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About a century and a half ago, the western 
world was faced with a s i tua t ion  which w a s  t o  
change its existence more than anything had 
done f o r  the  previous thousand years. A way of 
l i f e  based essent ia l ly  on agricul ture was 
gradually replaced one based on 
manufacturing industry and many craft-based 
s k i l l s  l ea rn t  over generations became of 
l i t t le use. The "Industr ial  Revolution" had 
arrived. 

Today, with t he  sum t o t a l  of the world's 
knowledge Qeing doubled every ten  years, we 
a r e  faced with a new revolution - the  
"Technological Revolution". But unlike t he  
industr ial  revolution, t he  time scale  i n  which 
we must learn t o  adapt is considerably 
shorter. Individuals may f ind themselves being 
retrained several times within t he i r  working 
l ives  and governments a re  having t o  re-examine 
t rad i t iona l  ways of thinking. 

But probably the  greatest  challenge is tha t  
faced by the  developing countries, whose 
success depends upon the i r  seizing the  
apl?ortunities presented by. the new 
technologies t o  c rea te  new wealth fo r  
inproving the qua l i ty  of l i f e  without losing 
the i r  t rad i t iona l  values and ident i ty .  

The Information Era . 

In recent years, there has been a tremendous 
growth i n  t he  f i e l d  of microelectronics, which 
is a knowledge-based technological 
development. No individual, no organization 
and no nation (whether developed or  
developing) can afford t o  ignore the  irrpact 
t h i s  is having on industry and on our l ives.  

Digi tal  q u t e r s  a r e  forerllnners of t he  
microelectronics invasion. The applications of 
the conputer have developed t o  such an extent , 
t ha t  the  economic and soc ia l  o~ganiza t ions  of 
our society and o u ~  way of l i f e  is being 
transformed a s  a resul t .  W e  a r e  entering i n t o  
what is cal led an " i n f o ~ t i o n  era". 

Nature of Today's Change 

The "Agricultural Revolution" of the  Neolithic 
period was essent ia l ly  related t o  survival.  In  
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the  case of the  " indus t r ia l  revolution" 
changes were essent ia l ly  related t o  the  
mastering of inanimate, permanent sources of 
power/energy and the  extension and replacement 
of human mechanical dexter i ty  . Current changes 
due t o  "Mic roe l ec t ron i~  revolution" a r e  
essent ia l ly  related t o  t h e  replacement and 
extension of human intel l igence function, thus 
const i tut ing d t h i rd  major technological 
breakthrough i n  human history. 

According t o  Alvin Toffaer ( t he  author of 
"Future Shock") mankind is ROW experiencing a 
revolution (he c a l l s  it the  "third wave") 
which is being propelled by micro€?lectronics. 
The revolutionary character of present changes 
is explained by the  f ac t  t h a t  for  the  f i r s t  
the i n  his tory w e  have a conprehensive and 
economic system t o  handle and process 
information based on a s ingle  type of s ignal  - 
t he  electronic b i t .  This has been made 
possible by the  in te r re la ted  'developments of ;  
( i)  semiconductor technology (par t icu lar ly  
s i l i con  integrated c i r c u i t s ) ;  (ii) ccsnputers; 
and (iii) telecomnunications. 

The invention of the microprocessor and the  
microcomputer provides t h e  basic components 
f o r  the  "Information Revolution" i n  a fashion 
similar t o  t he  place of the  wheel i n  the  
"Industr ial  Revolution" . 
Information Technology Trends 

Digi tal izat ion is making an important 
contribution t o  contemporary society 's  ,need 
fo r  informaton. In  t he  80 's  our society is 
h o m i n g  more informational. Telecofimunication 
has an increasing rol6 t o  play in this 
changeover. Unti l  recently, the main 
instrument of t e l ecmun ica t ion  has been the  
kelephone. W e  now have new non-telephone 
services, such as data comnunication, image 
and fascimile services. Voices t r ave l  through = 

t h e  telephone as analog information, f o r  which 
analog networks have been the  appropriate 
method of communication. But f o r  data  
c~s~munication, fascimile, and image services, 
d i g i t a l  systems are superior i n  many respects,  
par t icu lar ly  fo r  storage and processing. With 
the  progress , in  the  conputer, s a t e l l i t e ,  and 

Tiber-optics technologies, the  move towards 
t he  information e r a  is becoming q i c k .  



Even though the phenomenal growth in computers 
is primarily due to the availability of 
low-cost microcomputers, not all of the 
technological advances have been at the low 
end of the market. A few of the advances that 
have been made in recent years are: (1) large 
computers that can rapidly search and 
manipulate massive data bases; (2) computers 
that can handle many user inquiries 
simultaneously; (3) ccmputers that can monitor 
and control a large automated factory 
virtual19 without human intervention; and (4) 
computers that manage other computers in 
complex networks. 

Microelectronics in Industry 

Microelectronic devices have e n o m s  
advantages over older generations of 
mechanical, electrcmechanical, electric and 
electronic equipments used in industry. In 
addition to the well known reduction of cost 
and increase in performance, there are 
considerable savings in maintenance, energy 
and +ace. Microelectronics alter products 
and/or manufacturing processes by the 
introduction of one or more of the following 
factors: 

(ii) 

Replacement of mechanical 
corrponents (e.g. I watches, 
clocks, carburettors) 

Replacement of electrcmechanical 
components !e-g. 1 cash 
registers, typewriters) 

(iii) Replacement of electric and old 
electronic components (e.g., 
computers) 

(iv) ~mproving' product design (by 
CAD)(Conputer Aided Design) 

(v) Improving production control (by 
process controllers) 

1-ING PRODUCTIVITY WITH COMPUTERS 

Canputers enable achievement of higher 
productivity through automation. Automation 
can be characterized as a process by which the 
relative inportance of direct labour costs 
(office plus manufacturing) diminish. This can 
k achieved by absolute decrease of direct 
labour input and or increase in productivity 
(output hour) which in turn is obtained by 
withdrawing inefficient elements from the 
production process. Current computerization 
processes permit further savings, such as a 
Imre rational allocation and use of resources, 
smaller and tighter stocks (quicker 

turnover), automated or semi-automated 
warehouses and off ices, optimization of 
distribution, close monitoring and higher 
flexibility of production, saving in space, 
energy, etc. 

Automated or Semi-Automated Factories 

Conputers allow both high flexibility and 
automation in manufacturing industr ids. Even 
traditiomlly labour intensive textile 
industry is being invaded by- computers. 

The use of self-programming robotic arms for 
cutting, and computerized systems for design, 
producing patterns, monitoring quality of 
fabric and guiding laser beam cutters, are 
changing the face of the industry. 
Microprocessors are being used to control 
knitting heads (instead of the centuries old 
Jacquard's card), to control ink-injectors 
with high flexibility to change design and 
colours; they are used to control sewing 
patterns and fast stitching. These are part of 
a growing number of applications - the trend 
being towards a "total system concept which 
means the use of conputerised techniques to 
detect flaws, keep track of patterns and 
orders, monitor the progress of work 
throughout the plant, automate the matching of 
patterns and the cutting and sewing". 

In addition to the labour saving on the use of 
microelectronics there are other ones 
vis-a-vis developing countries. The transition 
of the industry to the "high technology" 
category implies greater emphasis on 
rmagement, software, 'design (product and 
processes), quality, planning and marketing 
which have been traditional advantages of 
developed countries. The changes at all levels 
involve an increasingly software and R & D 
oriented industry. In fact, the links b e t ~ n  
end-producers, machine manufacturers and 
electronic/ corrputer firms have been 
multiplied in an application oriented joint 
effort to achieve higher levels of automation. 

The combined emphasis on management and 
related, software, R & D and higher investment 
per enployee has transformed the industry, 
posing problems for developing countries with 
export ambitions. The current trend in 
textiles and clothing suggests that there will 
be an uneven diffusion of the technology due 
precisely to the new emphasis. Furthermore the 
labour cost differentials are eroding as some 
countries industrialize (Hong Kong, Taiwan, 
Republic of Korea). In the medium term the 
corptitive edge in textiles and garments will 
no longer be labour costs but technology. This 



is already largely t r u e  at  the  upper end of 
the market, but w i l l  permeate the  industry a s  
a whole. 

In general, computers help t o  achieve 
. increased productivity i n  manufacturing 

industr ies  through: 

(i bet ter  designed products; 
(ii) inproved qual i ty  products; 
(iii) increased quantity production; 
( i v )  reduced production cost  by waste 

minimization and t i gh t e r  
inventory control;  

( v )  higher eff iciency and safety of 
workforce; 

( v i  ) ef fec t ive  management inforr~lation 
systems, e tc .  

Along with the  s t a r t l i n g  progress i n  
manufacturing productivity, growing automation 
of the paper work (of f ice  automation) is a l so  
contributing a l o t  t o  overal l  improvement i n  
indus t r ia l  productivity. 

Office Automation 

The marriage of computers and c o m n i c a t i o n s  
together wiu) the drive toward greater  
productivity has opened the  door t o  a wide 
variety of innovative technologies. Perhaps 
t h e  best i l l u s t r a t i on  of t h i s  is t h e  automated 
of f ice.  Since the  introduction of the  
telephone and the  typewriter i n  the  o f f i ce  
early i n  t h i s  century, and the widespread 
acceptance of copiers i n  the 1960s and 1970s, 
there have been no major innovations i n  t he  
way an of f ice  work group performs its task. 
W a y ,  the marriage of computers and 
cmun ica t ions  is changing not only the  way i n  
which o f f i ce  functions a r e  accomplished, but 
a l so  the  s t ruc ture  and organizaton of the 
of f ice  i t s e l f .  Within a few years, some 
businesses may f ind they do not even need an 
of f ice  a s  we know it today. 

The rapid acceptance of of f ice  automation is 
being forced by two primary fac tors  - (1) the 
need for  greater  productivity i n  the  "white 
co l la r"  segment of the  econcnny; and ( 2 )  t he  
diminishing number of people who a re  
interested i n  c l e r i ca l  positions. 

Some of the major corrpponents of electronic 
of f ices  are: 

(i) Small Business Computers; 
(ii) Copiers; 
(iii) Fascimile machines; 
( i v )  Word Processors; 
(v)  Personal Computers; 
( v i )  Te lecmunica t ion  Linkq: etc. 

Cowuters have made possible the  col lect ion,  
processing and dissemination of voluminous 
information very ickly and a l so  
economically. Thus it is%omlnq an important 
too l  fo r  management decision making. computers: 
can provide follcwing types of information fo r  
e f fec t ive  decision making: . 

(i) Descriptive (h i s to r i ca l )  
information; 

(ii) Perforinance (current s ta tus)  
information; 

(iii) Predictive (forecast)  
information; and 

( i v )  Simulated (what i f )  information. 

Indus t r ia l  organizations a r e  already using 
cornputer f o r  many ac t iv i t i e s ,  such as: 

( i )  
(ii) 
(iii) 
( i v )  
I v) 
( v i )  
( v i i )  
( v i i i )  
( i x )  

market research; 
product design; 
process monitoring and control;  
production planning; 
qua l i ty  control ; 
materials  control;  
p lan t  layout analysis; 
f inancial  control;  
dist,ribution networking; etc . 

There a r e  many software packages avai lable i n  
t he  market which a r e  related with the  above 
rnentioned ac t iv i t i e s :  

(i) 
(ii) 
(iii) 
( i v )  
(v)  
( v i )  . 
( v i i )  
( v i i i )  
( i x ) .  . 

Accounts receivable; 
Accounts payable; 
General ledger; 
Inventory control;  
Material requirement planning; 
Order entry and invoicing; 
P rduc t ion  planning and control;  
Payroll; 
Sales  analysis; e tc .  

l'here a r e  a l so  many MIS (management 
information system) and DBMS (data base 
management system) packages avai lable fo r  
larger  organizations. 

(XI@- I N  DEVELOPING COUNTRIES 

Although computers a r e  becoming very popular 
even i n  developing countries,  there  a r e  still 
s o r ~  mixed f e e l i n g s .  regarding the  wisdom of 
introducing computers i n  the  underdeveloped 
world. The major . arguments against the  
introduction of computers i n  developing " 
countries are: (i) it replaces labour, and 
therefore w i l l  c rea te  more unemployment i n  the  
lhur-surplus,economies; (ii) it is a very 
advanced technology, and hence not su i tab le  



for technology-poor countries; and (iii) it 
requites large amount of foreign exchange, 
which is scarce in resourcepoor nations. 

A Strategy 

In v y  developing countries, the 
industrialization process is going through a 
change in emphasis from "inport substituting 
industries" to. "export oriented industries". 
However, the survival of export oriented 
industries depends solely on being competitive 
in the international market. If the 
conpetition is using computer technology to 
achieve higher productivity as discussed 
earlier, can the developing countries ignore 
corrputer use? Moreover, even in traditionally 
labour-intensive textile and garment 
industries, computerized automation is 
threatening the 'cheap-labour edge' sane 
developing countries have. What should the 
developing countries do? 

As shown in Table 1, we find noticeable 
increase in the wor1d-wi.de use of small-scale 
computers due to: (i) sharp decrease in cost; 
(ii) tremendous improvement in functional 

capabilities; and (iii) considerable ease of 
use. In addition, we know that computers can 
be very useful tools for problem solving and 
technological development. Thus, properly 
selected computer applications may have the 
potential to reduce the north-south gap! 

Corrputer technolgy promises an array of 
benefits, and the microelectronics age is 
already well underway. As it progresses during ' 
the last two decades of the twentieth century, 
it will lead to improvenents in productivity 
in factories and offices, changes in the way 
information is processed, stored, and 
wnnunicated, and alterations in the content 
of many jobs. Like all major technological 
changes, the transition to micro-electronics 
age will raise difficult political issues, 
among which the impact on jobs and employment 
is the most prominent. However, it is obvious 
that in developing countries, computer 
technology offers the prospect of enhanced 
productivity and the chance to vitalize some 
economic activities. 
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