage 

Year (thousands of IC) (thousands of IC) change 
l 45 (base year) 
2 52 +7 +15.6 
3 39 -6 -13.3 
4 42 -3 -6.7 
5 65 +20 +41.,4 

Algebraic sum +ii"" +40.0 

Thus, t• • vear-to-year change of + IC 18, 000 for a period 
of 5 ;~as - or IC 3,600 per annum - can be used in p~ojec
ting the aales 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 finalized, 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
~ring 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 to~al sales volume generated in the pre
vious year. These percentages can be used as the basis foi: determining the 
contribution of each product line in succeeding years. 

From job orders to produc~ion plans 

Production planning fo( ~ continuous-type manufacturing operation is rela
tively simple compared :h that for a job-order production system. This is 
primarily because planning ;er se tends to be more difficult in the latter 
cue. The basic informati.onfo~the preparation c.f a production plan for a 
job-order oparation is entered in a production planning sheet, a model of 
which is shown in figure 4 
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Figure 4 Pro<luction planning sheet for a small-scale 
furniture manufacturing firm 

Job order No. 5. Date received 

Customer 6. Volume needed 

Address 7. Other infor::iation 

Contact 

Product specification~ 

8.1 Standard product lines 8.2 Hade-to-order products 

Additional spe,ifications Product design/technical 
(moisture content, finish- drawing 
1ng modification etc.) 

Breakdown of parts/ 
Conditions of delivery components and fittings 

Additional specifications 
(type of materials, 
finishing etc.) 

Conditions of delivery 

Materials list Unit Quantity/piece Total quantity required 

l. Wood and lumber m.:i:erials 

2. Upholstery materials 

3. Hairdware 

4. Other 

-
-
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10. Manufacturing processes for standard product lines 

Machines. Estimated Estimated T o t • l 
Manufacturing processes 11gs 1 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 .ised set-up hours man-hours 

-

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

Materials (allowances for non-availability. rejection rates. sc:-aps etc.) 

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

Man-hours (absenteeism, tardiness etc.) 

u. 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 .ade-to-order. If standard, then besides the .. urials ( itea 
9), the .. nufacturing processes - including the .. chines and equi1>91ent needed 
- will have to be listed in detail. In firms using relatively sophisticated 
techniques, inde~ cards may have to be consulted when filling in the .. nufac
turing processes columis (itee 10}. The index cards should contain details of 
all standard product lines carried by t~e firm. For non-standard products, 
item 11 should be filled in. V3rious adjustments can later be .ade (if neces
sary} to allow for unexpected delays. Records of these adjustments will help 
the owner-manager in future esti .. ting of realistic delivery dates. 

Again, in the more sophisticated, medi~sized firms, a card detailing the 
process flow o( the product is prepared. This accompanies the components 
throughout the factory, serving to inform workers about the next operation, 
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 operation 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 dillensioned 
sketch of the finished component, enabling the operator to set the .. chine 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 .. ke 
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 w~rk flows to each process; and 

(d) Plant supervision can be kept to a minimu::i. 

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 prociuction costs (through greater utiliza
tion of existing 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 revised through (a) periodic adjustments { i" small plants· that 
change products and accept job orders at regular intervals); (b) concinuou• 
adjustment• (in small firms employing job-order systetU with very shore prg
duction cycles); or (c) accidental adju•taents {upon discovery, in the cour•e 
of production, of new or improved methods or processes). 



Figure S Production plan for a job-order manufacturing system 

Date M<111- Machine- Volume 
Job order Date of Quantity Materia 11 t1our1 hours per 

No. received de livery required required estimate eat imate week 

.._______ 
- --------

F i.rst 
machine 
loading 

date 
Production 

to date 

~ 

I 

°' m 
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Basic production control procedures 

Basically, production control means regulating, synchronizing and co
ordin3ting all the activities involved in aanufacturing in order that delivery 
dates can be met, plans implemented with opti ..... efficiency and econoay, and 
the right quality achieved using mini.mm capital investment. All furniture 
manufacturing companies, big and small, are beset by the following probleas: 

(a) How to satisfy cust011ers• delivery and quality requirements; 

(b} How to reduce production costs, thereby lovering the price of the 
product; 

(c) How to ~~~ntain a minimwa level of capital investment; 

(d) How to stre3Jaline the production cycle. 

These probleas sometimes seea insoluble, as they appear to be inconsistent 
with one another. Salesmen and other .. rketing staff cla.our for quick deliv
ery, production personnel for more tiee, and financial staff for reduced 
capital expenditures. 

The basic elements of a control systea must be present in production 
control. Figure 6 illustrates the basic production control concept. Here, 
subject to control is the rate of production that vill perait the realization 
of all delivery comnitments at a relatively low cost. A daily production (or 
accomplisbmects) report should be prepared in order to keep track of the day
to-day rate of production. This report should tally vitb the production plan 
(which outlines the desired rate of production}. Deviations froa the produc
tion plan are recorded in a daily production variance report. Each deviation 
must be explained by the persons responsible, who should, besides, take the 
necessary corrective action. The production plan may SOlleti.mes 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 adjustins 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 their 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 systea 
helps to: systematize job-order scheduling; optimize the utilization of men 
and machines; provide better control of vork methods; maximize workers' satis
faction, besides increasing their effectiveness; minimize vaste; and bring to 
light more profitable options for manufacturing specific products. 

Order and flov production control systems 

There "8re two basic production control systems: order control and flow 
control. The two systems exist because there are two general types of manu
facturing process: continuous and intermittent. It is difficult, 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 quantities of units chat are seldOtl re-orders; 
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Figure 6 Basic structure of a prcxluction control system 
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(c) Uses multi-purpose aachinery and equis-ent 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 control. 

A feature of the order control system is that the process of production 
cJntrol actually starts with the signing of the contract or agreement between 
the firm and the customer, regarding the type, quantity and quality of pro
ducts to be produced, and t:he delivery date. The elements of thi~ agreement 
are embodied _in t:he Pr~uction Planning Sheet (see again figure 4 - and 
sometimes in the Job Order Sheet. A routing scheae may subsequently be de
vised showing the most appropriate flow of materials within the plant in light 
of the various manufacturing processes required. The estimated time, rav 
aaterials and the .. chine-hour requireaents for each .. nufacturing 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, aad ensure 
that products vill arrive at the finished goods storerooa on the date sti~ 
lated. To guarantee the success of this operation. the following steps should 
be taken: 

(a) The product should be divided into its major and ainor c~onents and 
the decision .. de as to whether to aake or buy thea. This means deteraining 
in advance which parts or components it would be econoaical for the fira to 
.. ke and which could be more econoaically bought outside. 

(b) The ovner-aanager should make hiaself thoroughly faai.liar with the 
alternative ways of delivering the $ervices stipulated in the job-order. in 
order that the most econoaical process will be selected prior to inserting the 
job-order in the production system; 

(c) It should be ascertained that the various procurement lead ti.mes for 
the required rav i;:..iterials 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 (Progr....e Evaluation and Review Techniques) Network Analysis. 

The Gantt chart shows, in descending steps, all the ti.me aad activities 
involved in a process, from the procurement of the raw 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 similh procedures and differ only in the type of "causes" of failure to 
meet production plans. An example of a Gantt cbart for a particular job order 
is shown in figure 7 

The PER.T Network is a logical representation of the sequences and proce-
. dures involved in all the manufacturin1 activities associated with a 1iven job 

order, using PEIT principles of prosraaaing. At the moment, the PEit Network 
is applied only in sophi•ticated medium- to larse-scale furniture 
manufacturin1 plants. 
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Figure 7 Gantt chart (operator record type) 

Day number T 
21 22 23 24 25 26 

Date 
Planned time for job order 
Actual time for job order 

27 

? 
y 
y 
r 
' 
~ 

28 29 )~ 31 

Causes of delay 

Operator absent 

Power failure 

Tools jigs not available 

Machine breakdown 

Accident 

The scheduling process will never be completed satisfactorily unless a 
production monitoring chart is eaployed 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 sU1111Arized report on the 
process of every job being processed. A fonaat 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; 

(c) Reportinc and arranging feedback on the status of each job order 
bein& processed in the plane; 

(d) Controlling work-in-process. This task involves assuming respon
sibility for uncompleted work after a certain date, reporting the level of 
work-in-process, the amount requirin& re-work and t;~e allOUnt of scrap mater
ials generated. 



- 7J -

Figure 8 . Production monitoring chart 

PRODUCTION HONlTORlNC CHART 

Month of __ J_an_u_a_r_.y..__ 

y Job order 
:io. 1 2 3 4 5 b 7 8 9 10 l2 12 ~ 31 

xxxx2 

xxxx4 

xxxx8 

K~y: Planned production (in units) 

----- Actual production to date 

'T Date todif'y 

Figure 9 Fonn.'lt of a job-order processing report 

Job-order processing reporL tor the month of ... 

Cusromer Job Brder No. Past due This week Next week Remarks 

" 

. 
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If the production planning and control functions of an intermittent 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 
prodW:tion expediter. Production expediters have an ir.timate 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 syst~m is applicable to small firms th;it empl~y the con
tinuous manufacturing process. Such firms are generally char;icterized by; 
the large-volume production of standardized products; the departmentalization 
of the plant by product; the use of special-purpose machines; the tendency 
tCKrards long-term sales contracts; and production for stock. 

The primary function of flow control is to provilfe adeq• .. ate control of the 
rate at vhich a product or material "flows" through the firm. A f.rm employ
ing the continuous manufacturing process can reap the econo,aic advantages of 
the .ass production system - i.e. speed, low inventory in process, low unit 
costs, silla)ler supervision, and simple production control methods. Even if 
flow control is relatively limited in application vis-l-vis order control 
(e.g. in interaittent manufacturing) the basic elements remain the same: 
routing, scheduling, dispatching and expediting. 

In continuous manufacturing, the production department must be t?ld 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 m:anufacturing will be based on the 
company~s sales forecasts. 

The basic elements of flow control .arc routin~, 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 inte:mittent 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 
produccion 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 proceues to be employed. For 
continuous unufacturing, these instructions will be relatively complicated. 
For this reason, most small companies engaged in continuous manufacturing do 
not employ dispatch form.. 

• 
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Production monitoring charts for continuous 
furniture manufacturing 
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Example A 

-
---

--------
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(one shift ) 

Planned 
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Actual 
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Planned production 
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Annex X 

ASPECTS OF QUALITY AND PROCESS CONTROL iN THE 
FURNITURE INDUSTRY 

A. i-'rinciples: 
From the manufacturing point of view. qualitv is to 

meet customer e:-:pectations in materials 1.Jsed, workmanship, 
design and function in a product in~ended for a spec1tic 
end use. 

The level of aual1ty is determined by: 
1. fhe value of quality to the customer. This varies 

from customer to customer, market to market, and item to 
item. 

2. The cost of achieving quality and the price the 
customer is willing to pay for it. The customers often want 
high quality but are willing to pay only a iimited 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 questions, then we have to 
establish a system to attain that. The steps in 
establishing the system include ihe following: 

1. Setting of standards and control parameters f.:,, the 
desired quality level. 

2. Measuring actual performan~e against standards set 
by using the control par~meters. 

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

An effective quality control system through 
inspections, should be able to r~duce faults, rejects, and 
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 eliminat~d. 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 of 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 resp<.Jnsibility resting on the 
individual who is in charge af quality ~ontrol. However, 
the required quality level cannot be attained by 
inspections and policing only carried out by a handful of 
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quality control staff. The quality level aimed at should be 
the ideal of every single person from top to the shop 
floor. It is the collective quality awareness and 
determinat10~ of all involved that will be directed and 
complemented by the quality control staff. Figure l below 
illustrates the involvment of staff of various levels in a 
quality control system in a furniture factory. 

Figure 1: Organization cf Quality Control. 

Organizational Level 

1. General management. 

2. Quality control dept. 

3. Production department. 

4. Foremen and operators. 

5. Workers. 

Maior Responsibilities 

Adopting a ou~lity policy. 
Setting a quality level. 

Setting quality standards. 
Designing quality control 
system. 

- Car:·ying out inspections. 
Mon!toring, evaluating 
and revising the system. 

Training operators and 
foremen. 

- Training work~rs. 
C~rrying out inspections. 

Training workers. 
Setting ma=hines correctly 
Using appropriate and 
sharp cutters etc. 
Carrying out inspections. 

Carrying out :!.nspections. 
Informi.ng forenen and 
op er ator2. 

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

system, ~he personnel involved in it should have a thorough 
knowledge of the various materials, production machinery 
and processes used. 

Quality controls and inspections are carrie~ 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 
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furniture is given in Table 1. 

Table 1: Basic Quality Control Equipment. 

Quantitv 
5 

1 

1 

1 
2 
1 
2 

2 
1 
1 

1 

Description 
Vernier calipers. Measu
ring capacity: 150 mm. 
Micrometer. Measuring 
capacity: 25 mm. 
Flow viscosimeter. 
<Ford cup, No.: 4> 
Hole position gauge. 
Stopwatch 
Clock ti mer • < 60 min • ) 
Immersion type industrial 
thermometer. Measuring 
range: up to +250 deg. C. 
Lt~ngth gauge. < 1, 000 mm.> 
Angle gauge. <180 degrees> 
Precision dig tal balance. 
Capacity: 1 k,_ 
Sensitivity: 0.1 gr. 
Portable wood moisture 
meter. Measuring range: 
4 to 607.. With selector 
switch calibrated for 4 
tropical wood groups 
and temparature compensa
tion from -20 degrees C 

Potential Supplier 
FIRA <*> 

.. 

FIRA 

FIRA .. 

to +80 degrees C. Long hC:&mmer 
electrode. 

<*>= Furniture Industry Research Association, Stevenage, 
U. K. 

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 in a half exposed part. In a ~once~led 
part on the other hand, a defect clearly visible ~~ a 
single large defect or a number of smaller detect~ m=v be 
permitted. In a mPd1um ~uality product~ tolerances for 
defects are wid~ned. 

Quality r-ec,u1 rement-:;: for di ffenmt parts of furnJ ture 
1n terms of materials and workmanship can be set by using 
the specifica~1ons drawn up by the International Standards 

• 
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Organization \I. S. 0.) in their document ISO I TC 136-N13. 
According to this document. three groups of parts may 

exist in a piece of furniture: 
1. Fully exposed parts: Parts that are clearly visible 

by normal use of furniture. (e.g. tops, fronts~ sides>. 
2. Less exposed parts: Parts that are visible but less 

conspicious. (e.g. crossbars, rails. inside of cupboards. 
legs, surfaces hidden by cJshion or matress etc.). 

3. Cor.cealed parts: Parts which by normal use of 
furniture are not visible or are hidden. Ce.g. reverse side 
of sea~. table top or cupboard, parts covered by 
upholstery>. 

Table 2: Quality Control of Raw Materials 

I. So 1 i d Wood : 
1. Moisture content. 6. Straightness. 
2. Thickness. 7. Stains. 
3. Species. 8. Fungal attack. 
4. Colour (overall). 9. Insect damage. 
5. Defects <cracks, knots>. 10. Grain direction. 

II. Panels <Plywood/Particleboard): 
1. Surface smoothness. 
2. Colour and grain pattern <surfaced particleboard and 

plywood). 
3. Thickness. 
4. Moisture content. 
5. Specific gravity <Kg.:_ I Cubic meters>. 
6. Delamination <knife test>. 
7. Swelling. 
8. Manufacturing faults <gap, pleat etc.>. 

III. Lacquers: 
1. Viscosity. 
2. Solids content. 
3. Film hardness. 
4. Dry:'ng time. 
5. Adhesion. 
6~ P.H. value. 
7. Colour fading. 
8. Colour uniformity. 

IV. Glues: 
1. Viscosity. 
2. P.H. value. 
3. Shelf life. 
4. Pot life. 

9. Shineness. 
10. 
11. 
12. 
13. 

Hiding properties. 
Elasticity. 
Temperature resistance. 
Solidification at the 
base. 

14. Shelf life. 
15. Pot 1ife. 

5. Open life. 
6. Storage temperature. 
7. Curing time. 
8. Curing temperature. 
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D. Process Control: 
The process control function is compiementary to the 

quality control and inspection in achieving tne desired 
quality level. Its other main function is to eliminate 
re-work. rejects and waste in materials and manpower. After 
every operation. the parts are controlled to determine 
whether they are ready for the next process. 

The main features controlled at precessing stages of 
production are grouped in T.3.b le 3. 

Table 3: Process Control Features in Production. 

I. ~t the Machining Section: 
<a> Rabbet and Groove Control: 

!. Rabbet depth. 
2. Rabbet width. 
3. Rabbet length. 
4. Groove width. 
S. Groove depth. 
6. Groove length. 

(b) Final Dimer.sion Control: 
1. Length. 
2. Width. 
3. Thickness. 
4. Corner ang:es. 
5. 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. 
5. Dirt and impurities on surfaces. 
6. Colour uniformity and mAtching. 
7. General panel production faults. 

(f) Veneering Press: 
1. Glue vi~cosity. 
2. Amount of glue <Gr./sq. m.>. 
3. Press temperalure. 
4. Pressure. 

,. 



• 

81 

5~ Pressing time. 
6. Veneer joints. 
7. Cracks on the face. 
8. Face veneer slippage. 
9. Face veneer adhesion • 

II. At the Surf~ce Preparation and Finishing Section: 
<a> Sanding: 

1. Grit size. 
2. Belt '5peed. 
3. Feed speed. 
4. Pad pressure:. 
5. Sand paper marks. 
6. Sanding dust on ~he surfaces. 

Cb) Spraying I Lacquering: 
1. Viscosity. 
2. Amount of lacquer applied on th~ surface 

Cgr. /sq.m. > •. 
3. Colour and tone of stain or lacquer. 
4. Air bubles in the lacquer. 
5. Pressure and cleanness of compressed air. 
6. Colour uniformity of the filler or stain 

applied surface. 
7. Stains or marks occuring on the surface during 

production. 
8. Overall visual control during and imme~ia~ely 

after spraying. 



- 82 -

Annex:XI 

STACKING OF TIMBER FOR AIR DRYING 

2-3'' Slope ,. 
i!:l ..., 
[3 

- . - .. -
r" 

I -
•.I T 

I 
1·1 ... 

r 
·-~ 1"1 

I 
F'.t I• 

r 

~ 
I ' I 

.,,. .. 
- . I: 

'J~ I I - r: 
(7}l ... I 

' .. I 1 l 

!t Stack support fl 
; .. [] . 

. 

/•"•\ r··\ 50-60cm. [ .·\ . . . . . .. . . . .. 
. . ., .· · ..... : _. .. 
. . . . . . . . . . . . 

goncr1te or · · ·. · · 
. . . . 

. ! J_. ::·. ·.: ::. 
. . . . . : 

. . .. rave . - . . .. 
. , . ..... • .... 

.... I.00 - I.21i m- . 
• 

I" 

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

.------- W:tnd direction 

ligure 2:Plan of stack foundation blocks. 
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MATERIALS HANDLING DEVICES FOR FURN!TURE AND 
WOODWORKING FACTORIES 

The most common devices for the handling of raw 
materials and work-in-progress are the various types of 
wooden and combination of wood and metal pallets. They can 
either move on the fl oar on ~heels or be moved by various 
transport devices '5uc:h as manually operated hydraulic 
pallet trucks, flat 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 1, 2, 3, and 
4 are easy to manufacture by the factoriPS themselves. 

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

Drawing 1: Wheeled Frame Pallet 

Drawing 2: Lever Type Pallet 
Transporter. 

Drawir.; 3: Flat-deck Pallet Car. 

t 
I 

\I l \fi J ti 

Drawing 5: Working Principle of 
Flat-d~~k Pallet Car. 

Drawing 4: Fork-type Pallet 
Car. 
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Drawing 7: Wheeled Pallet for 
Glass Sheets. 

Drawing 6: Working Principle 
Lever Type Pallet 
Car. 

Drawing 8: Mobile Bench for 
Power Tools. 

Drawing 9: Wheelled Panel Transporter. 
t- 0,8 

T ,.,---.. , 
0,711 ~ 1,111 -i . 
..!.. I J 

a b c d e f 
Drawing 10: Overall Sizes of Various Pallets and Transport 

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 for lacquer 
sprayed parts. f= Special pallet truck for 
cramps.> 



OPERATION OF PREVENTIVE MAINTENANCE 
<A SIMPLIFIED SYSTEM> 

1. Preventive Maintenance: 

Annex XIII 

A preventive maintenance svstem in its simplest form 
covers the following: 

(al Preparation of preventive maintenance files for 
each machine and piece of equipment: 

This file contains all the information which is 
necessarv 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> Preparation of machine maintenance cards: 
These cards contai~ 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>. 

GEt£RAL DAT,\ . TECHNICAL DATA 

1. Machine Nam : 1. Main Motor ; 

2. Brand and Make . V: Phase: Hz: . 
J. Model and Type . HP: RPM : Kw: . 
4. Serial No . . 2. Control Gear : 5. Seller /Agent : Y: Allp . Ar./OC 6. Capacity . . . 
7. Inventory No : 3. Grease type . . 
a. Date of purchase: "· Bearings . . 
9. lengthxWidth>Cffi~t . 5. Oil Type . • . 

10. Wei~t . 6. Grease Type . • . 
7. CD11preaaed air . . 

Date Details of intervention and 11&terriala used Carried 
n...t: Av 

~ -------- __.,,.,.,-

Drawing 1: Machine Mainte~ance and Repair Card. 

4 
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A naor~ detailed inspection or maintenance report is 
made seperatelv after each visit. Machine maintenanc~ cards 
can be used in two different methods: 

One method is to make one card per machine. on which 
:Joth the rnechanical and electrical interventions are marked 
~s in Drawing 1. The other method uses two different cards, 
or1e for mecnanical work. one for electrical work. 

In either =~se, a se~arate card is made for each 
machine or equ1pment far each frequency of work in such a 
way that each card will onlv ffiention those parts to be 
tnspectPd on tnat p3rt1cul~r occasion. (weekly. monthly, 
quarterly, yearly etc.>. 

(c) Preparation of a maintenance plan: 
After preparation of all the machine cards for each 

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 indicated 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 for 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 speciti=ations of 
lubricants of different manufacturers and for 
identification of alternatives is extremely usefull. <See 
Tab le I). 

(c) The lubrication plan: 
The lubrication plan is made for t~ose lubrication 

activities occuring more often then every two weeks. The 
lubrication plan i~ ba~ed on the one hand on the 
lubr1cat1on cards and on the other hand on the planning of 
preventive maintenance. The lubrication activities wi~h a 
frequency exce~ding one month, are planned so that they 
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caincid• 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~ monitoring are carried out and/or supervised by a 
fully qualified technician. A standard job specification 
for such a technician is as follows: 

JOB SPECIFICATION 

TITLE 
EDUCATION 
EXPERIENCE : 

Machine maintenance technician. 
Technical school certificate in mechanics. 
Some experience in ma~hine 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 ar.d undertaking of preventive 
maintenance operations including 
lubrication, testing and inspection. 

7. Undertaking of breakdown and repair 
maintenance when necessary. 

B. 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. 
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Drawing 2 : Machine Maintenance and Lubrication Plan 
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Table I: .Lubricants and tneir speoifioations. 

LQbrlc&Dt Code .Lubricaat Equlvaleat Labrlc&Dt Grad.ea Lubrlcut Deacrlptioa • Lul»rlcaat to be 
•Symbol type Propertl•• for·& 

A OU : l. · Slaell TeUua · Ol( 15 . · 1. ~ iood fluallty mi11:9nf"oll 1. ~all • roller 

@. 
a. Mobtl Veloclte Oll 6 2. · Vtecoelty : bearta1a ov•r . . 
3. BP Ener1ol HLP •o 60 • ?O SSU e 1000 I' •ooo R.PM ... J:••.o lplP•••o 3'6 . 3. Contalu. oxlclatloa-UabW- z. OU Ml1c Lubrl· 

. ~ . C:.•trol Hyilpin :M . tor• to\ preveat IUID .'and cation 
6.· Calta Sp!Ddura M varal•la lormatloa • . · 3. Cut •pray 

' Air Cylinder 
(Sp~dle OU) .. . 
B 

@ 
OU 1. Slaeil Tellu• OU 33 1. A 1oocl qualtiy &urblDe 1. Ball' • roller 

2. Motatl Va~tl;'& OU HAvy type mlDeral oil b•~rlna• uncler 
M~dlwn 2. Vt•coe~ty: '6000 R.PM 

J. · BP Enersol HLP 100 Z90·SJO 18U 0 100'1.F- z. Plain bearU.1• 
'6. • E••c; Ter•••o 52 3. ContatDJ otddadOD ~lbl~ . under •ooo 
5. Ca9trol Hye Pin .100 tor• to.pr•v•D~ 1um and . 3. Roller ~lu• 
6. · Caltex R.eaal OU PC varnlab formation. "· Friction 'polnt• 

~ 

(LQdcatllll ()\l} 
way•, .-lld••• 

c (f) Oil ·1 •. Shell Carhe•Oll 31 . 1. A 1tralpt mlDeral oll l . Roller ch.aln• 
2. Mo'bU Vactra OU (Heavy where lODI period• of. 2. l'rlctlon polDC• 

Medium) coaatbw.ed a•• 1, not r•· way•, elicl••• 
s. BP EDer1ol EM 125 ql&ll'ad.aad aa IAap .. alv• 
4. E••o Coray 50 oll l• cle•lr ... 
!L Caatrol M.aau l;D z. Vlacoalty : 190 .. ~JO SSU · 
6. Calta Alepla Oll e 1oocir 

CGeaeral Pupo•• 
OU) 

• 
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Annex XV 

LIST OF ADDITIONAL EQUIPMENT RECOMMENDED FOR 
PEE WOOD PROCESSING LIMITED 

DESCRIPTION AND SPECIFICAT!ONS 
Dowel milling machine for spiral 
grooved dowel rods and non-grooved 
smooth rods. Dowel diameter: o-18 mm. 
Feed rate: 4-7 m/min. 

QUANTITY 
1 

Dowel cutting and chamfering machine 
for dowels 6-18 mm diameter. 
Jig saw or very na~row b~nd sawing 
machine for cutting shaped parts. 
Throat depth: 500 nHn. 
1'1ulti-spindle dOMel hole boring-machine 
with swiveling universal head. Nu.t>er 
of spindles: 25, Distance between 
spindles: 32 .... 
Double circular cross cutting saw for 
sizing and squaring up. Max. working 
width: 2,500 -· Di.-ter of aain saw 
blades: 300 -· 
8-nch type •.nual edge banding •achine 
for curved, round and straight edges 
with hot .elt glue pot and top and 
bottoa tri .. ing units. 
Veneer pack adge shearing guillotine. 
Cutting length: 2,500 ..... 
Zig-zag veneer splicer. Working 
widt.h: 900 ... 
Glue spreading roller for frames and 
panels. Coating width: 1,000 ..... <For 
tMO side glue ~pplication>. 
Horizontal panel cutting saw. Be•• type. 
Cutting lengths 3,200 ... Cutting 
widths 2,100 -· Maxi111U• cuttinQ 
h•iohts 11~ ... 
Wide belt sandino .. chin• for surface 
and thickn••• sanding. Working 
widths 1,000 ... Max. working height: 
170 ... Mini111U• working heights Ven..,. 
thickn .. s. 
Conventional type tillber drying kiln. 
Capacitys 2~-30 cubic meters I charge. 
Pneumatic carcass assellbly press for panel 
furniture. Sizes Width X Height X Length, 
~00 mm X 2,300 ,.. X 2,~oo mm. 
Pneumatic assefllbly press for chairs. 
PVAc glue application pufRP. 
Capacity: ~ kg~ CO'llplete with glue 
pistol, hose and nozz1 ... 
Horizontal grinder for butt welded band 
saw blad••· 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
2 

1 
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Manual cloth punching press for 
upholstery buttons. 
Manual upholstery button covering press. 
Pn~-matic stapler for fixing upholstery 
fabrics on to frames. 
Toggle clamps for use on jigs. 
10 pcs. for up to 15 mm. clamping h~ight. 
10 pcs. for up to 22 mm. clamping height. 
10 pcs. for up to 31 mm. clamping height. 
Complete dust e~~traction 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 > • 

1 

1 
2 

30 

1 
20 

5 
1 

1 
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COSTIHC AND PRICING 

A. IDENTinCATION Q! .£!!!! ELEMENTS: 

In furniture and joinery manufacturing various cost elements 

are involved. Depending on their nature. they fall in one 

of the following cost groups: 

1. Direct materials 

2. Direct Labour 

3. Overheads 

4. Transport 

The most common ccst eleaents 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 exaaple: 

Tiaber 

Plywood 

Particle board 

Fibreboard 

Veneer 

Laainates 

Glue 

Lacquer 

Varn:l.shes 

Thinners 

Fillers 

Webs 

Springs 

Upholstery nails 
and .Caples 

2. ~t labour costs: 

Stains 

Binges 

Randles 

Locks 

Drawer slides . 
Screws 

Nails 

Upholstery fabrics 

Leather (including synthetic) 

Foau 

Purchased parts 

Packaging saterials 
Thre&ds and s tr in gs 

Othe~ direct materials. 

Th••• are the cost• of labour directly used in the actual 

manufacture of the product. For example: 

Machine opeTators 

Mac~ining and other pro~uction helper~. 

• 

.. 



3. Overhead costs: 
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Hand sanders 

Spraymen 

Hand polishers 

Asseablers 

Fabric cutters 

Sewing machine operators 

Upholsterers 

Packers 

There are cost eleaents which are not directly attributable 

to any particular product but are shared vith all products 

manufactured. Exaaples are as follows: 

Indirect aaterials such as: -
Cutting tools, bits and knives 

Sanding papeE 

Veneer tapes 

Needles for sewing 

Cutting blades 

Maintenance supplies 

Water 

Steam 

Electric powP. f" 

Fuel oil. 

Indirect labour such as: 

Plant supervision 

Engineering and technical P•?ra,,1~!1.:? l 

Quality control 

Prototype 11118king 

Research and development 

Maintenance services 

Tool sharpening services 

Storage rooa services 

Timber yard ••rvices 

Work area cleaning 

Warehouse and s~owroOll services 

Security service• 

Materials handlin1. 
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Other indirect costs such 2s: 

Administrative 

Sales and marketi~g 

Depreciation of plant and machinery 

Depreciation of buildings 

Interests on loans 

Rent 

Li~ence and royalty fees 

Property taxes 

Amortization of jigs 

Amortization of special tools and equipaent. 

4. transport costs: 

These are the costs incurring froa the delivery of products 

to the customers and/or distributors. 'l'or exaaple: 

B. PllICIKG: 

Freighc costs 

Cortainer fees. 

Handling expenses 

Th~re are various methods used for pricing of products 

in the furniture industry. The widely used aethod among 

the saall to aediv.m size aanuf acturers is the "full-cost" 

pricing. The aain reason for its popularity is its siaplicity. 

The "full-cost" pricing method is based on the following: 

1 The estiaation of actual quantity of direct materials 

and subsequent calculation of their costs. 

2 The estimation of the actual &110unt of dirftct 

labour hours and subsequent ~•lculation of their 
costs. 

3 Th• computation of overheds as a direct proportion 

of either 1 or 2 above (112 ,113 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 fora for the recording of each 

cost component for each job is recOllllended. An example 

of such a fora is shown in Drawing 1. 
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LIST OF ADDITIONAL EQUIPMENT RECOMMENDED FOR 
MOTKITS <GHANA> LIMITED 

DESCRIPTION AND SPECIFICATIONS 
Automatic copy turning lathe with 
hopper, hydraulic copying, sanding 

QUANTITY 
1 

and cut-off units suitable for small 
length pieces. Max. turning length: 
800 mm. Max. turning diameter: 180 mm. 
Spindle RPM.:1,640, 2,630, 3,280, 
S,260. 
Automatic rod milling machine to make 
round and smooth faced wooden rods. 
Diameter range of rods: 8-65 mm. 
Dowel cutting and chamfering machine 
for dowels of 8-65 IMl diameter. 
Round rod sanding machine. Maxi.um 
diaineter: 80 mm. 
Multi-blade panel dividing saw with 
roll infeed and outfeed. Maximum 
cutting width: 1300 mmA 
Double cross cutting saw with scoring 
saw units. Max. cutting width: 1,soo tnta. 
Automatic staining and lacquer spraying 
machine with st~el mesh belt feeding 
unit for small size flat pieces. 
W::rking width: 1,000 mm. 
Hot air drying tunnel to be connected 
to staining ~achine above. Working 
width: 1,000 mm. Working height: 
500 mm.<•> 
Staining machine with dipping tank for 
small toy parts. Working width: 1~000 mm. 
Osei llating hot air drier with steel 
mesh feeding belt to be combined with 
the staining machine above. Working 
width: 1,000 mm. Working hei9ht1 :500 IRll. 
(t) 

Lacquer spraying booth of wat.,--wa•h 
typ•. Height X Width of sprayin9 ar••• 
1,9~ mm X 2,500 mm. 
Hot air drying tunnel with overhead 
conveyor for small anc assembled it111ts. <•> 
PVAc glue application pump. 
Capacity: 5 kg~. Complete with glue 
pi•tol, hose and nozzles. 
Set of quality control equipment. 
<S•• Annex X >. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

<•>1 Further t•chnical sp•cification• to be determined 
after consultation with supplier• of coating materi•l•. 
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Annex III 

SHARPbHING ROOM LAYOUT 

SUGG!STBD ~OR MOTKITS (GHANA) LIMITED 

I I D 
9~ 

5 4 3 D 06 
WORK B B H CH 

8 2 D 07 . 

I D 

LBGBID 

I: Welding and snearing machine for band saw blades. 
2: Grinding and dressing macaine for hani tools. 
3: Sharpening machine for TCT circular saw blades. 
4: Sharpening and swaging rnacnine for band saw blades. 
5: Sharpening machine for 9laner knives. 

a 6: Grinding machine !or profile knives. 
7: Universal tool grinding machine. 
8: Lap grinding machine for butt-welded band saw blades. 
9: Circular saw blade storage. 
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Annex XXI 

LIST OF ADDITIONAL EQUIPMENT RECOMMENDED FOR 
AKUABA LIMITED 

DESCRIPTION AND SPECIFICATIONS 
Bench type manual edge banding 
machine 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 mm. 
Round rod sanding machine. Maximum 
diameter: 80 mm. 
Pneumatic drum sander for ~haped solid 
wood parts. Spindle RPM.: ,100 and 
1,500. Motor power: 2 HP. 
Wi~e belt sanding machine for surface 
and thickne$S 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: io. 
Embo~sing press for marking of small 
wooden articles. Plate size: 30 mm X 
SO mm. 
Conventional type timber crying kiln. 
Capacity: 25-30 cubic meters I 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: 5 kg~ Complete with glue pistol, 
hose and nozzles. 
Set of Quality control equipment. 
<S•• Annex X > • 

QUANTIT't 
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Annex XIIII 

LIST OF ADDITIONAL EQUIPMENT RECOttl"IENDED FOR 
MODERN FURNITURE LIMITED 

DESCRIPTION AND SPECIFICATIONS 
Dowel •illing •achine for spiral 
grooved and non-grooved smooth roels. 
Dowel diameter: 6-18 mm. Feed rate: 
4-7 m I min. 
Dowel cutting and chamfering machine 
for dowels 6-18 mm diameter. 
PVAc glue application pump. Capacity: 
5 kgs Cat1plete with glue pistol, hose 
and nozzles. 
Lacquer spraying booth of ..ater-wash 
type. Height X Width: 1,950 .. X 
2,500 .... 
Round end tenoning •achine. Tenon 
length: 4-100 ..... Tenon thickness: 
4-30 .... Tenon depth: 10-90 ... 
T~gle cla11ps for use on Jigs. 
10 pcs. for up to 15 ... cla.ping height. 
10 pcs. for up to 22 .... cla.ping height. 
10 pcs. for u~ to 31 ... clamping height. 
Complete dust extraction unit 
Ca.pressed air puryfying, oiling and 
pressure regulating <Trio) units. 
Water traps for the ca.pressed air syste.. 
Pneumatic as..-bly press for chairs. 
l'lanually operated hydraulic fra .. press. 
Cla~ing sizes 1,000 .. X 2,300 ... 
Set of quality control equip-.nt. 
<See Annex X >. 

QUANTITY 
1 

1 

2 

1 

1 

30 

1 
10 

5 
3 
2 

1 
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Annex XIY 

LIST OF ADDITIONAL EQUIPMENT RECOMMENDED FOR 
ASHANT! FURNITURE COMPANY LIMITED 

DESCRIPTION AND SPECIFICATIONS 
Bench type edge banding machine for 
curved, round and straight edges with 
hot inelt glue pot, glue application 
roller ~~d top and bottom trimming 
units. 
Pneumatic drum sander for shaped solid 
wood parts. Spindle RPM.: 1,100 and 
1,500. Motor power: 2 HP. 
Autoaatic narrow band saw blade 
sharpener and swager. Blade width: 

10-60 -· 
Horizontal lap grinding •achine far 
butt-welded narrow band saw blades. 
Setni automatic copy turning lathe. 
Max. turning length: 1,200 -· 
Max. turning diameter: 180 ..... Spindle 
speeds: 1,640, 2,630, 3,280, 5,260 RP'1. 
Manually operated hydraulic frame 
press. Clamping size: 1,000 m• X 
2,300 mm. 
Pneumatic asse•bly press for settees. 
Pn~umatic assembly press for chairs. 
Water-wash type lacquer spraying booth. 
Height X Width of spraying area: 
1, 950 mm X 2, SOO """· 
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. 
C~pacity: 5 kg~ Complete with glue 
pistol, hose and nozzles • 

QUANTITY 
1 

1 

1 

1 

1 

1 

1 
2 
1 

1 

1 
1 

2 
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Annex IXVI 

LIST OF ADDITIONAL EQUIPMENT RECOMMENDED FOR 
KOFASTE FURNITURE AND TRADE COMPANY LIMITED 

DESCRIPTION AND SPECIFICATIONS QUANTITY 
Conventional type timber drying kiln. 1 
Capacity: 25-30 cubic meters I charge. 

2 Radial-arm cross cutting saw. Maximum t 
cutting width: 600 mm ~ Maximum cutting 
thickness: 120 mm. 

. .;:. Band saw machine. Pulley diameter: 800 mm. 1 
4 Circular rip sawing machine. Maximum 1 

saw blade diameter: 400 mm. Motor 
power: 4 HP. 

5 <*> Four-side moulding machine. Nulftber of 1 
heads: 6. Working width X thickness: 
230 mm X 140 mm. RPM of spindles: 6,000. 

6 
7 

Surface planer. Working width: 500 -.~. 1 
Thickness planer. Working width: 500 mm. 1 

8 <•> Spindle moulding machine. Table size: 1 
650 nun X 700 mm. Motor power: 5 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 1 
head and inclinable work table. 

11 Chain mortising machine. 
12 Horizontal boring and mortising machine. 
13 Narrow belt sanding machine. 
14 Edge sanding machine with oscillating 

narrow sanding belt and roll. 
15 <•> Calibrating and sanding machine with 

overhead sanding belt. Maximum working 
width: 300 mm. 

16 Pneumatic drum sander for shaped solid 
w.ood parts. 

17 <•> Lacquer spraying booth of water-wash type. 
Height: 1,950 mm. Width: 2,500 mm. 

18 Wooden assembly benches. 
19 Manually operated hydraulic frame press. 

Size: 1,000 mm X 2,300 mm. 
20 Dowel milling machine for spiral grooved 

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

dowel 6-18 mm diameter. 
22 Double end tenonig machine with ~izing 

saw and milling units. Maximum working 
width: 2,500 mm. 

23 Automatic band saw blade sha ,ening and 
swaging m•chine. 

24 Band saw blade butt-welding machine with 
shearing attachment. 

1 
1 
1 
1 

1 

1 

1 

4 
1 

1 

1 

1 

1 

1 

• 
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Lao grinding machine for butt-welced 
band saw blades. 
Grinding machine for TCT cirsular saw 
blades. Maxi1RUm saw diameter: 400 m.a. 
Planer knife sharpening Machine. 
Manual grinding attachment for Mortising 
chains. 
Universal grinoing machine for cutter 
blocks, cutter kniv~s, boring bits etc • 

1 

1 

1 
1 

1 
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Annex UVII 

PROJECT CONCEPT 

1. Title: 
Assistance to export oriented furniture manufacturers. 

2. Duration: 
24 Months. 

3. Scheduled Start: 
As soon as possible. 

4. Counterpart Agency: 
Ghana Furniture Producers Association <GFPA>. 

5. Immediate Objectives: 
To train technical and production staff of selected 

furniture 111anufacturers having potential for export in the 
i...ectiate future. 
6. Background: 

In recent years the Ghanaian furniture industry 
installed •odern •achinery to produce furniture and 
furniture components for export. The domestic •arket is too 
s•all to consume all the furniture •anufactured. The export 
of high v~lue added furniture and furniture components is 
vital for the utilization of allready installed production 
capacity, relieve the existing foreign currency shortages, 
repayment of foreign loans and survival of the young 
furniture industry. The naain advantage enjoyed by the 
Ghanaian furnitu~e manufacturers over their competitors in 
Europe are availability of cheap and abundant good quality 
wood, cheap labour and proximity to the ECOWAS mar~ets in 
the region. 
7. Outputs: 

The outputs of the project will be 45 technical and 
production staff trained in the following fields: 

-Machine woodworking, 
-Jig ir.aking, 
-Tool maintenance, 

<15 National in each field will be trained on-the-job by 
the international experts>. 
B. UNDP/UNIDO Inouts: 

-Machine woodworking expert. 
<3 Weeks X 5 Factories> 
-Jig ••king expert. 
-Tool maintenance expert. 
-Sundries and reporting costs. 

TOTAL . . 

4 ,,., .. 
4 111/m 
4 m/m 

12 m/111 

• U.S.:40,000 

• U.S.:40.000 

• U.S.:40.000 

• U.S.: 2.500 

SU.S.:122.500 
• 

... 
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Ar,nex XXVIII 

LIST OF POSSIBLE TOPICS FOR A TWO-WEEK FACTORY 
AND PRODUCTION MANAGEMENT I PRODUCTION PLANNING 

AND CONTROL SEMINAR 

-Principles of ooerating public and private enterprises 
in Ghana. 

-Non-technical aspects affecting productivity. 
-Considerations for pl~nning in the furniture and joinery 
industries. 

-Characteristics of marketing furniture. 
-Quality control of furniture in production. 
-Machine and tool maintenance. 
-Design problems in fu~niture production. 
-RaN material appraisal for wood processing industries in 
6hana. 

-Methodology for feasibility studies in the woodNOrking 
sectors. 

-Production 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 woodNorking machinery by degree of 

sophistication 
-Selection of appropriate technology and equipment for 
furniture and joinery industries. 

-Techno-economic criteria for the production of doors and 
windONS. 

-Techno-economic criteria fer 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 trad•. 
-LoN cost automation. 
-Production economics. 
-Pl:ant layout. 
-Value analysis. 
-Technical product design. 
-Propertie~ and uses of adhesives in furniture and joinery 

industries. 
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Annex XllX 

ADDRESSES OF INSTITUTIONS T~ACHING MODERN 
FURNITURE MANUFACTURING AND WOODWORKING 

IN ENGLISH 

1. School of Art and Design, Furniture and Timber, 
Buckinghamshire College o-t Higher Ejucation, 
Queen Ale>:andra Road, 
High Wycombe, Bucks., 
U. K. 

2. Furniture Manufacturing and Management Department, 
North Carolina State University, · 
Box: 7906, 
Raleigh, N. C. 27695-7906, 
U. S. A. 

3. London College of Furniture, 
41, Commercial Road, 
London, E. 1, 
U. K. 

.. 
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Amex XXX 

PROJECT CONCEPT 

1. Title: 
Assistance to Ghana Furniture Produ~ers Association. 

2. Duration: 
12 Months. 

3. Scheduled Start: 
As soon as possible. 

4. Immediate Ob1ectives: 
To strengthen the GFPA enabling it to provide 

specialised technical and trade information to its •embers. 
S. Outouts: 

The output of the project will be a fully functioning 
docu•entation unit within GFPA. This unit will maintain a 
specialized library O'f 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 nK>nthly technical bulletin on new processes, 
products, materials, m~chinery, 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 ntanthly 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: 

-Technical documentation expert. <2m/m) 
<Split mission, 2 + 6 weeks> 

-Furniture marketing expert. <2mlm> 
<Specialized in international trade> 

-Training. 
<Fellowship for a national expert 
up to 3 months). 

-Technical documentation. 
-Equipment. 

<For typing, duplicating, copying 
stapling>. 

-Sundries and reporting costs. 

TOTAL . . 4m/m • 

Cost C$ U.S.> 
20.000 

20.000 

15.000 

5.000 
7.500 

2.500 

70.000 
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Annex IIII 

PROJECT CONCEPT 

1. Title: 
Develop1nent of a solar timber drying kiln. 

2. Duration: 
Eight months. 

3. Scheduled Start: 
As soon as possible. 

4. Counterpart Aqencv: 
Ghana Furniture Producers Association <GFPA>. 

5. 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 report. 

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

Cc> 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 foundati~ns 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 Inputs: 
\:OS t ( $ U. S. ) 

-Solar timber drying kiln cons1Jltant. 18,000 
<Split missions, 3 + 3 + 1 + 1 weeks) 

-Non-exp-:-'ndable equipment for solar kiln. 7,00fl 
<Those that are not available locally> 

-Sundries and reporting costs. 1,500 
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8. Workplan and Activities: 
Phase Weeks 

1 1-2 

3 

2 1-3 

3 1 

Activities 
Travel to Ghana and collection of data 
by the expert • 
Compilation of interim technical report 
by the expert at his office base. 
<Time fur 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 
~ndustry on wood drying and solar kilns 
and demonstration of the kiln. 
Compilation of this data in the kiln 
o~erators~ manual. 

1 Analysis of the resul·ts of the operation 
of the kiln. 
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Annex XXXII 

PROJECT CONCEPT 

1. Title: 
Assistance in export marketing of Ghanaian furniture. 

2. Duration: 
Three months. 

3. Scheduled Start: 
May 1988. 

4. Counterpart Agency: 
Ghana Furniture Manufacturers Association in 

cooperation with Ghana Export Promotion Council. 
5. Immediate Ob1ectives: 

To assist potential Ghanaian furniture exporters 
exhibiting in the international components and supplies 
fair <SASMIL in Milan, 1988 or INTERZUM in Coloqne. 1989> 
in introducing and marketing their products and 
establishing profitable and long term business ~elationship 
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. Backg:-~und: 

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

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

The
0

export of high value added furniture and 
components is vital for the ut1lizat1on of already 
installed production capacity, alleviate the existing 
foreign currency shortages, repayment t3f foreign loans and 
survival of the young furniture industry. 

The main ad·,,.antages enjoyed by the Ghanaian fu,..ni ture 
manufacturers over their competitors iri Europe are 
availability of cheap and abundant good quality wood. cheap 
labour and proximity to ECOWAS markets in particular. 
7. Inputs: 

Cost ($ U. S.) 
-Export marketing specialist <2m/m,. 30.000 

(Split mission: 3 + 1 + 1 + 2 + 1 weeks). 
<See act1v1t1es below~. 

-Study tour +or 5 partic1~. nts. ~·(>.•J•.11:1 

-Sundries and reporting costs. 2,500 
<Including preparation and printing 
of company profiles and catalogues>. 

0. Project Workplan and Act1yit1es: 

Week Actiyitiet 
1-.3 Travel to Ghana by export marketing 
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specialist to visit selected 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 ~tudy tour. 
Travel by the expert to the Fair's 
location to assist Ghanaian exhibitors 
during the exhibition and make contacts 
with potential im~orters and introduce 
them to Ghanaian mdnufacturers 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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LIST OF POSSIBLE TOPICS FOR A 3 TO 4-WEEKS 
FURNITURE DESIGN SEMINAR <*> 

-History of furniture, development of 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. 
-lJpholstery techniques. 
-Properties and uses of metal C01ftPonents. 
-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 requirements. 
-Relation of designers with industry. 
-Training of industrial designers. 

<*>: At appropriate times during the seminar, •••1gnment 
work and factory visits will also be und•rtak•n. These 
should represe~t about 1/4 to 1/3 of th~ total time. 

.. 

• 
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