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SEcnON 1: 
ESTABLISHMENT OF FITEC 

1.1 INTRODUCTION 
The most difficult aspect of this project was the time taken to make decisions and then the 

time it took to act For example in October 1992. it was recommended that the c_,ncrete floor be 
sealed to facilitate maintenance. It took until July 1993 (I 0 months) to get action. This is not 
an exception but the rule for action at MARA. 

This is brought up not to embarrass, but to make a point that if the Centre is to be effective, 
it must be able to react quickly. If the manufacturers have a problem, they cannot wait I 0 
months for help. 

1.11 SCOPE OF THE PROJECT 
It is felt that those who are involved in this project may not realize what a gigantic 

undertaking this is. Far too many areas are being attempted to be covered at one time. The 
major 9bstacles facing FITEC will be the lack of gualified trained instructors. At the end of the 
project, there were none. Filling 01 factory with machines is one thing, providing training in their 
use is another. It is the expressed feeling of the management at MARA that practically any 
person with some training in woodworking can become a qualified instructor. This is not the 
case. 

The original plan included a large area for product testing. Fortunately, at the insistence of 
the consultant, this idea has been dropped. The reasons for this are as follows. 

a. Thi:; is a Productivity Centre and all energies must be directed toward this purpose. 
b. The activities of product testing are already handled by the Forest Research Institute of 

Malaysia (FRIM), who have the equipment and most important, have people trained in 
its use. 

c. The area pror.:>sed to place the testing equipmerit is needed for more important training 
such as instruction on assembly and preparation for finishing. 

The subject of purchasing equipment for teaching upholstery is to be held in abeyance until 
the equipment already purchased is operational. 

1.12 ORIGINAL CONCEPT 
It is felt that the basic problem with this project is that there has been no clear cut definition 

as to what exactly FITEC is to accomplish. "To upgrade the Bumiputra furniture industry" does 
not provide enough direction as to what action should be taken. 

No one encountered by the UNIDO Senior Furniture Expert in MARA knew specifically 
what the problems of the Bumiputra furniture industry were, and what specifically was required 
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to correct them. Filling the Bumiputra factories with e:itpensive equipment is not the answer. 
The answer lies in solving their present problems and providing guidance toward the direction 
of their future development. 

1.13 PURCHASE OF MACHINERY 
It is unfortunate that more consultation was not received on the purchase of the machinery. 

NOTE: A distinction must he made ben1·een ident~f}-ing the need of a machine and tht· selection 
of the particular machine for p1m:ha.o;e_ fhis is to s~v thm the pers<m recommending a machine 
had ont· thing in mind. !mt the pun:haser had something else in mind. The people responsible 
for the p1m:ha'>c: of the equipment n·ere mcationo/ training instnll:tors 1.-ith 1·in11olly no 
experience in producing furniture. 

The machines and equipment outlined in UNIDO report (DP/ID/SERA/1422), based on the work 
of Mr. Desmond Cody (UNIDO Furniture Consultant), and dated 13/12/90 are basically correct. 
It is the selection of machines purchased that poses a problem. The equipment installed in 
FITEC is not designed, for the most part, to assist the Bumiputra furniture industry. 

I. l4 LAYOUT 
Fortunately, time was available to revise the original layout. Had an attempt been made to 

follow the original layout plan, very serious problems would have occurred at the start-up and 
in the future operation of the Centre 

l .15 INSTRUCTORS 
One of the first assignments given wa<; to provide trammg for two vocational school 

instructors MARA felt that by providing these men with three month courses, they would 
become competent teachers. This of course is not possible under the best of conditions. The 
instructors selected for training openly opposed all efforts to be trained by anyone. 

In April 1993, three more instructors were added to the staff Two of the men graduated 
from the MARA Institute of Technology (MIT) in Wood Technology - Furniture Studies. They 
have had limited factory experience. People with so little background cannot be expected to 
upgrade the skills of workers who will come to FITEC with three (3) or more years' hands-on 
production experience without the guidance of an experienced Technical Director. 

1.2 THE PROCESS OF MACHINERY SELECTION 

1.21 INTRODl[fTJON 
The subject of the selection of machinery to be placed in a furniture training .:entre can be 

a complicated process. Some feel tl.at a training centre should have the m "lSt sophisticated 
equipment pointing to the future. Others believe a training centre should be equipped with the 
machines that are found in everyday use in the factories. 
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A determining factor is who is going to use the Centre If the industry is already highly 
advanced. such as in North Carolina, USA. sophistication is probably the answer. In a 
developing couniry situation. there is no question that the basic equir .nent approach must be 

taken 

Another determining fac~or in selecting machines for training is theu flexibility. h is foolish 
to invest in highly specialized machinery that is fit for only one purrose. What is needed is 
machinery that can be used for multiple purposes and would be used in 80% or 90% of the 
Bumiputra factories 

Machine size or capacity is very important and should match TRAIMNG n:.!eds. People 
should be trained on machines that they would buy for their factories' immediate use, not 
something they might buy years from now. 

When a person is trained on equipment of the proper size. it is not difficult to visualize the 
vvork that a large machine of the same type would do. One key to success in the manufacturing 
sector is to keep your capital expenses to a minimum, and not to buy more than is needed. This 
is especially true for machinery. 

There is a prevailing feeling of 'don't worry about C(lsts." MARA will provide. This is a 
poor attitude. Even if thP. manufacturers end up not paying for the equipment, using grossly 
over-sized or too- sophisticated machine at a fraction of its capacity is not progressive. 

It should be added that agencies other than MARA are also involved in supplying equipment. 
This is the first developing country seen by the consultant where many of the manufacturers have 
more equipment (possibly not even the right equipment) than they need. 

Factory visits revealed that machines, such as shapers or routers, were on hand and when 
asked what the machine were used for, it was stated that they were not used, the Government 
gave it to them, but that they do not know how to use them. 

1.22 SELECTION PROCESS 
This process should have started with: 

I) a careful identification and evaluation of what are the problems of the industf), 
2) what was required to solve these problems, and 
3) a careful evaluation of where the industry should be heading. 

This was not done. and as a result. the following has occurred: 
I) A major portion of the machinery received does not (as a major pClrtion) reflect the 

needs of the industry. 
2) Some machines were purchased that are rarely used in furniture or joinery 

manufacturing. 
3) Machines were purchased that are oversized and do not represent tht machmes that the 



manufacturers should use to upgrade their factories. 
4) Machines were bought that are not multipurpose - too specia' · ~<!d and can perform only 

limited operations. 
5) Machines that have too high capacities, way beyond the needs of the manufacturers. 
6) Wrong machine purchased to do the job. 
7) The absence of basic machinery required in all furniture factories, and which are required 

to upgrade the Bumiputra industry. 
8) Specialized equipment that is required to meet the specific needs of the industry such as 

those found in Rough Mills and in the process of Veneering were not purchased. 

The consultant prepared a rating system for the relative value of all of the machines 
purchased. Included is a listing of machines recommended for purchase. (Please see the Annex 
L) 

1.3 FACTOR\' LAYOUT 
FITE(' consists of two equal size buildings of appro;.:imately 18,000 sq. ft. each. Building 

one (I) is the major production area. Building two (2) is approximately one half (I /2) production 
and one half ( l.'2) administration. 

In the original plan, building one ( 1) was to be the production area, building two (2) was to 
be for finishing, upholstery and furniture testing. 

In the building, in the original plan, there were three separate lines. Line One was for 
joinery (doors and windows). Line Two was for furniture and Line Three for panel products 
(from 4' x 8' sheet stock using plywood, particle board, MDF, etc.). 

The original plan would have produced serious problems. There were two separate rough 
mill operations where one is more than enough. Machines were not grouped as to function. The 
machines were squeezed together allowing no room for work in process. storage or material 
handling. 

Most important was the fact that a large number of the machines necessary for training were 
missing, and that no provision was allowed for their addition. This would mean that when these 
machines were added. either the layout would need to be changed, or the machines would have 
to be installed out of proper position. 

In the layout. space has been provided for a proper rough mill including a 'ip saw and clamp 
carrier. Space has also been allowed for the necessary sanding, boring and panel processing 
equipment. 

In building two (2), the finishing area will need to be expanded from the original concept, 
and the uphol.-tery section will be held in abeyance. It has been agreed that air-conditioned 
rooms will be constructed for veneer processing and tool grinding 



1.4 CONCLUSION 
The present situation at FITEC is complicated. The question is what direction should be 

taken? The correction of the existing problems may be difficult to accept. 

1.41 FIRST CONSIDERATION - FITEC MANAGEMENT 
In order of importance. it is suggested that the first considerat'.ons are as follov.'S: 

a In order for FITEC to be able to function and do its job. it must be either separated from 
MARA or be so organized as to be completely independent in its action and decision 
making ability_ It is felt that it cannot function efficiently under the present conditions.' 

b A full time Senior Furniture Expert or Technical Director is required to manage the 
":~chnical" aspects of FITEC. A Malaysilll manager is required to direct the overall non 
technical operations. This Technical Manager would most likely need to be a foreigner 
with extensive furniture making experience, as well as experience in training. His stay 
would need to be a minimum of two (2) years_ 

1.42 SECOND CONSIDERATION - OBJECTIVES OF FITEC 
The next consideration suggested is to clarify precisely, what the objectives of FITEC a!"e 

and how will they be carried out. 

a. Middle Manager Training 
The most critical factor for the development of the furniture industry is not machines but 

MIDDLE MANAGERS. The greatest contribution that ":'fTEC could possibly make for the 
furniture industry would be to train people to fulfill the role of Middle Managers - foremen (and 
women) and supervisors. 

Most of the necessary elements of a good nationwide comprehensive programme are already 
in place. There are good vocational schools in operation. The furniture curriculum. however, 
needs to be updated and linked with the training offered at FITEC. 

The MARA Institute of Technology (MIT) is the seat of higher learning. They have in 
operation a Wood Technology and Furniture Programme that should also be linked with the 
vocational school programmes and FITEC, and hopefully twinned with a British or American 
college or university 

What needs to be done is to tie all of the programmes together so that for example, the 
students from the vocational school, upon graduation. would move on to MIT or FITEC. There 
should be a continuity of subject matter. 

1N.B. This has subsequently been done but the degree of real independence still remams to 

be seen 
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The FITEC programmes for vocational school graduates would be a hands-on reinforcement 
of basic knowledge to which they ha\·e already been exposed. The FITEC programmes for MIT 
would be on a higher productive oriented management program These programmes would 
involve making production runs of products in FITEC. The con!'ultant's version of the 
organizational plan for FITEC (at the time of preparation it was called FRTC) demonstrates that 
machines are only a small part of what is required for furnitvre training (See Annex 4.) 

The most important element as previously stated. is that all of the programmes are tied in 
together - vocational. MIT and FITEC. and not operated separately. as is presently being done 

b. Direct Assistance to the Industry 
The emphasis of the FITEC programme.5 should be on training, however, industry must be 

served. The best way to serve industry is to help them be more productive in what they are 
presently doing. i.e., to help them solve today's problems today. 

Most Bumiputra factories are involved with the Umbrella Ccncept. It is a subsidized 
operation not open to competition from outsiders. The concept of the Umbrella is very good, and 
if properly administered, would do much to improve the position of the BLmiputra furniture 
manufacturers 

The Malaysian government has a large demand for furniture to supply to its schools, police 
and military. It was determined that only the Bumiputra would make this furniture. The ordering 
and purchasing of this furniture would he under a system that is called the Umbrella. 

This is an attempt to get the Bumiputra into the furniture making business. The 
manufacturers. who were mostly farmers. were given machines and asked to make furniture. 
With little or no experience. they started. Needless to say, the majority of these manufacturers 
have problems These problems can easily be solved by FITEC. 

The suggested plan is for FITEC to solve the most pressing problems by duplicating the 
operations in FITEC. Manufacturers would be invited to see the solution to the problems, and 
hopefully. they would copy the solutions. Examples of the suggested projects are as follows: 

VerticaLJl__Qring - Twenty factoriP.s, who have the same vertical borer and do not know how to 
use it properly Buy a vertical borer. mechanize it properly and have the manufacturers attend 
classes at FITEC to learn how to use the machine properly. 

l:l_grizontal Boring- More than thirty factories have horizontal borers, producing millions of holes. 
All these machines should be mechanized with automatic feeding mechanisms. Same as above, 
buy a machine, mechanize it and hold classes. 

{'Qld.J~r~!!filng - More than fifty factories are ir.volved m laminating 3mm plywood to core 
frames They brush the glue on the frame, apply the plywovd and build a pile to which they 
eventually use a car jack and a pole against the roof rafter to apply pressure. 
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The answer lies in building a cold press and using a glue spreader. then demonstrating how 
to laminate panels properly The point here i~ that to attempt to solve the problems in each 
factory on an individual basis cannot work Solve the problem under controlled conditions and 
demonstrate the results. In this way several factones can be effectively served with a minimum 
of effort 

This procedure has far reaching effects. As the ~mufacturers move into new products, they 
will need assistance in construction. the building of j;gs and will need to learn how to use the 
machine properly. This can all be done at FITE(' 

l .43 THIRQ CONSIDERATION - UPGRADING FITEC 
When the objectives of step II are firmly established, then an evaluation needs to be made 

of the equipment required to fulfill the objectives of upgrading the Bumiputra industry. M.dt <f 
the equipment already purchased will need to be moved out, to be replaced by more functional 
machines. Rat'.·.er than attempt to address all of the problems involving the machines and 
equipment used in the industry, it is suggested that effons be directed to the following key areas: 

Rough Mill - As the industry develops. the conversion of raw lumber into dimensioned parts will 
become more critical. It is a fundamental process in the manufacture of furniture throughout the 
world. but is not understood in Malaysia except by the large companies. All of the larger 
companies use the process A programme should be directed toward t1Je principles and practices 
of the rough mill This will require machinery investment. 

Vene.!ring - The Jevelopment of the furniture industry will rely on the use of veneered panels 
This is an area very little attention has been given to in the past. the reason being that solid 
lumber is used. For higher production, lower costs and a product more acceptable in the market, 
v~neer must be used. Some veneering equipment has been purchased, however. more v.ill be 
required 

Finishing - Finishing is no doubt the greatest weakness in furniture manufacturing. A great deal 
of effort must bP devoted to raising the standards of finishing furniture It is always the finish 
that sells the product. This area. with the addition of the Finishing Studio is ready for 
instruction. 

I 44 FOl!RTH CONS ID ERA TION - TRAINING OF lf':STRUCTORS 
Presently at FITEC. there ar...: two grades of potential instructors The first grade arc those 

who have graduated from the MARA Institute of TechnolO!,,'Y (MIT) and majored in Wood 
T echnolob'Y. These men have a foundation of the wood industry. but as has been previously 
mentioned. very little practical experience in the furniture industry They need more overseas 
ex;losurc to the industry 

The l!~con._d grade art those with a more limited education who spent their time teaching in 
basic vocational schools These men have r.o experience in manufacturing furniture. They have 
demonstrated a lack of coop~ration and willingness to improve themselves 
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FITEC will require two levels of trainers. One level would be that of hands-on people who 
are responsible for the instructional operation of the machines This would include tooling. the 
use of jigs and fixtures. set ups and operation of the machines. These men would have to be 
recruited. as no one of the present staff has these abilities. 

The second levd is that of the instructor, the person who will provide the classroom and 
lecture programs. This is the mere critical aspect in understanding how to produce furniture, and 
should be directed toward middle managers. 

The minimum requirement for instructors must be a graduate from the MARA Institute of 
Technolobry (MIT) or equal. and preferably five (5) years of industrial experience. 

With regard to overseas training, this should be used to upgrad~ skills already learned To 
attempt to send a person with little or no background or experience for <>verseas training is a 
waste of time. effort. money and opportunity. 

The fact that recruitment of instructors for FITEC is limited to Bumiputra. is a severe 
limitation. The Bumiputra industry is in a very basic state of development, and there are not 
enough trained people available. Low pay is also a limitation. If you want good people. you 

must pay them. 

It is felt that there is a frantic attempt being made to fill all of the pos1t1ons on the 
organization chart and that quite possibly, the best people may not be selected. 

1.45 DESIGN 
A separate technical report was prepared. based on the work of Ms. Selma Arnautovic 

( DP11D!SER :\Jl 7 37) wh!ch covers this important aspect. 



SECTION 2: 
\\'OOD\\'ORKING MACHINERY 

2.1 INTRODUCTION 
On arrival of the Woodworking Machinery Specialist. Mr. Dennison Bro\\n. at the FITEC 

Training Centre. there was no power connected to any of the machines. But following a great 
amount of pressure and perseverance. by the end of his assignment. it was reported that most of 
the machines had been connected to compressed air. electricity and dust extraction; and were 
commissioned. ready for use. 

There was still a shortage of tooling in most cases but this problem was expected to be 
solved in the very near future 

2.2 NEW COMPANY STRl1CTURE 
It was decided to follow the recommer.dation of the UNIDO Senior Furniture Expert, Mr. 

Donald Lubeck, to separate the day to day operation of the centre from MARA. To this end, a 
new company F.l.T. Centre Sdn. Bhd. has been set up. This company has its own Board of 
Directors with its own cost centre and budgets. The new company was exi;ected to be operational 
v.;thin the n~xt one to two months. An immediate advantage would be that decisions can be made 
and implemented without delay. which in the past have been a major headache. 

2.3 PRODUCTION 
It has been suggested that FITEC should be a production centre as well as a training centre. 

Training will be greatly affected if production targets have to be met Also in traimng. many 
mistakes will happen and people learn most by making their own mistakes 

The consultant felt strongly that training would suffer if prod•1ction becomes a reality .Th3e 
is still a large amount of work to be done to get the centre into a position of being a full fledged 
training institution. 

2.4 INSTRUCTORS 
The training of potential instructors except furniture finishing, has so far only been 

possible in a theoretical manner. This hc:e: been accomplished through discussions. written 

papers and lectures. 

In the training of instructors it was noticed that the senior people showed little or no 
interest at all in learning new skills. This had a negative effect on the junior staff This should 
be kept m mind when selecting instructors and technicians in the future 
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2.5 l\1ACHINERY FOR TRAINING 
Training, to a large extent, will be limited. The cause of this limitation is that many of the 

necessary basic machines has not been purchased, i.e.: 

-Venical spindle moulder, 
-Boring machine, 
-Sanding machine 
-Case clamps. 

It must also be realized that some equipment is better suited to a high volume factory, rather 
than a training institute. Long setting times of a complicated nature are unsuitable for training 
situations, especially when shon training courses are envisaged. 

N.B. It must be pomted out that the responsibility of the consultant was to commission the 
machines that were purchased and to provide training on the use of these machines. His views 
supported those of the Senior F umiture Expert that often the wrong machines were bought. 

2.6 TRAINING MODULE: DEVEWPING PRODUCTS FOR PRODUCTION 
The consultant produced a system to be used in developing products for production as a 

training module. This system will be used to train people in product development for the industry. 
(See Annex 6) 

2. 7 RECOMMENDATIONS 
The consultant recommended that a wood machine and production expert be stationed 

with the Centre for a minimum of two years. This person should have at least 10 years in
depth experience working with woodworking machines in the furniture industry. 

A system of preventive maintenance was suggested for all machines. If this is followed 
correctly, most of the future maintenance problems can be avoided. See annexes 2 and 3. 
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SECTION 3 

PlT'l*I'ING INTO OPERATION A 
FURNITIJRE FINISHING STlJDIO 

3.1 INTRODUCTION 
The finishing of furr.itl.'re is one of the most critical aspects of the furniture manufacturing 

process. One of the majo.- problems encountered by manufacturers wanting to export is that of 
producing acceptable finishing. FITEC recognized this problem and requested assistance in 
placing into operation a Furniture Finishing Studio. It is to be noted that the word "Studio" is 
used and not laboratory. as the studio is to be used to train people on the use of materials and 
equipment and not for chemical formulation. 

In the FITEC facility, a room was designated for instruction in Furniture Finishing. The room 
is ideal as there is good natural light and is situated next to a major furniture finisl-ting production 
area that has a lan~e spray booth and an oven for forced air drying. 

The selectt0n of the equipment required for the Finishing Studio was made by FITEC 
personnel and the consultant during a previous assignment. This contract was a two months 
assignment which started in December 1993. 

3.2 PROCEDURE 
During the early phases of this project, visits were made to several major suppliers of 

finishing materials. During these visits, materials were tested at their facilities. The reasons for 
this was to assist Mr. Zahari, the engineer selected to take the instruction, to get the feel of the 
disciplines of lab work, to become familiar with the products on the market, and to let the 
suppliers become aware of what FITEC was doing. Experience had shown the consultant, that 
if the suppliers are involved in the programme at the beginning. they are more willing to 
cooperate. 

During this early period, tests were run at FITEC on the various materials that would be used 
at the seminars. 

A programme of color styling was given to provide the candidates with an idea of how to 
use the materials to match colors and achieve special finishes. 

Two courses of six (6) days each were given to the FITEC engineers not directly involved 
with finishing. This gave Mr. Zahari the opponunity to go over the subject material in seminar 
form. This also provided the FITEC staff with the necessary training in furniture finishing. 



I:? 

Visits were made to several furniture factories. to become familiar with the problems being 
encountered by the industry. Discussions were held concerning soh·ing these problems. and which 
subjects should be emphasized in the training courses. 

J.l PROGRAMME OUTI..INE 
The outline of the material covered during this period is as follows: 

Why finish furniture'> 
Different systems to fir:ish wood, 
Materials and operations required for high quality furniture finishing 
Solvents used in finishing 
Rubbing of furniture finishes 
Characteristics of wood that affect the finish 
Sanding - the key to good finishing 
Finishing equipment requirements 
How to spray finishes 
Drying and curing of finishes 
Economics in finishing 
Tests conducted on finishing materials 
Probl!'!ms encountered m finishing 

3.4 CONCLl1SION 
The Furniture Finishing Studio is fu1ly operational. There is a stock of materials needed for 

the seminc.rs Mr. Zahari has received instruction on their use. Mr. Zahari has been introduced 
to and has some working experience with several technicians in industry that he can call upon 
for assistance. Considering that furniture finishing is a complicated art of which very few have 
knowledge and that two months is too short for one to gain expertise. the consultant felt. 
however. that Mr. Zahari received sufficient exposure to do considerable practicing 

It is recommended that after a period of six or eight months. a finishing consultant should 
again be brought in to upgrade Mr. Zahari's skills. 
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SECTION 4 

MANAGING FU~'l\JITURE l\tANUFACllJRING 

4.1 EXECUTIVE SUMMARY 
During the period December 2 - 29, 1993, UNIDO Wood Products Consultants, Messrs 

Nicholas C. Weidhaas and Stephen J. Hanover. Department of Wood and Paper Science, North 
Carolina State University. Raleigh, NC, USA visited Malaysia under contract \\ith UNIDO. The 
major obje.:tive was to assist the newly formed MARA Furniture Industry Technology Centre 
(FITE() effectively assist the Bumiputra furniture industry by training and guiding managers and 
technical staff Specific duties included: (I) survey level of knowledge of technical and 
managerial staff of selected Bumiputra factories and assess their major problems: (2) determine 
training needs of the Bumiputra factories: (3) provide ad hoc assistance to the Bumiputra plants 
visited: ( 4) prepare and/or adapt visual aiJs and existing technical and/or managerial 
documentation: (5) present a Development Programme for Managers in the Woodworking 
Industry to MARA/FITEC employees and other invited guests from Industry, Education and 
Associations; and (6) assist FITEC in planning and development of their training programmes. 

During this assignment, on site investigation and assistance was done at six Bumiputra 
furniture plants. All firms were relatively small and shared nuinerous common problems including 
lack of managerial and technical skills, limited machinery and maintenance, limited wood raw 
material sources and poor quality, poor design and/or product engineering, poor finis~ ing and 
little understanding of marketing. Only one firm could ever. begin to think seriously about export. 
All firms manufactured items for the Malaysian government and included simple chairs, tables 
and plywood -on-frame construction case goods. 

The newly formed FITEC was definitt>ly in the very infantile stage. Most machines had been 
received for this training centre, but still needed completion of installation and commissioning. 
Many of the machines were either the wrong size to realistically represent what the Bumiputra 
factories need or they were of the wrong type. More machines were recommended Only two 
furniture experts were on the staff They were funded by UNIDO. The remaining staff consisted 
of local, educated employees, but their level of knowledge of wood and industrial furniture 
manufacturing concepts was seriously limited. Considerably more effort and trained personnel 
will have to be implemented at FITEC if the immediate objective of bringing the Bumiputra 
fur."liture manufacturers at par with the much better run non-Bumiputra plants is to be realized. 

A one week seminar entitled n evelopment Programme for Managers in The Woodworking 
Industry" was presented to 39 MARA employees and other invited guests. 

As part of the North Carolina State University's contract with UNIDO all videos developed 
by NCSU. Department of Wood and Paper Science were given to FITEC. There were some 75 
tapes which included short course sets. individual subject matter rapes and update series sets 
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4.2 FINDINGS 

4.21 BUMIPUTRA PLANT VISITS - GENERAL 
Individual plant reports are included in Annex 13 of this report. This section of the report 

examines findings which were common to most of the Bumiputra factories. 

4.22 MANAGERIAL 
In most of the plants visited, madequate product and process engineering systems were 

found. These included: 

a. Lack of detailed route sheets which should include such things as: 
-detailed part drawings 
-machine operations involved to process the part 
-rough an1 finished sizes of parts 
-product quality specifications 
-time standards 

b. Lack of detailed bills of materials. Since bills of material and route sheets with estimates 
of materials and labor costs and process times are necessary for the estabhshment of 
product costs, and adequate production control systems, these functions were also found 
to be inadequate. 

c. Lack of measured work (time study) also limited the potential for the establishment 
production incentive systems as a means of worker motivation and productivity 
improvement. 

d. A major problem cited by a number of factory managers which deserves further 
investigation was financial in nature. Reportedly, it is common for companies operating 
under the Payong to finish processing an order for an extended time period. This "delayed 
payment" reportedly puts a severe financial burden on the company. Also, the need for 
the company to hold the order in inventory, creates other factory inefficiencies and ties 
up much needed factory floor space. 

4.23 MATERIALS HANDLING AND GENERAL WORK METHODS 
The relatively small plants visited suffer from the same process inefficiencies that many small 

plants suffer which do not have engineering staff personnel. Machinery layout and production 
methods were generally inefficient. A tremendous amount of time was usually spent handling 
parts-in-process, often one arm-load at a time, from machine to machine. In many of the plants 
this was due to t1'.e condition of the floors in the factory which were often dirt or broken 
concrete, and minimal use of conveyors. Many of the other basic techniques of methods of 
economy and work efficiency were not employed. 

4.24 TECHNICAL 
Major technical problems observed in most plants were: 
a. Inadequate procedures in lumber cut-up operations which leads to excessive waste. This 

is particularly important because lumber represents in order of 30-40 percent of the sales 
of dollar for some of the companies investigated. 
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b. Lack of efficient gluing methods contributed to joint quality problems and production 
inefficiencies. 

c Lack of jigs and fixtures which could speed , roduction, increase safety for the worker. 
allow single machines to often perform a variety of operations and promote production 
of a quality product. 

d. Improper tooling which caused excessiw ,)roduction times, quality problems in wood 
machining, and safety concerns. Example<. ,)f tooling problems viewed include: boring bits 
wnich burned when used, and use ot improper saws for the cutting ai;plications 
undertaken and sharper r.uners 

e. Inadequate sanding methods and sanding equipment which contributes to poor finish 
quality. Often finishing was done in close proximity to the sanding area so that sanding 
dust contaminated the finish 

f Lack of good, fully enclosed lumber dry storage sheds. 

4.25 WORK ENVIRONMENT 
Production methods, machine guarding, and dust extraction systems generally were not 

conducive to sage working environment for production employees in plants visited Also. personal 
protection equipment for workers such as safety glasses and ear plugs were not seen to be 
employed. 

4.3 FITEC 

4.31 CONCEPT 
The concept of providing technical assistance to the Bumiputra wood products mdustry 

through the establishment of FITEC we believe is correct and worthwhile. FITEC can perform 
many needed services for the industry and be a tremendous aid to the industry. However, even 
though it has been in existence for a number of years. FITEC is really still in the beginnmg stage 
of developing an effective programme for the industry. 

4.32 PERSONNEL 
The UNIDO Furniture Finishing Specialist and the Woodworking Machine Expert were 

assigned to FITEC and were the only persons at FITEC with in-depth knowledge of industrial 
furniture production techniques. They were judged to be critical ingredients in FITEC's efforts 
to develop a meaningful programme Others of FITEC's staff have some woodworkmg 
experience. primarily gained as students or teachers at other educational institution. but they do 
not have significant industrial experience. 

~)3_J:QUIPMENT 

Most of the woodworking machines purchased by FITEC had been received and installed · 
Many of them. however. were not yet commissioned and FITEC personnel trained in their use, 
maintenance. etc. Commissioning machines and training personnel was a mam purpose of the 
Woodworking Machines Expert, Mr P.rown's assignment at FITEC Many of the machmes 
purchased, however.m are not really the most desirable for use in furniture manufacturing 
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instruction Further. many of the basic machines needed for instruction on furniture manufacturing 
technology were not purchased Anni!x 12 includes a listing of additional machines which FITEC 
needs to adequately train people for the furniture manufacturing profession. 

4.4 R;R~ITl:RE VILL\GES 
The establishment of furniture villages seems to be a goal of MARA and the Government of 

!\1alaysia. We believe that the \'illage concept has a great merit The Village would allow· 
a Purchasing efficiencies to be achieved through joint buying by groups of companies which 

would make up the village. 
b Materials utilization efficiencies to be achieved through the employment of a common 

rough mill, parts production facility. It is currently very difficult for small companies to 
independently cut lumber. glue and efficiently produce rough dimension parts. The 
Village would also provide the opportunity for the production of veneer and veneered 
furniture which would improve the utilization of the timber resource. as well as enhance 
furniture product design possibilities. 

c. Finishing quality and efficiency to be achieved through the establishment of a common 
finishing plant through which the products of the individual Village companies could 
flow 

d Manufacturing efficiency and costing accuracy in general to be improved since an 
engmeering and costing service department could be established to serve the member 
companies m the Village 

e Cooperative design and marketing programme~ to be established. 

A number of the companies which were visited were planning to move to a Village In 
general however. these companies did not have a firm picture or organizational plan as how the 
\'1llage would be structured. function. its division of products. and how their company would fit 
mto the overall operation of the \'illage 

4.S REC0\1\fE~DATIO!'IS 
Most of the problems observed during our plant visits and hsted previously in this report 

could be greatly alleviated through the assistance of FITEC. Recommendations which follow 
suggest usmg FITE(' as a m~jo1 educational entity for the improvement of the Bumiputra 
furniture industry r ertamly other organizations can and should interface with FITEC in this 
effort The problems observed are common problems for small plants throughout the world 
Education and hands-on technical assistance from FITEC can certainly play a major role in 
helpmg the industry develop The establishment of Furniture Villages should allow the relatively 
small Bumiputra factories to enjoy many of the benefits often reserved for only larger companies. 
mcludmg the availability of engineering. product design. and marketing assistance as well as the 
benefits of common rough mill. veneer. and finish1rtg facilities. Recommended steps to take in 
order to enhance development of the Bum1putra industry through programmes at FITEC and the 
Furniture Villages m conjunction "ith other agencies (such as Jnst1tut Teknolog1 Mara. vocauonal 
schools. and th~ Malaysian Timber lnduc;try Board) are 
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4.51 FITEC RELATED RECOMMENDATIONS 

I. C ond1Jct educational programmes at and through FITEC for the Bumiputra industry. These 
should include workshop programmes at FITEC and hands-on level in a broad range of 
woodworking technologies. Specific training should be done particularly in the following 
areas: 

Preparation of jigs and fixtures 
Tooling technology and sharpening procedures 
Lumber cutting and rough mill procedures 
Machining. including machine set-up, operation and maintenance. 
Gluing procedures 
Sanding 
Assembly 
Finishing 
Product engineering 
Sample or model building 

These workshops will be most effective if they involvt; demonstrations of how to apply 
the above technologies to solving problems that factories are now experiencing in the 
production of their current products. Since many of the Payong factones produce the same 
products, this technique should be particular effective. Also, this will provide the learning 
experience which will allow companies to learn how to produce other products. 

2. Use FITEC as a base for an outreach programme which would bring to the factory 
locations technical assistance in a manner similar to operation of the Cooperative 
Extension Service from the Land Grant Universities in the United States. Furniture 
specialists housed at FITEC would be available to assist companies at their plant locations 
with technical problems. These specialists would be supported by other specialists at 
FITEC. 

3. Coordinate the activities and programmes of FITEC, vocational schools, Institut T eknologi 
Mara (ITM). and Malaysian Timber Industry Board (MTIB). Evaluate the opportunity to 
provide follow-up courses of one to two years duration at FITEC for graduates of 
vocational schools. Consider also programmes which would allow some of these students 
to continue their education at ITM. The establishment of these types of programmes 
should be a longer range programme than the workshop and outreach programmes 
indicated above and should be undertaken only once the above programmes (I and 2 ) are 
functional. 

4 Install at FITEC veneer processing equipment to develop the capability of producing 
veneered furniture 

5 Acquire machines listed in Annex 12. 
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6. In cooperation with ITM and perhaps v.ith the MTIB or other government agen~ies, 
participate in applied research projects directed at developing timber production systems 
(sav.111ill) which increase utilization of the timber resource, and the development of veneer 
production systems from rubberwood. FITEC should minimize its participation in research 
type projects since its major focus should be to serve the industry through presentation 
of workshop programmes and technical service activities designed to solve industries 
current problems. Too often, "grand" research programmes are developed at the expense 
of hands-on assistance which is the immediate need of industry. However, there is little 
doubt that the hands-on knowledge which should be available at FITEC can add to the 
quality of the research. The prime responsibility for the research, however, should be a 
organizations such as ITM with FITEC's role as an advisor or support entity. North 
Carolina State University would also be interested in participating in research programmes 
designed to evaluate methods of increasing utilization of the timber supply in Malaysia. 

7. Establish and maintain a well stocked library to include: 
books on furniture manufacturing 
furniture and secor.dary wood products periodicals, trade magazines. etc. 
company literature on machines, tooling, adhesives. abrasives, finishing material, 
hardware and fasteners, etc. 
all MTIB and ITM relevant publications 

The above programmes of FITEC all require an adequate staff Maximum effort should be 
directed at developing and retaining, when already in place, the expertise necessary to perform 
particularly the hands-on and technical service outreach programme. The expertise of consultants 
such as Messrs. Lubeck and Brown are considered critical to the success of FITEC and every 
effort should be exerted to retain such people, and add other personnel with similar expertise to 
provide the quality of operating management which will be necessary to direct successful 
programmes at FITEC 

4.52 FURNITURE VILLAGE RELATED RECOMMENDATIONS 
As mentioned previously. the concept of the Furniture Village is judged to be sound. The 

concept however needs to he strategically evaluated. A feasibility study needs to be conducted 
to investigate such factors as: 

Products which offer a competitive advantage to Bumiputra industries 
Characteristics of markets for alternative p•oducts 
Products prices 
Design alternatives 
Product market demand 
Interest in alternative products by potential customers 
Distribution methods 
Optimum machine and facilities layout for the Village 

North Carolina State University would consider participating in a study of this type if this 
would be of interest to MARA 
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ANNEX 1: 
Rt\ TING OF MACHINERY SELECTED FOR FITEC 

A rating system has been prepared to allow the reader. who may not have in-depth 
background on the machinery required to produce furniture. to have an idea as to: 

1. How necessary is the machine to furniture (and joinery) production':> 
11. Suitability of the machine selected for training 
~11. Listing of necessary machines not purchased 

The system that rates the value or necessity of a machine is as follows: 

A. Excellent: 

B. Good: 

c Fair: 

D. !Joor: 

A very necessary and basic woodworking machine. a machine that a factory 
should not be without. 
A machine that complements the above machines and are found in many 
furniture factories. 
A machine used in making ~ertain types of furniture. Industry-wide, it has 
limited application. 
A machine that is so specialized that it has verf limited use, or just is not 
L< .. ed in industry. 

The system that rates the correctness or the suitability of the pani~tdar machine selected for 
use in FITEC is as follows: 

Ideal machine to demonstrate the process. 
2. Good machine for training, but with some objections. 
3 _ Has drawbacks, can do the work, but a different machine should have been selected. 
4. Not satisfactory. 

Examples of using the system are as follows: 
A The machine is necessary and the best machine was selected. NOTE: There can be several 

machines from different 111a.nufacturers that are of equai quality and therefore could alsc be 
good or best selection. 

4 The machine is necessary, but a wrong selection was made. Not satisfactory. 

When reading the results of the following evaluations, the factor to keep in mind is the 
suitability of the machine for training in FITEC. 
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P8 C:O:\T.\C:T SPRAY BOOTll 

P9 CO~T.\CT SPRAY 

PIO Pl~Cll ROI.I.ER 

Pl 1 EIXiE STRIP Cl TITR 

\'E~U:R DI:PT 

\'I CROSS Cl Tl'l~l> S.\ \\' 

\.2 Gt ll.i.• 'll'f 

\".\ TAPELESS SPl.ICER 

\-.~ T.\PE SUCER 11.-\:\D TOOi. 

\'9 01.l 'E srRE.\DER 

\'11 COLD PRESS 

\'12 HOT PRl'.SS 

!""" ............. T ........... [ .......... l 
j""'"'.:\"""T'.1""'"T""'""1 Sliding .:arriagc ll•o shon, need to he able to cul an R' panel; lhis will only cut .t'. 
~ ~ ; l 
: ................. .l. ............ i .. \""'"; I'· . 1· th II " l I i ,, l ~~I mvcstnwnl or c sma manu1acturer 

!"'"'0l\""'"T'~ ......... r'""''"'i 
l ~ '. j 
i"""'"""""'i""""""!'\'i"""1 The ahility to laminah: high 1•re"ure laminates In panidc hoard ur \II))'. or to laminate hoards l<>gether i• imronant for training. . . ' . . . ' . . . . . . . . . . . . . 
: ................................. W'"'"" s . . lh b t l I 
~ j ; n l proymg 1s c cs way to arr y con act cement. 

; ................. ~ ............ ~ ........ ~ l ! l Yi j ..\hsohnely necessary to secure a good contRct hRnd. 

i""'"""'""'f'"""'"'f'Yi"""1 Cuts strips of various widths for edge handing. 

, ................. t"'"'"'"t'"'"''"1 
~''"'""' ... ""l""'""'"i'Yi"""i lTscd to cut \'enctr to l~ngth. 
~ j l l 
: ....................................... , ... p h d h t d l' d L ..... ~~ ....... L ......... 1.. ...... .! urc ase u not .ll iv.ire . . . 

~ i l . .\ i .-\ bett.:r way lo srhce than the l1g zag for long r1eces. 

~ ~ l ~ ................................... , ........ \l . l' i ! l .. , ! · temah\'e "·ay 10 sp 1ct \'encllr. 

l ; i ; 
!"'""'.'f"'"T""""'T~"'""l Tht c1,nstruction of lhc machine indicat.:s that there could be 11rot.lcms in maintuir.ing accurate glue sprcnd. 

t'°000'""'1""'"""'t':\"°'"1 Cold pressing i1 an absolute nei.:c:ssity for the Humiputra industry. 

i ....... ....... l . ......... l .......... l . . . . . ' . . : 'il : ~ : : Poor sclechon ol hot press. Poorly made Md 1s questmnnhlc on how wcll 11 w1ll lur.ct10n. ln rlacc of one, there ~hould have been 
1 l i ! thr.:e small.:r rlattens. 

L ................. t ............ t ......... ..l 

l'loJ 
l"1 
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ANNEX 2: 
MACHINE MAINTENANCE INFORMATION SHEET 

MACHINE MAINTANANCE INFORMATION 
-------------------------------

MACHINE NO. 

BELT SIZE 

BEARING NO. 

DISCRIPTION 

NO. REOD 

NO. REQD 

WERE FITTED 

WERE FITTED 

TYPE FREQUENCY USED 

GREASE 

OIL 

HYDRAULIC FLUID 

OTHER NECESSARY INFORMATION 
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ANNEX 3: 
l\'IAINTENANCE CHECK LIST 

PUSAT INDUSTRI TEINOLOGI PERABOT 
HAIMTENAHCE CHECI LIST 

CHECI CHECI 
OIL GREASE BELTS OIL 

' WAYS 
PEED 

D W : H D w W M V H 
I I • I --·---·-- --- ---·-- ---·-- --·---

:c B: :c e:c s: 
:H £: CHE CI :H R:H L: 
lE Al OIL :E A:E 1: 
:c R: LEVEL :c 1:c D: 
'I I: :1 E:I E: 

N: s: 
G: 

' I I I ---·---- --·--·---· I I 
I I 

H : W : H : W : H : 
I I I ---·--·-- --- ---· f t I I I I I I I I I I I I I I I I I 

----·--·--·---·--·---·--·--·---·--·----·--·--·--·---·--·---·---·---· I I I I I I I I I I I I I I I I I t I 

-------·--·---·--·---·--·--·--·--·---·---·--·--·--·---·--·---·---·---· I I I I I I I I I I I I I I I I I I t 

----·--·----·---·--·---·--·---·--·--·--·---·--·--·----·--·--·---·---· I I I I I I I I J I I I I I I I I I I 

------·--·---·---·---·--·---·---·---·---·--·---·---·---·---·--·---·----·---· I I I I I I I I I I I I I I I I I I t 

-----·--·--·--·---·---·---·----·---·--·---·--·--·--·--·---·--·---·---· I I I I I I I I I I I I I I I I I I 

------·---·---·---·---·--·--·---·---·----·--·---·---·--·---·--- ---·---·--· I I t r I I I I I I I f I I I I I I I 

-------·--·----·--·----·--·---·----·--·----·---·--·---·--·---·--·--·--·---· I I I I I I I I I I I I I I I I I I I -----·--·---·---·--·--·--·--·--·--·---·--·--·--·---·--·--·---·--· I I I I I I I I I I t I I I I t I I I 

-------·---·----·--·---·--·--·---·--·--·---·---·---·---·---·---·--·--·---· I I I I I I I I I I I I I I I I I I I 

-------·--·----·---·---·--·--·--·--·--·---·---·---·--·---·---·---·----·--· I I I I I f I I I I I I I I I I I I I 

-----·---·--·---·--·----·--·---·--·---·--·---·--·--·--·---·--·--·--· I I I I I I I I I I I I I I I I I I I 

-----·--·---·--·--·---·~·--·--·--·--·--·--·--·--·--·--·--·--· I I I I I I f I I r I I I I I I f I f -----·--·--·--·--·---·--·--·---·--·--·--·--·--·--·--·--·---·--· I I I I I I I I I I I I I I I I I f I 

-----·--·--·--·--·--·--·---·---·---·---·--·---·--·--·--·--·---·----· I I I I I I I f I I f I I I I I I I I -----·---·--·---·--·---·---·---·--·--·--·--·--·--·--·---·--·--·--· 
CODE: 

D • DAILY 
W • WEEKLY 
!'I • P"ONTHLY 

CHECK BY: DATE: 

--------------------------------------------------------------------------------
PUSAT TEINOLOGI INDUSTII f'ERABOT {FITBC) 
26/01/1994 
DB/•yba 
IOD: 9TP94 
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. .\NNEX 4: 
ORGA~IZA TION PLAN FOR FITE<~ 
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ANNEX S: 
SCHEDULE OF TRAINING PROGRAMMES AT ITTEC IN 1994 

d!fiteC 
JADUAL PROGRAM KURSUS F.l.T. CENTER SDN. BHD. 

TAHUN 1994 
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ANNEX 6: 
DEVELOPING A PRODliCT FOR PRODUCTION 

The follow inf. steps arc the pn,.;edures follow1..-J h\ successful manufacturers in hrin~ing a pr • .Juct to the madet 

Each step contnbutcs tO\\ard proJucmg. a product with the com .. "Ct design. lllil:otimum eOicienc~ in proJuchon and 
at the lowest cost 

STEP 1 

STEP:! 

STEP 3 

STEP4 

STEP :5: 

STEP(, 

STEP 7 

Sll-:1' IC 

IJcnUt\ the rr•><luct to be pn.Juced 

A J1scu..._,ion is hdd to decide the form. sue. shape. flKlction. etc .. of the ~w prnJuct to he pri.Juced 
It ma~ he a DC\\ cahmcl. tahlc anJ/or ch~ur to mterest the rnar"ct 

from the ideas proJuccJ m step 1. free hanJ sl.:.ctches arc pn.Juc1..-J. These sl.:.etchcs are usuall~ 3-
d1mcns10nal wnh SC\er.al pos:.ihle \·ariations These sketches arc in f011£.h li.irm. that 1s. attention is 
not paid to Jctail. onl~ to illustrate the idea. These sL:et.:h1..-s will ha\·c o\·crall dimensions. 

\\'hen the slctches ha\"e produced the iJca of the proJuct. then a detailed drawing m three 
dimensions is prepan:d The drawing or dr.awintts are produced in their (a) ,·1sual state (how they will 
appear to a customer) and (b) an exploded form. which pro\·iJcs information on the function. 

V.'hen the detailed slctch has been approved, the next step 1s to produce \\orling drawings The 
\\l>rlmg drawing. has a front. side and top vie\\. with all dimensions sho\\ed 

The \\orling drawing is usuall~ prepared m small scale (1/4" = I" or Imm= 5mm) full si1:cJ 
dra\\mgs arc made of construction details. which may not he clear on the \\odmg dra"mtz 

fwm the \\orkintt drawmg.s. a Bill of Materials is prepared The Rill of Materials 1s a complete listing 
of eve~ item. and quanti~ required tu produce the product 

With the \\orlmg drawing and the bill of matcnals completed. the next step is Product Anal~sis 

In Product Analysis. a rc\"ie" 1s made of the prr.duct to ensure that the product is fulfillm~ the 
intended function This 1s the time to sec if any changes should hc made to impnwe the product. 
chmmatcd production problems. or reduce costs 

When all the questions ahout ho" the product will he produced and what materials "ill he used ha\·c 
hecn ans\\ered. a Costing is made 
The Bill of Materials list all the Items are required These costs can he cakulated aloni.z \\llh waste 
factors 

The l;.hor factors can he estimated h~ usmi.z the: route sheets or the: process route sheet lo these: costs 
arc a1ldcd standard indirect costs II• arnve at the sc:lhng costs 

a) Al this step. if the product is for a full ~ale production facto~. the \\orlong dra"ini.zs and the: hill 
of materials arc sent In the sample shop In the sample shop. h1p.hh· slollcd \\orkcrs \\Ill produce t\\n 
modd~ C me model 1s limshed and shown at furniture markets If the modd 1s "sold." then the step~ 
m !Ch 1al~· place 



STEP'> 

STEP Iii 

STEP 11 

Slrl' I:'. 
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The S<."l:<>nJ moJd IS .:sscmhkJ \\ 1thoul glue: anJ stori:J tr the moJd I' rut mlu proJuo.:11• •n. the rarh 
\\ill he pamtcJ I St> thi:'.\ \\ 111 not he O.:t>nfu,,..-J \\1th proJuo.:twn I anJ he uscJ m pr0Juo.:t1on. alt•n~ \\1th 

Llic rout.: shci:t 

h1 Fur a tra1mn~ pn•gram. Step >t starts al 1h1' p.•mt Rout-< sh"-cts ari: prcparc•I fur each part hstcJ 

••n the hill of mah:nals 

Thc wutc shccl o.:ons1sls of a Jra\\ mg of lhc ·ran·. full~ J1mcn,.1•>ncJ ·1 he: r••uli: shcct al~• has a step 

h\ slcp hsling of C\"Cf'.\ opcratlon ro.:quircJ lo pn>Jucc lhc pan 

l"hc route sheet also hsts all supplies suo.:h as Ju\\cb. s.:rC\\,.. ahrasl\c papcr. ct..:. rcqum:J h\ thal 

part 

When all thc route sho.:cls ha'\c heen complclcd a Prnccs' R•>ulc Shcc: 1-.. prcparcJ The Pruce-..s Route 
Shcel I' uscJ h• con!rol thc ID•l\emcnl nf the: part through the fao.:h•n 

c m.:e the Route: Sheets haH: heen prcparcJ. thc pr•>duo.:t h reJd\ tu he maJc The manufao.:tunng 

pr•>..:e"s mduJcs 1hc folio\\ mg 

a: Rough Mill - o.:omcrtmg of rough !umher mto J1mcns1oncd p1eo.:es read'.\ for mao.:hmmg 
hi Mao.:hmmg - gnmg pans thcu shape:. final d1mcns1on and 1omls for asscmhl'.\ 
cl SanJmg - remo\ al of mao.:hmmg marks and smoothing of thc surfao.:c for f1mshing Nole SanJmg 

hcforc asscmhl\ 
di l\sscmhl~ - _1ommg of sanded parts mh• as.scmhleJ umt 
Cl hmshmg - appl'.\ mg heaut\ and prt>teO.:llOn of lhc fum1turc 

\"alue Anal'.\ sis - I mo.:c the rr•><luct has h.:cn o.:t•mplcteJ. all the Jepartments that haw hcen 1mohed 
..:an tbs.:uss \\a~s m \\h10.:h the rr·>duct can he 1mpfll\l!J This mdudcs small design o.:hange" that 
focilllate produ.:tmn. different methods of o.:onstruo.:t1on ..r asscmhl~. chango.:s m the use of materials. 

ch: 

Jigs. Fixture' anJ Tooling - < mo.:e the dec1s10n to pn>duo.:c the product hoi' hecn made:. 1he t\ pc of11gs. 
f1\lurcs and the sclcclu>n of loohng nccd to he maJc 
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ANNEX 7: 
PHOTOS 

I. Seminar participantc:.: at briefing at FITEC 

2. Nick Weidhaas presenting seminar session to participants 

3. Seminar participants watching a machine demonstration by Dennis Brown, UNIDO Wood 
Machine and Production Expert at FITEC 

4. Same as 3 

5. Same as 3 

6. Same as 3 

1. Same as 3 

8. Same as 3 

9. Same as 3 

IO.Donald Lubeck. UNIOO Senior Furniture Expert at FITEC illustrating finishing spray booth 
to MARA Seminar Participants 

I I .Mara Seminar participants observing door clamp at FITEC 
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ANNEX 8: 
DAILY ACTIVITIES OF N.C. STATE TEAM 

2-4 December 1993 
Trnel, Raleigh, NC to Kuala Lumpur, Malaysia 

5 December 1993 
Meeting with UNIDO Senior Furniture Expert. Mr. Donald Lubeck 

6 December 1993 
Meeting at the MARA Furniture Industry Technology Centre (FITEC) for staff and facilities introducti,>ns and 

programme planning 

7-8 December 1993 
Visitation to six Rumiputra furniture factories 

9 December 1993 
Visitations to the Malaysian Timber Industry Board, Kuala Lumpur and to Institut f eknologi MARA, Selangor Darul 

Ehsan 

I 0 December I 'J9 3 
Seminar Planning and visual aids equipment preparation at FITEC and MARA; visitation to large industrial wooden 

door and furniture manufacture, Kuala Lumpur. 

11-12 December 1993 
Seminar planning and preparation 

13-16 December 1993 
Seminar presentation, MARA Building, Kuala Lumpur 

17 December 1993 
Seminar continuation, MARA Building anJ FITEC, Batu Caves, Kuala Lumpur 

18-19 December 1993 
Travel, Kuala Lumpur to United States 
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~NEX 9: 
PERSONS/OPERATIONS \'ISITED BY N.C. STATE TEAl\1 

The MARA Furniture lndustf\ Technolog\ Centre tFITEC) 
Address Funuture lndustm:s Tcchnnlng~ C.:ntn:. I >ff km D. Jalan Batu Caws 

6R too Batu Ca\ es. Kuala Lumpur 
Telephone (,!n-619516 

•nonalJ l.uhcck. I TNID< > Scmor Fumitur.: hpcrt 
•Dennis :Jro\\ n. I JNII)( > Woodmachine 8.:. l'roductum Fxpert 

•Mohd. ~loor Sulong. Manag.:r 

The Mala\ s1an ·11mhcr lndustf\ Board 

Telefax· 6R7 -6 I 'JR 

.. Ismail Jidm. Technical F.xecutiw 

•f.ahan md Yassin. Technical h:ecuti\"e 

•Radrn Abdullah. T.:d1111cal Executne 

Addrl·ss Bh•ck A - i: Anjung Fclda. Janan Maktah. PI> Box IORX7. 5onM Kuala Lumpur 
•Mahpar Alan. I J11h.ra1ton < >11icer • /a1h1 Yak in. Plannrng and l>e\ dopmenl 

lnslllut Tdmolog1 Mara 11TM1 
Address !TM. Pusat Daerah Sek 6 . .Jooo Shah Alam. Sclangor 

Telephone 

Telex. 

o:;.5500755 

TEKMA MA :;x671 

• Ashari Ahd Jahl. 1 leaJ. Wood Technologu Department 

• Jamal111.lin Kas1m. Lecturer. Wood T echnolog~ Depanm.:nt 

•suhaimi Muhammed. Wood Tcchn·•log.~ Department 

Bl IMIPI TTRA Fl TRNITI JRF INDI TSTRIES 

Proh1I lnJustru:s 

Telefax 

•1.a1h1 Yakin. Planning. and I>cwlopment 

-plus 5 other staff memhcrs 

AJdrc:ss l.(•I .J(,9~. Jalan 57. Sda~ang Baru. 6RIOO Batu Ca\·es. Selangor I>arul Ehsan 
Telephone o:;.c, I R9.J(,:? Telefax ll'\-6 I R7<•:?« I 

•Ahmad Kamal <ihuali. Managing Director 

Yamrn Furniture l'nh:rprise 
Address No to.J. Jalan Bungu Tan_1ung. Sg Tua Bahru. (,R 100 Batu Ca\ es. Sclangor I>arul Ehsan 

Telephone O)-(>l<R5RRO Telefax O)-(,X76-t l l 

• /amal Mohd Ta1h. Man;iger 

A.ln;m Manufocturrng an•I Industries 

Address Not arnilahk 

• Anuar B /\hJ I lan11J. Managcr 

Address 

Tckphone 

No :;.::?_ Tmgkat L Jalan lksar. l'ekan Batu l.J .. n100 Pud1Ung Sclangor l>arul Ehsan 
'i7117o'\/57ll<•o.J lelcfox 57111.Jn 

Fa1aa FJl~'.!!~~ 
Address .::?.::?. Blok I·:. Keranat Ja\a. I>at1•k Keramat. ;.woo Kuala l.umpur 

·1 elcph<•lle !11-:!'>:'.:!~07 

• Ah.tul < iha111 Bm 1111,sm l'.IK 
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:\Kl lkranani.; Fum1turt." 
A..!Jress Sasapan Batu Remhali. -IHoo lkranang Sclangor I>arul Ehsan 
Telephone 0)-!(167651( Tdefa:\ 
•Mohamad Faun I>auJ. Manag.:r 

OllfERS 
MWE lntcrscan w.,,,J InJustn.:s ;DN Biii> 1plan1 'isill 

AJJrcss Nol a\ailahlc 

(ii. Furniture 1Pahani.;1 Sl>N.BllD 1A11enJcJ seminar> 
AJJrcss ~ongsang lnJustnal blale. P ( > B<•:\ 32. :!K1•117 Tcrmduh. Pahang Darul Makmur 
Telcphon.: 09-271)!!(1 :7-137:; T.:lcfa, 119-27 l<•W 

• lhrahim Bm MI> NOR. Manager 

Pmakin SDN Biii>. IAtlenJcJ seminar} 
AJJrcss Lot 2993. h·:nJang Kcrian. 16:.oo Tumpal. Kdantan 

Tclcphom:: 609-75613 5 Tclcfa,· (,09-7577'Jll 

•! lanafcc Yuss,1ff. Managing Director 
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ANNEX 10: 
LIST OF MARA SEl\1INAk A lTENDEES 

PBRKARA SBHMmI RAMA PBSBRl'A 
PROGRAM DBVBLOPtmrft' OF tfAftAGBRS 11' lllOD WORRIMG IftOOS'IRY 
'fi\RIKH 13 DISBMBKR H~ 17 DISBHBBR 1993 
TBMPAT PUSAT LATIIWf KAIUTAIG\R HARA 

BMGUNM MARA LAMA, TKT.2, Jllf. TUAffKU ABD. RAllWf 
KUALA LllCPUR. 

BIL. MAMA PBNUH II>. GA.JI JAWATAN PUSAT 

1. ABDUL KARIM B. MOHD YUSOFF 75213 JURUTUNJUK PEJ. t'ARA NEGERI 
PERAi< 

2. HARUN BIN ISMAIL 069436 JURtrrUNJUK PEJ. HARA NEGERI 
PULAU PINANG 

3. KAHARUDIN BIN AWANG 050416 JURtrrUNJUK PEJ. HARA NEGERI 
KELANTAN 

4. LADIHAN BIN SIMIN 061052 JURUTUNJUK PEJ. HARA NEGERI 
JOHOR 

5. HD. NOH B. AHMAD 023906 JURtrrUNJUK PEJ. HARA NEGERI 
PAHANG 

6. MOHAMAD ALIAS B. MANSOR 046624 JURUTUN.TIJK PEJ. HARA NEGERI 
KEDAH 

7. MOHD 8ULAI B ABDULLAH 046543 JURtrrUNJUK PEJ. HARA NEGERI 
SELANGOR 

8. RAMLAM B. H. AMIN 050717 JURtrrUNJUK PEJ. HAP.A NEGERI 
TERENGGANU 

9. 8AHARI B. ISMAIL 036760 JURUTUNJUK PEJ. HARA NEGERI 
MEI.AKA 

10. ISMAIL B. JIDIN 18322 PENGAJAR FITEC 
KETUKANGAN GRED I (K) 
(PEYELIA TEKNIKAL) 

11. RAD IN ABDtn.AH B. HAMZAH 25535 PENGAJAR FITEC 
KETUKANGAN GRED I (K) 
(PENYELIA TEKNIKAL) 

12. ARD. WAHID R. HARUN 32890 PENGAJAR FITEC 
KETUKANGAN GRED II (K) 

13. ABD. HOIN B. SHAARI 82109 PENGAJAR FITEC 
KETUKANGAN J4 

14. ZAHARI B. HD. YASIN 81906 PENGAJAR FITEC 
KETUJ<J'l.NGAN J 4 

15. HAMDAN B. SE I.AMAN 82002 PENGAJAR FITEC 
KETUKANGAN J4 



16. GOOPA @ DZULFAR B. RUSIN 24840 

17. TAJUDIN B. ZAKARIA 36171 

18. MOHD. HUFARADZI 8. HAT SOM 3E278 

19. ABDULLAH B. &JANG 35703 

20. UYOB ti AYOB B. ABDUL RANY 44493 

21. NOOR ZAINEE SHAH B. IBRAJUH 

22. ROSMINAH BT. HOIID. IRJSSIN 

23. MOHD. FUAD B. ISHAK 

24. KAMARUDDIN B. OSMAN 

25. ZAWAWI B. KASSIM 

26. KAHARIZAN B. HUHAMAD IDRIS 

27. IBRAHIM B. MD. NOOR 

28. RASILAH B. ABDULLAH 

29. HOHAHMAD NADZIRI B. SULAIHAN 

30. HANAFEE B. YUSOFF 

31. ABDUL KADIR B. ABDUL WAHAB 

32. DR. SUHAIHI B. HUHAHHED 

33. ABD. JALIL B. AHMAD 

34. SHAIFUL ANWAR B. ABU HASSAN 

35. ZAINI ITHNIN ~. HJ. RA.TAK 

36. ASMI B. ISMAIL 

37. KASANI B. YUSOF 

38. MANSUR B. AHMAD 

39. ABDUL KARIM B. ISMAIL 

(D:JU/NAMAt J. 
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PElfGAJAR 
KE'l'UKMGAN GRED I ( K) 

PENGA.JAR 
KE'l'UKMGAN GRJm I 

FENGAJAR 
KE'nJKANGAN GRED I 

PENGAJAR 
KE'nJKANGAN GRED I 

PENGAJAR 
KETUKANGMf GRED I 

PEGAWAI 

PRGAWAI 

BR;. IGJWIIRAN 

IKH PEKM 

IKH Lllflrl' 

IKH Lll4lJT 

IKH SG. PETANI 

BHG. KEKA.JUAN 
PROJEK 

BHG. BIHBINGM 
USAHAWAN 

MTIB 

HTIB 

FRIH 

SIRIH 

GENERAL LUMBER 

GENERAL LUMBER 

USAHAWAN 

USAHAWAN 

ITH 

ITH 

GUmRIE 

ITH 

ITH 

ITH 

FRIH 
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ANNEX It: 
SEMINAR PROGRAl\U\IE 

DEVELOPMENT PROGR.\MME FOR MA!'iAGERS IN WOODWORKl!'iG INDUSTR\. 

08.00 - 08.45 -
09.00 - 09.30 -
09 30 - IO 00 -
IO 00 - 12.30 -
11.30 - 14.00 -
14 00 - 15.00 -
15. 00 - 17 00 -
17 00 -

Tuesdav 

08.30 - 10 15 -
I 0.15 - I 0.30 -
I 0.30 - 11.15 -
1115-12.45-
12.45 - 14.00 -
14.00 - 15.00 -
15 00 -16.30 
16 30 -

Wednesday 

13-17 DECEMBER ! 9q3 

Registration 
Opening remarks 
Tea break 
Properties of wood 
Lunch 
Overview of furniture manufacturing 
Economics of manufacture 
Tea 

Operation Analysis 
Breaktf ea 
Wood and moisture 
Lumber drying 
Lunch 
Lumber cutting !>-ystem 
Techniques of lumber yield improvement 
Tea 

08.30 - OQ.15 - Calculation lumber and rough mill 

09.15 - 10.15 -
IO 15 - 12.00 -

12 00 - 1245 -

12 45 - 14 00 -
14.00 - 16.30 -

1630 -

processing costs 
Brealdfea 
Work measurement and motion 
analysis 
Wood machining, gluing and 
veneering 
Lunch 
Wood machining, gluing and 
veneering (continued) 
Tea 

Hanover 

Weidhass 
Weidhass 

Weidhass 

Hanover 
Hanover 

Weidhass 
Weidhass 

Weidhass 

Weidhass 
Hanover 
Bro"n 



Thursday 
08.30 - I 0.00 -
10.00 - 10.15 -
10.15 - 12.00 -
12.00-12.45 -
1245 - 14.00 -
14.00 - 15.15 -

15.15 - 16.30 -

16.30 -

Friday 
08.30 - 09.15 -
09.15 - 10.00 -
10.00 - 10.15 -
10.15 - 11.30 -
11.30 - 12.00 -
12.00 .. 14.30 -
14.30 - 17.00 -

Product costing 
Breakrfea 
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Wood sanding and finishing 
Production planning and control 
Lunch 
Production planning and control 
(continued) 
Discussion of s.:minar 
Team plant visitation 
(continue) 
Tea 

Requirement for exporting 
Innovation in the plant 
Breakrrea 
Course review and discussion 
Closing remarks 
Lunch 

Hanover 

Lubeck 
Weidhass 

Weidhass 
Hanover 

Hanover 
Weidhass 

Visit to Furniture Industry Technology Centre (FITEC) Batu Caves 
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A:\!\E.X 12: 
1\t.\CHINERY NEEDS . .\ T FITEC 

l. Cut-off saw 
2. Lumber bottom head planer (facer) 
3 Straight line np saw 
4 Glue spreader for edge'face lumber gluing 
5 Clamp carrier for edge· face lumber gluing 
6 Shaper (single or double spindle) with ~ilting head and slidmg table 
7 Sanding machines including: 

-spool 
-edge with 8-inch belt. tilting table with oscillating head and minimum of 52-mch long 
table 
-stroke sander for flat panels. minimum 8-foot table 
-pneumatic,'brush sander combination with several diameter heads 

8 Panel saw for cutting standard sheets of plywood (a vertical wall unit is suggested) 
9. Drilling machines induding: 

-horizontal with a minimum of 3 chuck cluster fixed at 35 mm and including one 
LJniversal head 
-vertical drill press. 21 inch. with attachments and multi speed 
-vertical press. multi head 

10.Frame clamp for case goods manufacture 
11 Pod (or hydraulic) cold press for lamination work 
12 Band re-saw for lumber or cants 
13 Small jointer ( 8-inch) 
14. Roughing top head lumber/panel planer 
15 Veneering equipment to include clippers, splicers, jointers 



42 

.i.\NNEX 13: 
FINDINGS - Bl~l\llPUTRA PL~NT \rlSITS 

PLA!\ I No I: 
This plant has about 15 million RM sales per year and employed 35 people The major 

~cies used are nyatoh and meranti and no rubberwood They purchase lumber 6-foot and up 
in length and have it custom dried for 80-IOO R.M per ton (600 board f~t). On the average the 
company cuts about I 000 board feet per day. The lumber is not stored in a weather proof 
building. 

About 75% of their market is to the payong (Guthris). but more markets are needed as 
the company has excess capacity. Their main products are chairs and p;ywood-on-frame 
constructed case goods 

Some of the technical problems encountered were as follows: 
Machines were rusting due to poor maintenance and inadequate protection from 
the weather 
Use of Y.Tong saw blades for ripping 
Using only one knife in a three knife head on the shaper 
Lack of set-up table to position frame stock during assembly of plywood-on 
frame panels 
The plywood quality was poor and required considerable filling prior to 
application of vinyl overlays. 

from a managerial view point. the company had only 2 supervisors and 5 skilled 
workers Use of parts route sheets and scheduling aids were all but non-existent. The most urgent 
prnblem according to the owner was adequate electrical energy supply They could not run a lat 
of machines at one time Plant layout meeds to ne studied and revised. The cut-off saw for 
cutting lumb·~r to rough length was outside the main building The plant had a dirt floor which 
did not allow use of factory carts to move stock in process from one machine operation to 
another. 

The management was asked what FITE( could do for him. His answer wac; training both 
supervisors and management. Specific areas of needs were machine operation and maintenance 
and finishing assistance The management indicated that he would send supervisors to a seminar 
at FITEC. 

The company is planning to move to a "furniture village" that would include other 
Bumiputra companies 
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PLA~T ~o 2. 
This plant projects sales of 2 million R\1 for I QQJ. Fifty percent of their production 1s 

sold to payong (Guthris) but outside m:!.rkets generate some 70 percent of the company's revenue 
The maJor item for the payong is chairs and for the outside market. some 34 different office 
furniture items are made The management indicated that is has been difficult to make money 
through the payong Better margins are made with outside sales if quality office furniture is 
produced The company employed about 40 people 

The compny purchases kiln dried lumber (mostly nyatoh and merant1) that is in short 
lengths mainly because short$ are less expensive per ton than long lengths Most of the firm's 
products are well suited for the short lengths yet yield problems exist The management 
suggested that a study be done to determine the feasibility of establishing a company that would 
collect short lumber offal (waste) from various Bumiputra plants and finger JOtnt into reusable. 
longer lengths The company has no moulder and needed moulded parts are sourced from other 
plants Likewise they have no lumber edge glumg equipment which contributes to the poor 
lumbl.!r yield problem Solid. edged glued chair seat blanks. for example are sourced from other 
manufacturers 

Some technical problems include: 
Poor machine performance 
Lack of -:ertain jigs for machines 
!\o case or frame clamp; there were problems of fitting machined parts into frame 
assemblies for the office furniture 
Layout of machines and material flow among machines needed serious study for 
better productivity 

The management appeared well educated and very serious about expanded productivity 
and quality Detailed drawings. parts route sheets or production scheduling aids were lacking 
Basically. a full scale model of a piece of furniture was erected and used on the shop floor for 
the supervisors to take measurements of parts. The management realized that this was not the 
proper way. but it needed help with drawings and routing plans for parts. The manager wanted 
to mas-; produce items instead of making only a few pieces of many different items The problem 
wao; finding customers. An indication was given that finding capital was not a problem When 
asked what FITE{' could do. the response was to help on mass producing quality products 
Management would attend FITEC seminars. 

PJ.~NT No 3 
This Bumiputra operation was a small shop employing 5 full time workers They make 

tables chairs. Joinery and other specialty items for special order. Considerable hand carving was 
done. but the quality was very good Special jigs had been made so that a machine could be used 
for multiple purposes. yet the management realized there was a lit of room for improvement. 
Some tooling was in severe need of replacement (example a very dangerous square moulder head 
was being used) The management ind1catt>d that FITEC could help upgrade the skills of workers 
Much time was devoted to training new workers on the production floor. 
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PL.\~I ~o .i 
This company has annual sales of about 3 million RM and 58 employees It 1s planning 

to move its operation into a Furniture \"illage \\ith nine other companies The exact structure of 
this cooperative arrangement has not yet been established. 

The workpace of the factory was judged to be awrage. for a "daywork" pa~ system The 
company does have a few situations where pay is influenced by productivity le\·el Some of the 

problems of the company were 

PLANT No. 5 

Poor material handling. influenced in-part by the poor floor conditions in a 
portion of the factory Floor repair or the use of some simple conveyor systems 
to bridge the poor floor area would be worthwhile 
Expens1"·e materials Lumber costs currently represent about .io0 

o of the sales 
dollar for the company and have been increasing dramatically recently The 
application of modem lumber cutting systems and rough mill technolO!:,'Y which 
should be possible once the company mo\·es to the Furniture \"illage should 
greatly improve materials yield Even before the move. however. the company 
should be able to improve its utilization oi timber by reducing its trim allowances 
on the length of its parts. and u~mg such production aids as back gauges on its 

cut off sa\vs 
Need to upgrade finish quality if export is desired Also. the target moisture 
content to which the lumber is dried would need to be ad1usted and the use of 
p:ywood should be considered for .:enam parts rather than solid wood 

This plant has annual sales of about 1.8 million RM and employs .i 1 people. The major 
problem cited buy the manager was the cash flow problems caused because the company could 
not deliver completed goods and receive payment because the customer was not ready to accept 
dd1very Workpace m the factory was judged to be average but the manager was very interested 
m working with FITEC to upgrade the skills of his employees Methods of production in general 
needed 11nprovement Problems observed included: 

Lack of an adequate rough mill operation caused wastage in materials 
The system employed for gluing panels needed drastic improvement The need 
for an adequate panel clamping systems was evident 
Operator spray finishing techniques were also Judged to be wasteful Tr;;ining m 
spray gun techniques which minimize overspray and maximize iinish quality 
would be very worthwhile 
Dust collection systems need severe upgrading 
The use of correct saw blades for the task undertaken could reduce reject rates. 
and the tendency for the saw to tear out the wood during sawing 
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PLA'!'\"T No 6 
This firm is a small ~ompany "':hich employs 11 people IT suffers from the need to 

produce a product in a very smali buildmg It is cramped. and raw materials storage is 
disorganized on the floor causing inefficiencies. The quality of the finish needs severe upgrading 
t3se of jigs and fi~tures could be a great help for the company Trammg at FITE m finishmg. jigs 
and fixtures and production technology. in general. would be very helpful to the company 




