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Technology transfer in Malaysia : receivers' experience

A study by the University of Stirling 

INTRODUCTION

In 1980 the University of Stirling was commissioned by the Business 
and Industry Committee of O.E.C.D. to seek the views of receivers of 
technology on their problems in a number of countries, including Malaysia.
A selection of this material is presented here, with some supporting papers, 
to give participants in the Utrecht Workshop some examples of the issues 
which appeared to be of the greatest importance , to those in Malaysia, 
for successful implementation of transferred technology.

Three sets of interview notes are included. None of these concern 
assembly line technology but this should not detract from their usefulness 
as a guide to issues which are relevant to the compilation of a manual of 
guidance for technology choice, since many of the problems to be solved 
in selecting technology are common, whatever the nature of the technology 
in question.

The material included in this paper comprises :
(i) the introductory statement
(ii) a note of the Malaysian government regulations relating to import of 
technology,
(iii) th.ee sets of interview notes covering

tyre manufacture
tractor component manufacture
elastic band manufacture

(iv) the set of questions used to structure the interviews
(v) two models, one simple and one more elaborate, which attempt to 
present the important elements of a technology for consideration iri 
the selection process.

The Workshop Chairman, Professor Frank Bradbury, is the author of the 
material contained in this note and will be glad to discuss any points 
arising with participants at the meeting in Utrecht.

FRBStlrllno. Scotland. January 1961
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A NOTE OF THE MALAYSIAN GOVERNMENT REGULATIONS 

CONCERNING IMPORT OF TECHNOLOGY

INCENTIVES fo r  INDUSTRIAL DEVELOPMENT in  MALAYSIA 

Investment Incentives Act 1968 

Types o f Incentives available

Malaysia's investment incentives under the Investment Incentives 
Act 1968 are designed to provide to ta l or p a rtia l r e l ie f  from the 
payment o f income tax (402) and development tax (52) to companies 
investing in  new enterprises or expanding existing  ones. The 
re lie f  is  granted in  various forms, and investors may select the 
type o f tax incentives most beneficia l to them. Basically 
Malaysia o ffe rs seven major forms o f tax incentives

( i )  Pioneer Status, which, depending on the level o f the 
companies fixed capital investment and oth«r c r ite r ia  
allows to ta l exemption from income tax and development 
tax fo r  2 to 8 years.

( i i )  Investment Tax Credit v/hich allows a company to deduct 
from its  taxable income the sum at least equal to 252 
o f the sum spent on the fixed assets qua lify ing  fo r tha t 
re lie f .

( i i i )  Labour U tiliz a tio n  Relie f which provides fo r tax re lie f  
in the same way as fo r Pioneer Companies except tha t i t  
is  based on the number o f fu l l  time paid employees 
engaged.

( iv )  Export Incentives consisting o f three specia lly designed 
incentives fo r  companies exporting th e ir  Malaysian manu
factured products. The incentives include:-

Export Allowance
Accelerated Depreciation Allowance
Deduction fo r expenses incurred in  overseas promotion.

(v) Increased Capital Allowance v/hi ch allows a company to 
depreciate i ts  assets a t a greater rate o f depreciation 
in  its  in i t ia l  years o f operation.

(v i) Locational Incentive which offers from 5 to 10 years o f 
tax re l ie f .

( v i i i )  Hotel Incentives.

Details o f the various investment incentives schemes can be obtained 
from the Federal Industria l Development Authority (FIDA).
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T l i O r r  c r T r  n r  r u T P o u T r i  * •.«-• «
• • - •»- W i j  u r  i n  i L '  v i L U  m u  I L D

TYRE MANLITACTURE
TRACTOR COPIPONENT PIANUrACTURE
ELASTIC BANO PIANUFAC*.JRE

•TYRES. The Malaysian A f f i l ia te  o f an International Tyre 
Manufacturing Company ?

Deputy Managing Director 
Technical Manager

Questions selected from the set given a t Appendix I I  were used to 
structure the interview.

Background Information.

The Malaysian enterprise has a m ajority foreign parent holding with 
49% o f the equity being on the local stock exchange. Most o f the 
technology used conies from the parent but, operating as a m u lti
national enterprise, the company transfers i t s  experience and 
problems back to company headquarters, which acts as a clearing 
house fo r  a l l  the other establishments giving the customary flow 
o f information in  two directions from many sources, th is  being the 
characte ris tic  pattern encountered in  previous studies o f m u lti
national firm s.

Planning

Q. What was the incentive to  in i t ia te  th is  project? S ubstitJ t- 
ion o f imports; providing exportable products; providing 
consumer products not h itherto  ava ilab le; an approach from 
a supplier o f technology etc.?

A. The parent invests anywhere where the industria l environment 
is  favourable and the market is  favourable. There is  in 
addition a tra d itio n a l Commonwealth l in k  in  the case of 
Malaysia and the location o f branch establishments round the 
world show such links  c lea rly . The local a v a ila b ility  o f 
rubber is  a fu rthe r incentive to manufacture in Malaysia 
p a rticu la rly  to specialise in  tyres fo r  eart.h-moving vehicles 
because these have a very high natural rubber content. 
A dd itiona lly , there are incentives offered by the Malaysiar. 
Government and there is a stable p o lit ic a l environment. The 
cost o f labour is  favourable compared w ith , fo r example, the 
United States but i t  is high level labour in the technical 
sense; in no way could i t  be dubbed "cheap labour". The
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company has been here in  the tyre business since 1962 and fo r 
much longer than that as rubber plantation operators.

Q. What steps were taken to assess the potential size o f the
market, and to consider how the products would be marketed and 
distributed?

A. Tyres as a product have to be sold lo ca lly  and therefore i f  
you wish to enter any market area you need to have local 
production. This must be linked w ith an export business.
The range o f tyres produced is  dictated p r in c ip a lly  by local 
market requirements, but also fo r  export where prices were 
competitive. Only in  the case o f earthmover tyres where 
the product is  h ighly specialised has the company la id  down 
capacity exclusively fo r  export.

Q. What determined the choice o f technology and how was the con
ta c t made with the supplier? Was more than one supplier 
involved?

A. The technology comes from the parent.

Q. What arrangements were made with the supplier? A turnkey 
pro ject; a jo in t  venture; up-dating o f know-how; tra in ing  
o f personnel; payment o f roya lties  etc. How long did these 
arrangements take to fina lise?

A. A jo in t  venture. At f i r s t  there were expatriates in  consider 
able number because tyre  technology is  a very advanced one and 
therefore needs such experts in  i ts  setting up stage. Tins 
decreases with time so tha t now in  1979 there are only 4 o r 5 
expatriates and that w i l l  decrease in  the coming years. This 
number has to be set against to ta l employed force of some 
2,000.

Q. What confidence was there tha t the necessary inputs o f sk ille d  
people, finance, and management expertise would actua lly  be 
available?

A. This should be seen in  re la tion  to the previous question.
There was a cross-section o f expatriates in  early days and 
th is  was necessary beca'se although one could employ sk ille d  
engineers lo ca lly  one could not employ tyre spec ia lis ts .
Much o f the middle management came in to  the firm  from local 
sources in  the early years and progressed through. Now the 
Malaysian establishment can give assistance to branches in
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other parts o f the world. They send people to N igeria, 
they receive people from Ind ia , they send people to Trinidad 
and receive people from Zambia and so on.

Q. What incentives are available from the host government to 
finance the project?

A. The answers are set out in  the government publication (see 
Appendix I I ) .

Barriers to  Transfers

Q. Are there aqy serious barriers to transfers, such as a ban on 
the import o f certa in cap ita l goods and raw m ateria ls, or 
high ta r i f fs  or excise duties on such imports?

A. There is  no problem in  bringing in  materials fo r manufacture 
but there w il l  be ta r i f f s  on them i f  protection is  being given 
to a local supplier. For example the company uses lo c a lly  
manufactured carbon black and th is  is  produced at a premium 
price over the world market but is  protected by t a r i f f .  The 
s itua tion  is unlike tha t in  India where balance o f payments 
problems severely re s t r ic t  imports, and enables the Malaysian 
production to compete in  world markets. The tyre  business is  
highly competitive and the company has to meet th is  competition,

Q. Are there delays in obtaining internal licences fo r  imports, 
or undue delays in  getting goods through the customs?

A. Not unreasonable. There is  some port congestion and some 
industria l problems a t ports but these are infrequent.

Q. Are there problems in  exporting goods to other countries?
Does compliance w ith the tax regulations present d if f ic u lt ie s ?

A. Taxes are not unreasonable. There is  a tax payable on 
imported machinery but only on those items lik e  motors and 
bo ilers which are lo c a lly  manufactured and even here one can 
apply fo r dispensation i f  a case can be made. The export tax 
on rubber gives an advantage o f course to a company operating 
w ith in Malaysia. Surtax and sales tax is paid on a l l  imported 
machinery and additional taxes are paid on most other equipment 
even i f  not lo c a lly  manufactured.



Implementation

Q. Were any unexpected d if f ic u lt ie s  experienced during the con
struction o f the p lant, or the tra in ing  o f operatives?

A. Local contractors were used and there were no problems.

Q. How was the start-up o f the plant arranged? Was th is  done 
by the supplier, and what c rite r io n  of successful start-up 
was used?

A. A start-up team is  used i f  the project is a big one. The 
teams fo r such a pro ject get together when the proposal is 
f i r s t  made and they work on i t  and from th is  team come in 
dividuals who w il l  go out with the project and become part 
o f the start-up team.

Factors o f Production

Q. Are the energy inputs to the technology well suited to th is  
location? Have there been changes to the technology to 
match local energy supply sources? Is energy cost an 
important cost element?

A. Load-shedding when the supply system fa ils  has serious con
sequences fo r  operations such as processes fo r making tyres 
which involve protracted heating periods. You cannot throw 
a switch and s ta r t again when power comes on. Such cuts may 
cost firms some $30,000 in  one tyre process alone because the 
in te rruption  o f processing ruins the contents o f the batch.
I t  was added that the National E le c tr ic ity  Board is  working 
hard to expand the supply. The interruptions come during 
dry weather due to the loss o f hydro e le c tr ic  generation 
capacity.

Q. Is the labour in te ns ity  of the technology such as to sa tis fy  
the need fo r job creation? Could the technology be changed 
to increase its  labour in tens ity  without impairment o f the 
product? How s ig n ifica n t a cost element is  labour?

A. Quality requirements severely re s tr ic t  changes in  the labour 
in tens ity  towards the employment o f more labour. But in 
setting up the plant i t  is  necessary to take into account qual 
i t y  Gf labour and the type of product made. There is in an
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automated lin e  a constraint on rapid changes in the product 
varie ty. In Malaysia, where there are a whole range o f pro
ducts required, many o f them o f re la tiv e ly  short runs, i t  is  
necessary to have a more labour intense process than would be 
the case in  the United Kingdom. Tyre build ing machines could 
save labour, but a t the cost o f in f le x ib i l i t y .  I was shown 
2 machines in  the plant fo r making the tyre bodies. One of 
these was operated by one man with various tools and the 
performance could be changed from one shape and size very 
eas ily , whereas alongside th is  was a much more automated 
machine fo r making the same kind o f tyre but the work and time 
involved in changing th is  to some other size or pattern o f 

•ty re  would be very much longer. There is ,  therefore, a 
lim ited  number o f such machines employed in the Malaysian 
factory simply because o f the nature o f the market. There 
is  a l im it  to the degree to which tyre build ing equipment can 
be s im p lified  to make i t  more labour intensive. This l im i t 
ation is  the need to have highly accurate assembly o f compon
ents in order to meet international performance requirements.

Q. Are any component parts made locally? Do you have d if f ic u lty  
in getting such components o f the appropriate quality? Do 
you assist suppliers in testing and qua lity  control?

A. Every component is  made in  Malaysia except the te x t ile s .
Carbon black and rubber o ils  are supplied lo c a lly . The ex
ception is  rubber chemicals although zinc oxide is  obtained 
loca lly  and stearic acid providing the qua lity  meets the 
specification standards. The short p ipeline between supply 
and user is a great asset. Assistance is  given to suppliers 
where necessary. For example stearic acid can be made from 
palm o il and in order to develop the qua lity  required there 
were discussions between the company and the stearic acid 
makers where they went in to  details of the specifications and 
so on and the ways of meeting them. In 6 to 9 months, the 
problems were solved and the t r ia l  batches put through.

Q. Were production equipment suppliers designated by technology 
suppliers? Are there host government regulations specifying 
local sources? I f  so, has th is  led co delays, poorer perform
ance or fa ilu re  to update the technology?



A. Most o f the equipment is imported but wherever possible there 
is local fab rica tion  -  th ings-like  conveyor belts and so on. 
Local s k il ls  in th is  kind of machinery operation do ex is t.
There are advantages in  using local suppliers o f equipment 
because of the lower transport costs and because o f the great 
importance o f being able to discuss w ith the supplier pre
c ise ly what is  required.

Q. What d if f ic u lt ie s  have been experienced in  manufacture? Was 
s u ff ic ie n t know-how provided, and was the tra in ing  given 
adequate?

A. No problems have been experienced, once the technology was
underway. Start-up, as in  any other place, had i ts  d i f f ic u l t 

ie s .  The major time-consuming matter was the discussions on 
location and regulations required by government.

Q. How long a fte r start-up  did i t  take to achieve 50», 75» ?% 
of p lant or machine u tilisa tio n ?

A. The date o f achieving output was determined by market demand, 
not lim ited  by technological capab ility .

Q. Were the resources of s k ille d  people, finance, and management 
expertise, s u ff ic ie n t fo r  the operation, or was the planning 
not thorough enough?

A. Experience is  gained by sending people to the parent company. 
There is  much in -fac to ry  tra in ing  done in Malaysia and the 
local education is  adequate.

Markets

Q. How well or otherwise do the product- o f the technology we are 
discussing meet th e ir users' needs?

To what degree have the functions and properties o f the pro
ducts been modified and adapted to bring them closer to user 
needs?

To what extent have the products o f the technology changed 
the perceived needs o f consumers?

A. In Malaysia the varie ty o f cars and trucks is  fan tas tic . The 
company supplies tyres fo r th is  varie ty o f vehicles and more
over the manufacturers o f such vehicles world-wide have to
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approve the product. The local conditions, roads and the 
drivers, climate and so on are taken in to  account. The 
approach here is  to take the fundamental technology of the 
company, and to tune i t  to the user needs. An example is 
the need fo r  wet grip and abrasion resistance which are 
higher here than they might be in  other parts o f the world. 
Another fac to r is  the tendency o f truck drivers to grossly 
overload th e ir  vehicles and therefore one has to adapt to 
meet up to th is  severe treatment. The general pattern o f 
basic technology of the tyres w il l  be as developed by the 
parent and a fte r that variations in the composition w i l l  
be used to increase the strength of the tyre to meet the more 
severe wear and tear in  the local market.

Q. Has d is tr ib u tio n  of product, and sale, been able to keep 
pace with production, or has there been an out-of-balance 
between demand and supply? I f  so, how can th is  be 
corrected?

A. The factory in Malaysia has the Malaysian market and they 
can bring in from branches elsewhere any products they can 
find  a market fo r and th is  applies to other branches 
operating in  a s im ila r way in  th e ir own te r r ito ry . On the 
other hand the Malaysian branch would not themselves be 
se lling  tyres in India or any other facto ry 's  te r r ito ry  but 
th is  o f course would not stop the Indian factory from buying 
Malaysian product and se llin g  i t  in India fo r themselves.
The Malaysian market fo r tyres is  buoyant.

Q. Is the price obtainable fo r the product s u ff ic ie n t to ensure 
an adequate p ro f it  margin fo r  the enterprise, or is  some 
form of subsidy necessary?

A. There is  a 5-year subsidising of newly created industries and, 
fo r th is  company, tha t has now passed.

Technology Development and D ive rs ifica tion .

Q. Since receiving the technology we are discussing what changes 
have been made
(al to process e ffic iency
(b) to product specification
(c) to product d ive rs ifica tio n .
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To what extent have these changes been dependent upon local 
inputs from market, from management, from R & D?

A. There is  a continuing updating with the la tes t technology 
from the parent. The technical manager receives a b u lle tin  
each month in  which new technology is  described and he is  free 
to apply th is  as he thinks appropriate. Essentia lly the home 
base is  the source of fundamental work but tes t car work and 
tes t tyres are done lo c a lly  and, o f course, qua lity  control 
work is  done lo ca lly . I f  something arises from the home R & D 
which is  specia lly aimed a t the Malaysian market the Malaysian 
factory w il l  do the f i r s t  production runs and send the product 
back home fo r  testing using the fa c i l i t ie s  available there.

Q. Is maintaining qua lity  o f product a problem? Ar*. the 
qua lity  standards proposed by the supplier o f technology 
appropriate to local market needs? Are they appropriate 
to export market needs?

A. Quality standard are applied fo r the company as a whole, but 
i f  the Malaysian branch think a higher standard is  needed they 
w i l l  tighten i t  up lo c a lly . For example there are some cars 
tha t are sensitive to very small variations in tyre character
is t ic s ;  in such a case th is  w i l l  be looked a fte r lo ca lly . 
Minimum qua lity  standards to international levels apply to the 
company as a whole. Reductions of these standards is  not 
permitted, but i f  they need to be tightened to s u it some 
special local requirements, th is  is  o f course permitted.

Q. What autonomy do you have to make appropriate changes aris ing 
from technology developments, or which may better meet local 
conditions?

A. The s itua tion  in the company is  not at a ll lik e  that found in 
some multinational companies, of in te rna tiona lly  standard 
replacable parts, except fo r the a irc ra ft  tyre where there are 
s t r ic t ly  applied international contro ls. Although there is- 
freedom in  th is  company to vary the technology lo c a lly , the 
plant in  Malaysia does not operate in that w?/. The parent
company allows seme freedom to modify technical specifications 
to su it local conditions. This is ..owever alv/ays carried out
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in close consultation with the centre and standards are not 
allowed to fa l l  helow international leve ls. The company, 
acknowledges and accepts tha t local knowledge o f conditions 
and market requirements is  an essential input to the on-going 
development o f tyre technology. The position o f Technical 
Manager has always been held by an expatriate to enable a 
continual interchange of such personnel around the world thus 
avoiding the stagnation o f technology in  pa rticu la r te r r i to r 
ies and ensuring the maintenance of uniform qua lity  standards 
throughout the company.

People

Q. To what extent is the supply of s k il ls  a constra int on
(a) operating the technology
(b) improving the technology
(c) making major innovations to process and product?

A. The technical manager's position is  a special one but aside from 
that there is  no constra in t upon operations through lack o f 
supply o f s k i l ls  from local sources.

Q. Is i t  desirable to qive people foreign experience in an in 
dustria lised country to make them into good managers? How 
fa r has indigenisation of management and control gone? When 
w il l  i t  become v ir tu a lly  1002?

A. People are frequently sent overseas to gain foreign experience 
covering a ll aspects o f the company's operations including 
technical, marketing and fina nc ia l, and th is proves highly 
benefic ia l. In addition to general tra in ing  overseas, 
people may be sent in order to acquire expertise in some 
specific  f ie ld  c f technology or pa rticu la r technique.

General

Q. In the l ig h t  o f experience, would you have organised th is  
project d iffe re n tly , and i f  so, how would you now propose to 
set up a s im ila r transfer operation?

A. The Malaysian venture is one of the company's most successful 
areas and there is no reason to believe that the job would 
be tackled d iffe re n tly  i f  i t  were being done again, although
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higher productiv ity standards would be aimed at.

Additional questions (1)

I asked i f  there was any long-term probab ility  o f a 100% 
Malaysian-owned tyre manufacturing venture being successful.
In cycle tyres, including motor-cycle tyres, the answer is  
'yes ', th is  being the low technology end o f the business.
But in the high technology end, the manufacture o f the tyres 
required fo r motor vehicle use, there was in  his opinion no 
chance that th is  could be e ffec tive ly  done in iso la tion  from 
the mainstream o f technology development world-wide. In the 
area of high technology tyres, manufacture could not be 
e ffec tive ly  carried out in iso la tion  from the main stream of 
worldwide technology in  view o f the enormous research and 
development commitment which is  necessary in  order to continue 
to meet international standards which continue to improve.

( 2 )

The company is  undertaking, in association w ith the Federal 
Government, a new venture in  Kedah to make re-tread tyres, 
bicycle tyres, scooter tyres, motor-cycle tyres, cross-ply 
car and truck tyres.

f
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TRACTORS AND COMPONENTS

Director 1M' Company.

At th is  interview we discussed not ins ta lled  technology but the 
early stages o f negotiation with an American company fo r local 
manufacture o f tra c to r components. Since the negotiations were 
continuing a t the time of the interview the id e n tity  o f the 
parties is  concealed: the Malaysian company is  referred to as
'M' and the American one as 'A '.

Background.

The.company 'M' is  not receiving technology from OECD countries 
but is  negotiating a potentia l technology transfer operation with 
company 'A '.  A m ultinational company in  plantations, automobiles, 
food canning, insurance and shipping, are m ajority shareholders o f 
M.

At present M have sole d is tr ib u tin g 'r ig h ts  fo r A's products in  
Malaysia, Singapore and Brunei, and hence do not handle competit
ive earth moving equipment. However, M foresees competition 
aris ing in  component parts through local manufacture. To protect 
th is  market (which is  important since 50% o f M's sales turnover 
comes from replacement parts) M wish to have A engage in  local 
manufacture: not o f high technology parts lik e  engines, trans
mission or e le c tr ic s , but o f the high wear-rate tracks and under
carriages. Other l ik e ly  entrants could be FIAT or ALLIS and these 
are capable o f setting up such component manufacturing p lant any
where at short notice, M would be happy to see A come in alone 
or in  a jo in t  venture with M, or to license M or other M- 
associated company to manufacture A's parts. This negotiation 
has been underway fo r one year now and talks are s t i l l  going on, 
including those with government.

We noted A's practice o f withholding o f use of trademark when 
licensing without equity holdings and I learned that A sets i ts  
own Quality Control standards even where operations are licensed 
ones without equity.



The BIAC model (Figure 1) was useful in iden tify ing  the dynamics 
of technology transfe r, A being in  the DISTRIBUTOR, SUPPLY, 
f’EMAND segments leading to proposals fo r entering the PRODUCTION 
segment through the proposed new venture. As a framework fo r 
the subsequent discussion we used the set o f questions given in 
Appendix I I .  This being a projected operation rather than an 
existing  one many o f the questions were not applicable.

Planning

Q. What was the incentive to in i t ia te  th is  project? Substitu t
ion of imports; providing exportable products; providing 
consumer products not h ithe rto  available; an approach from 
a supplier o f technology etc.?

A. The stimulus is  none o f those suggested by the question but 
the threat o f competition by local manufacture. M controls 
60S o f the component and replacement market in  Malaysia (th is  
includes parts fo r equipment other than A 's .)

Q. What steps were taken to assess the potential size of the 
market, and to consider how the products would be marketed 
and distributed?

A. M did market research. M and A do investment appraisal stud
ies and exchange information.

Q. What determined the choice o f technology and how was the con
tact made with the supplier? Was more than one supplier 
involved?

A. A is  the choice because o f M's acquaintance with th e ir  pro
ducts and esteem fo r them. No other supplier is  involved but 
th is  could happen (see below).

Q. What arrangements were made with the supplier? A turnkey 
pro ject; a jo in t  venture; up-dating of know-how; tra in ing  
of personnel; payment o f roya lties etc. How long did these 
arrangements take to fina lise?

A. The arrangements are s t i l l  to be decided as to the form of the 
venture. Negotiations may go on fo r two more years, making 
three in  a l l .  A are methodical to a degree and M having good 

records, computerised, can make a good impression in the 
negotiations.
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Q. What confidence was there that the necessary inputs o f s k ille d  
people, finance, and management expertise would actua lly  be 
available?

A. Processes w il l  be serai-automated (see below) and the main 
demand w il l  be fo r management s k i l ls .  But th is  does not 
present problems, neither does finance.

Q. What incentives are available from the host government to 
finance the project?

A. T a r if f  protection to the in fa n t industry to protect i t  from 
imported competitive products; also the tax holiday fo r a 
lim ited  period. For these and other incentives see 
Appendix I I I .

Barriers to Transfers

Q. Are there any serious carriers to transfers, such as a ban c.. 
the import o f certain capital goods and raw m ateria ls, or 
high ta r i f fs  or excise duties on such imports?

A. No barriers of the kinds instanced are l ik e ly  in Malaysia.
The main ta r r ie r  from government is  the usual one o f over
loading w ith bureaucracy.

Q. Are there delays in  obtaining internal licences fo r  imports, 
or undue delays in  getting goods through the customs?

A. No problem.

Q. Are there problems in  exporting goods to other countries?
Does compliance with the tax regulations present d if f ic u lt ie s ?

A. A divide the world market te r r i to r ia l ly  by producing units 
and hence there would be l i t t l e  freedom in choice o f market. 
But the project and i ts  investment appraisal w i l l  stand or 
fa l l  by the volume and income from the home market.

Factors of Production

0. Are appropriate materials available lo ca lly  as inputs to the 
technology? Has the technology been adapted to use local 
materials in  place of those used in its  country o f orig in?
Is e ffic iency in material consumption an important cost 
element?
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A. No, steel o f the appropriate qua lity  must be imported; the 
local supply is  low q u a lity  fo r house build ing and rodding, 
but not suitable fo r  manufacturing operations. Material 
consumption is an important element o f cost, as is  transport, 
but the re la tive  propinquity o f Japan makes th is  a lesser 
problem than i t  otherwise would be.

Q. Are the energy inputs to the technology well suited to th is  
location? Have there been changes to the technology to 
match local energy supply sources? Is energy cost an im
portant cost element?

A. No, energy is  in  surplus in Malaysia. The country imports 
low-grade crude o il fo r  domestic use w h ils t exporting to 
Japan low-sulphur high-grade o i l .

Q. Is the labour in tens ity  o f the technology such as to sa tis fy  
the need fo r  job creation? Could the technology be changed 
to increase its  labour in te ns ity  w ithout impairment o f the 
product? How s ig n ifica n t a cost element is  labour?

A. There is  a trade o f f  between automation and employment: the 
former makes qua lity  control be tter at the cost o f jobs. M 
would s e ttle  fo r semi-automatic plant with the main non- 
automated part being materials handling, that is ,  low s k i l l  
work.

Q. Are there plans to increase over time the proportion o f to ta l 
o f value-added that derived from indigenous manufactures?

A. Yes, fo r s tee l. Here we have a backward linkage. Malaysian 
government propose to promote the establishment o f an integrated 
steel m ill fo r high qua lity  product. This is  very capital 
intensive but the government w il l  provide i t  as a piece of 
crucia l in frastructure  or Social Overhead Capital and would 
do so independently o f the A/M proposal.

Q. Were production equipment suppliers designated by technology 
suppliers? Are there host government regulations specifying 
local sources? I f  so has th is  led to delays, poorer perform
ance or fa ilu re  to update the technology?

A. No local sources e x is t, sc no government specifica tion  o f them
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Q. What proportion o f equity is  lo ca lly  owned? Are there plans 
fo r complete take-over o f the enterprise from foreign partners? 
What proportion o f equity holding do you as a receiver regard 
as optimal fo r e ffec tive  working and management o f the enter
prise?

A. To be determined. Local laws specify a 30:30:40 breakdown, 
tha t is ,  30 Bumiputra (Malay) holding; 30 non-Malay Malaysian 
holding; 40 elsewhere -  th is  could be A or shared between A 
and M. The project would be a $25 m illio n  one, fo r which 
there are few takers; the 30:30:40 arrangement is  therefore 
very f le x ib le .

Q. Were the resources o f sk ille d  people, finance, and management 
expertise, s u ff ic ie n t fo r the operation, or was the planning 
not thorough enough?

A. M have experience and resources of people. Both M and A haye 
good tra in ing  fa c i l i t ie s .

Q. Is the supplier closely involved in  the management team, and 
i f  so how long is  th is  expected to continue? Does the 
supplier re a lly  contribute to management as he was expected toS

A. Closely, and th is  w il l  continue fo r a number o f years.

Markets

Q. How well or otherwise do the products o f the technology we are 
discussing meet th e ir  users' needs?

A. The market is  captive, especially i f  government imposes a 
t a r i f f  protection on the in fan t industry.

Q, To what degree have the functions and properties o f the pro
ducts been modified and adapted to bring them closer to user 
needs?

A. Products must f i t  A's equipment as well as other makes.

Q. Is the price obtainable fo r the product s u ff ic ie n t to ensure 
an adequate p ro f i t  margin fo r the enterprise, or is  some form 
of subsidy necessary?

A. I t  must be: no subsidy other than the tax holiday; "shell 
out taxpayer's do lla r -  no way!"

Q. In the case of exports, can the necessary product specification 
be met, or is  there a need fo r more product development?
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A. No problem. T e rr ito r ia l d ivisions are accepted as good, 
being seen as a damper fo r w ild  ups and downs o f local 
business.

Technology development and d ive rs ifica tio n .

Q. Is maintaining qua lity  o f product a problem? Are the qual
i t y  standards proposed by the supplier o f technology appropriate 
to local market needs? Are they appropriate to export market 
needs?

A. A's po licy is  fo r  universally interchangeable standard parts.

Q. What autonomy do you have to make appropriate changes arising 
from technology developments, or which may be tte r meet local 
conditions?

A. No autonomy.

Q. Does the supplier have any commitment fo r R & D a c tiv it ie s  fo r  
the p ro ject, so as to enable products to be developed and 
improved, and the techniques o f ;he process improved?

A. Yes, th is  is  A's po licy.

Q. What amount o f R & D is  being done at the receiving location?
Can the available sk illed  personnel cope with .meaningful in 
dustria l R & D?

A. None, a ll a t A's home research and development establishment.

People

Q. Are there any changes in  the education system which would 
ease the problem o f supply o f good people fo r your technology 
and business?

A. Yes, education could be improved fo r engineering work. M 
develops its  own people but would lik e  to see the Singapore 
scheme under which Singapore indoctrinates the parents to 
persuade th e ir  children to become engineers, and has been 
doing th is  fo r 15 years; "blue co lla r" jobs are lauded; 
they then devised schemes lik e  provision of more technical 
school places to cope with the stimulated demand. This is 
ju s t s ta rting  now in Malaysia.
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M takes advantage o f public courses such as Henley, Bradford 
■ and (soon) Manila. Already M spend $1 m illio n  per year in 

tra in ing  -  80,000 man hours in  1978. Many of these are 
s k ille d  mechanics with a high wastage rate -  40 to 502 -  in 
cluding some to Middle East.

Q. Is i t  desirable to give people foreign experience in an indus
tr ia lis e d  country to make them in to  good managers? How fa r 
has indigenisation o f management and control gone? When w il l  
i t  become v ir tu a lly  1002?

A. M has now 2 expatriates in  i ts  employment; a t management leyel 
there are no expatriates. M started as a trading arm o f a 
m ultinational company and up to 1964 a ll seven managers were 
expatri ates.

Additional comment

A is  not overly enthusiastic about the proposed deal, being very 
conservative. The manufacture o f spares and components is  very 
lucra tive  i f  well managed and backed up by a good d is tr ib u tio n  
system. I f  A w i l l  not move Ita lians  would, read ily , but M does not 
wish fo r th is .
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RUBBER PRODUCTS (IV) . . .  Bands. Central E lastic Corporation 
Sdn Berhad

Mr. Peter H.C. Ng, General Manager/Director.

The interview was centred around the set o f questions, which were
answered as follows.

Background

Q. Please describe b r ie f ly  the technology we are to discuss, i t s  
products and markets, and its  o rig ins .

Q. Please give a b r ie f account o f your experience in  the manage
ment o f technology a t the receiving end.

A. The Japanese source o f the technology started work on rubber 
bands in 1923 in Japan and therefore they have 56 years exper
ience o f th is  business. They were in  the export business as 
well as being the major supplier o f rubber bands in  Japan.
The jo in t  venture started in  1973, as the CEC, and v/as produc
ing in  1974. Rubber bands constitute 90» o f the sales, the 
remainder being made of various things, but p a rticu la rly  latex 
thread. For latex thread, the Japanese are not the leaders 
in  technology because th e ir 50 years experience is mostly on 
rubber bands rather than on la tex thread. There is  therefore 
less know-how available to CEC from th is  side o f the business. 
In Japan the latex thread production has been discontinued 
although they s t i l l  make other threads.

Planning

Q. What was the incentive to in it ia te  th is  project? Substitution 
c f imports; providing exportable products; providing consumer 
products not h itherto  available; an approach from a supplier 
o f technology etc.?

A. The approach to Japan was made by the Malaysians who are part 
o f a central securities group who had had some dealings with 
Loytape. P rio r to the formation o f CEC, Loytape were getting 
the ir technology from Taiwan sources. Taiwan experts had set 
up a turn-key plant fo r Loytape. The Japanese partners in  CEC
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Kyowa Ltd ., had been in  the tape business and were advisers 
to the Taiwanese p lant and therefore there was an ind irec t 
lin k  from CEC through loytape to Japan. The Malaysian group 
thought i t  was a good idea fo r a rubber band factory to be 
established in Malaysia and so th e ir  people approached the 
Japanese at Kyowa to make a jo in t  venture. The negotiations 
took about 1J years leading up to the formation of the venture 
in  1973 etc. On the question o f market research the urge of 
the owners was fo r expansion. There was no professional man
agement but more o f a family business in  which the re lations 
were the leading forces in  the firm . There was very l i t t l e  
systematic information on market - ju s t a hunch - they could 
see the size o f the Japanese market and its  exports. I t  
therefore seems that there was no market research and there 
was no d is tr ib u tio n  planning.

Q. What determined the choice o f technology and how was the con
tac t made with the supplier? Was more than one supplier 
involved?

A. The Japanese source supplied the know-how and everything 
connected with the technology. The local partners supplied 
capital in proportion to th e ir share o f the equity, and they 
provided local management. Peter Ng, who knows the rubber 
business, was in the firm  but he v/as not in  a.v way expert in 
e las tic  bands. The proportion of equity is  51% Malaysian,
49% Japanese and since the NEP i t  has become 36% Malaysian,
35% Japanese, 29% Bumiputra. I t  is  not l ik e ly  to go to the 
ultimate of 30%, 30%, 40% as formulated by the NEP as a general 
target because the government agreed that the formula adopted 
should be one which gave one major group of shareholders w h ils t 
leaving the Malaysians with the largest single holding of 
shares.

Q. What arrangements were made with the supplier? A turnkey 
pro ject; a jo in t  venture; up-dating o f know-how; tra in ing  
of personnel; payment of royalties etc. How long did these 
arrangements take to fina lise?

A. No v/orry on the Malaysian side on s k il ls  fo r management but
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the Japanese did haye doubts and on productiv ity  and e ffic iency 
o f management. The doubts were soon dispelled once the 
operation got underway. I t  was noticed in  passing, that the 
Japanese are recognised as seeing themselves as superior people.

Barriers to Transfers

Q. Are there any serious barriers to transfers, such as a ban on 
the import o f certain capital goods and raw m ateria ls, or high 
ta r i f fs  or excise duties on such imports?

A. No serious barriers but approaches fo r exemption licences
and import tax exemption takes too long. The company may pay 
the duty i f  in  a hurry and claim i t  back la te r . In the end 
they get i t  but i t  may take 4 months and th is  can be serious to 
an expanding business. The second ba rrie r is  tha t w h ils t i t  is 
recognised that the government has to protect local industry, 
th is  can be a double-edged weapon. I t  is  d i f f i c u l t  fo r people 
lik e  CEC who find  the duty on things lik e  presses and mixing 
m ills  and moulds so high that i t  can be detrimental to th e ir  
manufacturing processes to e ither use the local in fe r io r  material 
or to pay so highly fo r importing i t .  An example is  tha t the 
duty w ith import and surtax and so on w i l l  amount to 40%. This 
should be compared with Singapore where such material comes in  
duty free . The th ird  ba rrie r is that the raw materials have an 
over-protective umbrella from government. For example carbon 
black from local manufacturers is  much higher in  price than the 
world price and the same goes too fo r zinc oxide.

Q. Are there problems in  exporting goods to other countries? Does 
compliance with the tax regulations present d if f ic u lt ie s ?

A. Export is  free from government tax regulations. The problems 
faced by exporters are twofold however. The f i r s t  is that the 
Penang port fa c i l i t ie s  now have to compete with Port Klang fac
i l i t i e s  and the government favours the la t te r  and th is  sends 
ships more frequently to Klang than to Penang. With the com
pany shipping 25 containers a month there is  l ik e ly  to be a 
serious hold-up because o f th is reduced number o f container 
ships coming to Penang. The container ship fa c i l i t ie s  in  Penang
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port are not so good as in Klang port and compared with 
Singapore, where ships ca ll from any part o f the world, i t  is 
a highly in fe r io r  service. But because o f the distance, 
despite the lim ita tions , CEC s t i l l  ships via Penang or Klang, 
using Singapore only when needing a vessel ca lling  a t certain 
obscure ports. This involves trans-shipment or ra il trans
portation and adds to the cost o f goods.

The second problem faced by exporters is  that the container 
handling is  by a national container corporation, which is  a . 
monopoly operated by a quasi government board, but i f  the 
c a p ita lis t system is going to work, monopoly o f th is  kind cannot 
be tolerated -  there is no room fo r  i t .  I f  a l l  the containers 
o f the whole industry o f the nation are going to be handled by 
government, th is  is  not a healthy s itua tion .

Implementation

Q. Were any unexpected d if f ic u lt ie s  experienced during the con
struction  of the plant, or the tra in ing  o f operatives?

Q. How was the start-up of the plant arranged? Was th is  done by 
the supplier, and what c r ite r io n  of successful start-up was 
used?

A. The tra in ing  o f people fo r receiving and s ta rting  the new 
technology was a costly thing. The pre-operational expenses 
were something mere than M$0.5 m illion  against a $3 m illion  
paid up cap ita l. People were sent to Japan fo r tra in ing  and 
they had Japanese people over here fo r the start-up.

Government approval was a d i f f ic u lty  also. Quoting Peter Ng 
"We are concerned on f i r e  hazards etc. and also on a ir  po llu tion . 
I t  is  necessary to deal with these problems but i f  we take a 
page of Japan or USA leg is la tion  for Malaysia I think i t  is in 
appropriate because there is an important cost factor to be taken 
in to  account" This means that the present f i r e  control and 
amount o f an ti-po llu tion  devices required fo r the environmental 
protection is  too s t r ic t .  CEC is  as concerned as government 
about these things but the government c iv i l  servants are d i l i 
gently applying rules according to the s t r ic t  le t te r ,  ye t there
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is  no way in which the s t r ic t  le t te r  o f the rules can be appro
pria te  fo r each individual case.

Q. What tine  in terval elapsed between agreement with supplier, to 
go ahead, and the s ta rt up of the operation?

A. The start-up o f the p lant v/as smooth with very few problems. 
There was a large team o f Japanese people over fo r th is  task 
and th is  proved very costly as mentioned above, but Peter Ng 
said he would do the same thing again.

Q. What foreign personnel remained with the pro ject a fte r s ta r t
up?

A. For one year there were 4 to 5 Japanese, fo r the next year there 
were 2 to 3 and fo r the th ird  year there was one. One Japanese 
person stays as an engineer and also as a "watchdog" to look 
a fte r the Japanese in te rests.

Factors o f Production

Q. Are appropriate materials available lo ca lly  as inputs to the 
technology? Has the technology been adapted to use local 
materials in  place o f those used in  i ts  country of orig in?
Is e ffic iency in  material consumption an important cost element?

A. 85% of the material input is natural rubber. There are no 
d if f ic u lt ie s  with raw materials apart from the problem o f zinc 
oxide and carbon black referred to above where the local inputs 
are in  Peter Ng's opinion too expensive. There has been no 
change in the technology to make i t  more suitable fo r lo ca lly  
produced m ateria l.

Q. Are the energy inputs to the technology well suited to th is  
location? Have there been changes to the technology to match 
local energy supply sources? Is energy cost an important cost 
element?

A. A v a ila b ility  o f energy is  there but CEC has to live  w ith cuts
occasionally lik e  other to whom I have talked. Energy costs
however are a worry; they are the highest in th is  part o f the 

★
world. The Federation of Malaysian Manufacturers has to ld

* This may no longer be true since the rate o f increase, since the 
interview in early 197S, in other ASEAN countries in th e ir 
e le c tr ic ity  charges are higher than Malaysia. This may be due 
to the fact that Malaysia is  a net exporter of crude o i l .
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the M inistry tha t, compared w ith a ll other ASEAN countries, 
Malaysia has the highest u n it e le c tr ic  costs and indeed i t  is 
in  the f i r s t  ten in  the world. This is  an important cost 
element, power being one th ird  o f labour costs, although th is  
as a percentage of the to ta l is  small o f course. I t  is ,  how
ever, a substantial proportion of the conversion cost.

Q. Is the labour in tens ity  o f the technology such as to sa tis fy  
the need fo r job creation? Could the technology be changed 
to increase i ts  labour in tens ity  w ithout impairment o f the 
product? How s ig n ifica n t a cost element is  labour?

A. There are two possible processes fo r rubber band manufacture.
The f i r s t  is  labour intensive and the second is  semi-automatic 
involving continuous curing. This second process cuts the 
labour requirement to one th ird . At the beginning CEC studied 
the second process but f e l t ,  and s t i l l  fe e l, that with present 
labour costs in  comparison with the raw material costs and 
e le c tr ic ity  costs i t  is  s t i l l  not prudent to move to the semi- 
automated process. I f  the labour costs went up by 30% and 
rubber and e le c tr ic ity  and chemicals costs down, then automat
ion would become a ttrac tive . Another disadvantage o f the serai- 
automated process is  tha t i t  involves a higher wastage o f 
m ateria l. On the question of providing employment, Peter Ng 
said that the government would not step in in a case where there 
was a move to semi-automatic production, pa rticu la rly  as, in  a 
growing business, th is  would be a question of adding lines to 
production, not displacing production lines, and therefore g iv 
ing a net increase in employment.

Q. Are any component parts made locally? Do you have d if f ic u l ty  in 
getting such components o f the appropriate quality? Do you 
assist suppliers in  testing and qua lity  control?

A. The procurement of components is  not d i f f ic u l t  from local sources 
but there is a need fo r importing the more sophisticated parts. 
This means that i f  there is a repeating requirement, the company 
has to hold a stock of such parts. There is  room fo r improve
ment in the supporting industry which is  not growing in sophis
tica tion  at the pace that ind us tria lisa tion  is taking on.

Q. How long a fte r start-up did i t  take to achieve 50%, 75% ?% of 
plant or machine u tilisa tio n ?
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A. One to one and a hr 1f  years to reach optimum output required 
and th is  was achieved by adding trained sh ifts  one a fte r the 
other. The tra in ing of the workers in the s k il ls  is  time- 
consuming and also at the time o f start-up (1974) there was a 
recession which affected the market growth and hence the growth 
was to some degree market l im if ~ '

Markets

Q. How well or otherwise do the products o f the technology we are 
discussing meet th e ir users' needs?

A. An excellent product which survives on q u a lity . In Peter Ng's 
own words “ Our product cannot be sold lo ca lly  -  i t  is  too dear". 
Locally a low qua lity  product is  accepted but CEC did not ever 
contemplate entering the local market; th e ir  prices are 15X 
higher than the loca lly  in fe r io r  qua lity  product.

Q. To what degree have the functions and properties o f the products 
been modified and adapted to bring them closer to user needs?

A. Not much change since 1974, but over the la s t 4 years because of 
increasing capacity the company has been able to bridge the gap 
in price compared with the price o f the competitors' materials.

Q. To what extent have the products of the technology changed the 
perceived needs o f consumers?

A. Very s lig h t ly  because of the 50 years' experience which the 
Japanese partners had already had p r io r to 1974.

Q. Has d is tr ib u tio n  of product, and sale, been able to keep pace 
with production, or has there been an out-of-balance between 
demand and supply? I f  so, how can th is  be corrected?

A. The balance between production and sales fo r the f i r s t  2 years 
showed the production higher than sales; in  the 3rd and 4th years 
there was a match, in the 5th year the demand exceeded product
ion and hence the extra manufacturing lines required as mentioned 
above.

Q. Is the price obtainable fo r the product s u ff ic ie n t to ensure an 
adequate p ro f it  margin fo r the enterprise, or is  some form of 
subsidy necessary?

A./
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A. No protection was given by ta r i f fs  from the word go, but the 
tax holiday was received and they are s t i l l  w ith in  the 5 year 
period during which th is  holds.

Q. In the case of exports, can the necessary product specification 
be met, or is  there a need fo r more product development?

A. There is  no question of not meeting qua lity  specification be
cause export is  v ita l to CEC business.

Technology Development & D ivers ifica tion

Q. Since receiving the technology we are discussing what changes 
have been made
(a) to process e ffic iency
(b) to product specification
(c) to product d ive rs ifica tio n

To what extent have these changes been dependent upon local 
inputs from market, from management, from R & D?

A„ (a) Some changes o f a minor nature but the major change would 
be to a semi-continuous process and th is , as mentioned above, 
was rejected although taken very seriously with a v is i t  to 
Germany to see the semi-automated process in  action.

(b) See above.

(c) Technology transfer fo r d ive rs ifica tion  is  not occurring 
from the Japanese partner but CEC is d ivers ify ing  on i ts  own. 
They see that continuing on rubber bands alone over a long 
term is  not wise and therefore they aim to go in to  other pro
ducts. Under-water rubber goods such as masks, snorkels etc. 
are being developed. For th is  purpose a subsidiary company 
has been formed. Meanwhile the parent w il l  be in to  moulded 
rubber products associated with the car industry, importing
the process and necessary equipment. These products are aimed 
at the export market.

In its  3rd year CEC started to look at d ive rs ifica tion  and fo r 
two years they have knocked on other people's doors and looked 
at 7 or 8 projects. The question of where do you go? Peter 
Ng said th is  was pa rtly  on th e ir own to meet and make contacts
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with other p o ten tia lly  interested people and p a rtly , with re
gard to the under-water rubber goods, looking to I ta ly  using 
the good o ffices o f MRRDP to set up the contact which was 
in it ia te d  at Peter Ng's suggestion.

There is  an R & D department in CEC and whenever new products 
are considered the R & D manager w il l  look a t them. Out o f 
a to ta l o f 520 employees there is  one R & D man, the manager, 
and the tests are done in  the technical department laboratories. 
New products (not completely new, o f course) are the concern 
o f the R & D manager, who ide n tifie s  existing  products and 
works back to analyse the p o s s ib ilit ie s  o f them being made by 
CEC.

Q. Is maintaining qua lity  o f product a problem? Are the qua lity  
standards proposed by the supplier o f technology appropriate 
to local market needs? Are they appropriate to export 
market needs?

A. No problem.

Q. Does the supplier have any commitment fo r R 4 D a c tiv it ie s  fo r 
the p ro ject,.so  as to enable products to be developed and 
improved, and the techniques of the process improved?

A. The Japanese partner does ncc make inputs to technology, simply 
because they use the semi-continuous method and so th e ir 
problems and developments are d iffe re n t. There is  un like ly 
to oe any development from the Japanese source because i f  they 
did make any break-throughs they would be l ik e ly  to keep them 
to themselves.

People

Q. Is i t  desirable to give people foreign experience in an indus
tr ia lis e d  country to make them in to  good managers? How fa r 
has indigenisation o f management and control gone? When w il l  
i t  become v ir tu a lly  100%?

A. Foreign experience fo r managers and technical people is  the 
policy o f the company. I t  provides the executives with 
opportunity to go out fo r exposure to d iffe re n t business en
vironments. The technical manager, fo r  example, is  going to
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Germany shortly and the sales raarager and research manager 
v is i t  Europe each year. This is  company po licy.

General

Q. In the lig h t  o f experience, would you have organised th is  pro
je c t d iffe re n tly , and i f  so, how would you now propose to set 
up a s im ila r transfer operation?

A. No, because the time is  d iffe re n t and therefore the pro ject 
would now be done d iffe re n tly , but in 1973, yes, given the 
prevailing conditions the approach then adopted was the correct 
one. I f  now in  1979 would they invest M$7 or 8 m illio n  in  
rubber band manufacture? This is  doubtful; probably they would 
go fo r another product type. They would seek a product o f 
higher technology w ith a lower number o f employees such as the 
Ita lia n  technology fo r making underwater goods and th is  o f 
course would mean more added-value per employee.
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(iv) THE SET Of QUESTIONS USED IN INTERVIEWS

LIST OF QUESTIONS

Background Information

1. Please describe b r ie f ly  the technology we are to discuss, its  
products and markets, and i ts  o rig ins .

2. Please give a b r ie f account o f your experience in  the manage
ment o f technology at the receiving end.

Planning

3. What was the incentive to in it ia te  th is  project? Substitution 
o f imports; providing exportable products; providing con
sumer products not h itherto  ava ilab le ; an approach from a 
supplier of technology.etc.?

4. What steps were taken to assess the potentia l size o f the 
market, and to consider how the products would be marketed 
and distributed?

5. What determined the choice o f technology and how was the con
tac t made with the supplier? Vlas more than one supplier 
involved?

6. What arrangements were made w ith the supplier? A turnkey 
pro jec t; a jo in t  venture; up-dating o f know-how; tra in ing  
o f personnel; payment o f roya lties etc. How long did these 
arrangements take to fina lise?

7. What confidence was there tha t the necessary inputs o f s k ille d  
people, finance, and management expertise would actua lly be 
available?

8. What incentives are available from the host government to 
finance the project?

Barriers to Transfers

9. Are there any serious barriers to transfers, such as a ban on 
the import o f certain capital goods and raw m ateria ls, or high 
ta r i f fs  or excise duties on such imports?

10. Are there delays in obtaining internal licences fo r imports, 
or undue delays in getting goods through the customs?

11. Are there problems in  exporting goods to other countries? Does 
the compliance with the tax regulations present d if f ic u lt ie s ?
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Implementation

12. Were any unexpected d if f ic u lt ie s  experienced during the con
struction o f the p lant, or the tra in ing  o f operatives?

13. How was the start-up o f the plant arranged? Was th is  done by 
the supplier, and what c r ite r io n  of successful start-up was 
used?

14. What time in terva l elapsed between agreement with supplier 
to go ahead, and the s ta rt up o f the operation?

15. What foreign personnel remained with the project a fte r s ta r t
up?

Factors o f Production

16. Are appropriate materials available lo ca lly  as inputs to the 
technology? Has the technology been adapted to use local 
materials in  place o f those used in i ts  country o f orig in?
Is e ffic iency in  material consumption an important cost 
element?

17. Are the energy inputs to the technology well suited to th is  
location? Have there been changes to the technology to match 
local energy supply sources? Is energy cost an important 
cost element?

18. Is the labour in te ns ity  o f the technology such as to sa tis fy  
the need fo r  job creation? Could the technology be changed 
to increase its  labour in tens ity  without impairment o f the 
product? How s ig n ifica n t a cost element is  labour?

19. Are any component parts made locally? Do you have d if f ic u lty  
in getting such components o f the appropriate quality? Do 
you assist suppliers in  testing and qua lity  control?

20. Are there plans to increase over time the proportion o f to ta l 
o f value-added that derived from indigenous manufactures?

21. Were production equipment suppliers designated by technology 
suppliers? Are there host government regulations specifying 
local sources? I f  so, has th is  led to delays, poorer perform
ance or fa ilu re  to update the technology?

22. What proportion o f equity is  lo ca lly  owned? Are there plans 
fo r complete take-over of the enterprise from foreign partners? 
What proportion o f equity holding do you as a receiver regard 
as optimal fo r e ffec tive  working and management o f the enter- 
price?

23. What d if f ic u lt ie s  have been experienced in  manufacture? Was 
s u ff ic ie n t know-how provided, and was the tra in ing  given 
adequate?
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24. How long a fte r start-up did i t  take to achieve 50Ì, 75Ì ?S 
o f plant or machine u tilis a tio n ?

25. Were the resources o f s k ille d  people, finance, and management 
expertise, s u ff ic ie n t fo r the operation, o r was the planning 
not thorough enough?

26. Is the supplier closely involved in the management team, and 
i f  so how long is  th is  expected to continue? Does the 
supplier re a lly  contribute to management as he was expected 
to?

Markets

27. How well or otherwise do the products o f the technology we 
are discussing meet th e ir  users' needs?

28. To what degree have the functions and properties o f the 
products been modified and adapted to bring them closer to 
user needs?

29. To what extent have the products o f the technology changed 
the perceived needs o f consumers?

30. Has d is tr ib u tio n  o f product, and sale, been able to keep 
pace with production, or has there been an out-of-balance 
between demand and supply? I f  so, how can th is  be corrected?

31. Is the price obtainable fo r the product s u ff ic ie n t to ensure 
an adequate p ro f it  margin fo r the enterprise, or is  some form 
of subsidy necessary?

32. In the case o f exports, can the necessary product specifica tion  
be met, or is  there a need fo r more product development?

Technology Development & D ive rs ifica tion

33. Since receiving the technology we are discussing, what 
changes have been made
(a) to process e ffic iency
(b) to product specification
(c) to product di ve rs ifica tion
To what extent have these changes been dependent upon local 
inputs from market, from management, from R & D?

34. Is maintaining qua lity  o f product a problem? Are the qua lity  
standards proposed by the supplier o f technology appropriate 
to local market needs? Are they appropriate to export market 
needs?

35. What autonony do you have to make appropriate changes arising 
from technology developments, or which may better meet local 
condi tions?
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36. Does the supplier have any commitment fo r R & D a c tiv it ie s  
fo r  the pro ject, so as to enable products to be developed 
and improved, and the techniques o f the process improved?

37. What amount o f R & D is  being done at the receiving location? 
Can the available sk ille d  personnel cope with meaningful 
industria l R & D?

People

38. To what extent is  the supply o f s k il ls  a constraint on
(a) operating the technology
(b) improving the technology
(c) making major innovations to process and product?

39. Are there any changes in  the education system which would 
ease the problem o f -upply o f good people fo r your technology 
and business?

40. Is i t  desirable to give people foreign experience in  an in 
dustria lised country to make them in to  good managers? How 
fa r has indigenisation of management and control gone?
When w il l  i t  become v ir tu a lly  100%?

General

41. In the l ig h t  o f experience, would you have organised th is  
project d iffe re n tly , and i f  so, how would you now propose to 
set up a s im ila r transfer operation?
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ТШО MODELS or TECHNOLOGY IN ITS ENVIRONMENT
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