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information Technology {IT) embraces the use of computer,
telecornmunication and office systems technologies for the collection,
processing, storing, packaging and dissernination of information.
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In late 1984 the National Computer Board tOQether with the Economic
Development Board, Telecoms and the Institute of Systems Science discussed the need to

map-out the role for Informatlon Technology (IT} in Smgapore S economlc and social
_' development '

In June 1985 a Working Committee was formally set up to produce a National
IT Plan. This Plan will present the Commiittee on National Computerisation a new
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The Natlonal IT P]an was - submltted to the Economlc Committee in
November 1985 and since then the Economic Committee had incorporated a
Chapter on Information Technology in its Report. With permission from the
Ministry - of Trade and Industry, we reproduce Chapter 17 of the Economic
Commlttee Report as an mclusmn in this special edition of the National IT Plan.
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17. INFORMATION TECHNOLOGY

KEY RECOMMENDATIONS
Importance of IT '

I Companies in both manufacturing and services must fully erp.’ou the advances in [T to -
gain a competitive edge

2 Itis not enough just to compureme To be able to compete better, our mdusmes nieed
strategic and creative: exploitation of IT. :

3 Singapore should exploit the opportunilie.r of IT as a new growth indusiry.

4 A consohda:ed national IT strategy should be tmplemenred to be spcarhea’ded by
NCB, subsuming !he present national compufemauon effort.

Proposed T Strmegy .
5 The following IT strategy is proposed:

(1} IT Manpower. :
We must develop a group of IT professionals and experts to enable our emerpmes
to exploit IT fully.

(2) IT Culture
Efforts must be made to overcome resistance to change. IT should be taught more
extensively in schools. = ' .

(3). Information Communication Infrastructure. _
We must continue 1o improve our telecommunications facilities.

(4) IT Application. |
Many new users, especially the small emerpn.ses must be prowa'ed asswtance to
overcome their resistance o Iechnology

(5) IT Industry.
Every encouragemient must be given to promote the developmen! of an IT indusiry
in Singapore.

(6) Creativity and Erureprmeurshtp
We must also develop a local capabduy in applied research in IT

{7) Coordination and Coliaboration.
We must coordinate the individual efforts of varibu:_ organisations involved in
promoting various aspects of IT. The NCB should play the leading role.



}'l‘ A Key 'I‘eclmology

I Informauon !echnology (IT) covers
the use of computer technology, tclccom«
.municat:ons and - office systems. m all
_ aspects of :mformatlon flows —  from
collection -and . processmg, to storage,
packagmg and dlssemmatxon It has been
estimated that by 1990, IT wﬂl have
_direct’ 1mpact on the productlon of 30%
of world ‘GDP. Present trends indicate
that 1w will become a key technology in
:mprovmg busmess effi iciency and labour
productivity, - and genera(mg new
businesses. _ ’

2. Advances in 1’1‘ are already being
exploited by business organisations ‘in
many countries. The fast-expanding ser-
_vices ‘industry; ‘e.g. health care services,
legal. serv:ces and’ eng:neermg services,
- are poised’ to make vast improvements in
service levels through the exploitation of
~ expert systems,’ large databases, com-
puter-aided design and other IT-related
technologies. Large corporations; which

used to base their production in countries
with low Iabour costs; have found that

with IT bmcd automnuon, fabour costs
can become an insignificant component

of total production costs. They can there- -

fore manufacture’ at home at a low urnit
cost, desplte hlgh local !abour costs. IT
has also spawned many new businesses
ut:hsmg - micro-electronics, electronic
pubhshmg, videotex, satellite TV, etc.

3 The total revenue of the IT industry
worldwide in 1984 was estimated to be
US$530 bn. It is projected to grow by
more than 10% p.a., to exceed US$1,000 bn
by the enrly 1990s. This will make it one of
the largest industries of the next decade.
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4 The advances in IT cannot be ignored

by companies.. Those that lag behind in

exploiting IT will be unable to compete.

Their - product1v1ty will ‘not improve as
-~ fast as their IT-oriented competitors, and

their. competitiveness will decline from
lack ‘of innovation. :
Importance of IT to Singapore.

5 For Singapore, as international com-
pentweness is a matter of survival, our
companies must be efficient, productive

- and innovative. Compames in both manu-

facturing and services ‘need to exploit fully
the adv_ance_as, in IT.

6 The service sector is primarily know-
ledge-based. At present, the average
mvestment per service worker in Singa-
pore js small. Use of IT will result in

improved service levels and ‘higher pro-
ductivity,

7 In the manufacturing sector, we are

no longer competing with countries with
low labour cost. We will increasingly be
competing with advanced countries that
are using IT and other advanced tech-
nologies to be low unit-cost manufac-
turers, despite their high wage levels,
Singapore manufacturers must similarly
exploit IT to reduce the labour content of
their manufactured goods to remain com-
petltive

8 "It is not enough just to computerise,

What is needed is strategic and creative
exploitation of IT by our industries. Our
companies must use 1T to position them-
selves in the right market niches, and
exploit IT . applications in more far-
reaching ways ‘than our competitors.
Only then can our companies compete
better through improved products and.
better efficiency and productivity,



IT as a New Growth Industry :
9 Whlic the major. unpact of IT will be

to raise cfficiency and producuwty, iT

should itself be a growth industry. New
IT products, such as optical disc drives
and customised chips, are constantly
being developed. These are high value-

added products which Singapore can

© manufacture, especially early in the pro-
duct life cycle, when prices are high, and
volumes are relahvely fow, Manufac-
_ turers will took for _productaon bases
which offer 'quick_'__ start-ups, a workforce

that can be trained up quickly, and good

infrastructure for the use of sophisticated
technologies. Singapore has  these
slrengths '

10 Advan‘es in lT have also generated a
tremendous demand for application .and
~ systems. soﬁware and assoc:ated services,
€.g. consuitancy, tumkey systems and
training. In addition, developments in
communications are bringing about new
telecommunications - services such - as
value-added networks. Singapere should
exploit these opportuniheﬁ

[mpact of IT on S{_x;iety

11 - Over the next decade, IT will also
have an increasing impact on the way we
live. Work pattems will  gradually
change, with growmg acceptance of tele-
working, i.¢. working from homes using
computers linked to the office, videotex
systems offering opportunities for home
transactions in banking, shoppmg and
other remote-based applications. In the
home, the most immediate significance of

IT will be in educatmn This is particu-

'!arly relevant to Singapore, as we should
encourage use of home-bhased instruction
packages to !earn new skills.

The Nee-d fer a National Straiegy

12 Over the past few years, the nauo‘néi
computerisation effort, spearheaded by
the National Computer Board {NCB)

_and overseen by the Commitiee on

National Computerisation (CNC), has
created the necessary infrastructure and
coniditions- for us to take advantage of -
computer technology, We have made
considerable progress, Mauy orgamsa-
tions have fesponded posmvcly to- com-
putcnsanon "'This enthusiasm, however,
needs to be. propcrly focused so that

_ maximum resuits can’ bc achieved As T

is" crltlcal to our futurc economxc well-

being, it shou!d not be left to fragmented
approaches by dlfferent agencies, It is
important that -a. new consohdated IT
strategy be introduced, to be sp-earheaded.
by NCB, encompassmg the full spectrum

of 'potential activities. . The ° present .

national computerisation effort She'qld: be
converted into a national IT. strategy.
Such an integrated IT strategy will help

organisations in Smgapore to exploit IT
:fuily o

PROPOS ED IT STRATEGY

13 The foliowmg IT strategy, drawn up
by a Working Committee with representa-
tives frem NCB, EDB,- Telecoms ami
NUS, is proposed -

IT -Manpower

" The quality of manpower will be the
key determinant of our overall IT capa-
bility. We must develop a group of IT
professienals and experts to ¢nable our
enterprises to exploit IT fully.

IT Culture

We must prepare our citizens for the
- emerging information society. Efforts
‘must be made to overcome resistance to
change. IT shouid he taughl .more

s extensxvely in. cchools

!nformaimn Communicalinn'
Infrastructure
Our 1nfrastructurc will be the back-

bone  of our informaiion- based
businesses.. We must continue fo
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improve our telecommunications l‘acili-
ties.

IT Application

To achieve growth, all economic sec-
tors must try to exploit IT to the full,

For the’ Many new users, especsally the

small  enterprises, assistance must be
_provided to overcome their resistance lo
tcchnb!argy '

T Industry

A strong IT mdustry will bc a key
driving force for our economy. Every
encouragement must be given to promote
the development of an IT indusiry in
Singapore.

Climate for Creativity and
Entrepreneurship

A stimulating environment which
promotes creativity and enterprise is-a

- prerequisite - to transform ourselves

into an information economy. We must
also develop local capability in applied
research in IT,

Coordination .and Collaboration

To realise the full potential of IT, we
need to coordinate the individual
efforts of various organisations
involved in promoting various aspects
of IT. The NCB should piay the leading
roie in this.



EXECUTIVE SUMMARY

.o Jomtiv developed bythe NatlonalComputerBoard the Economlc[-]“
. Development Board, Telecoms and the Institu
National IT-Plan is to prowde the Committee on-National. Computeris tion . -
with a new focus on national computérisation, The' Interim Report, a'first. " - .
phase study, provides a'strategic framework for the development of the plan.
it examines the rapid advances in mformatlon technology and their potentlal ;

impact on Smgapore s social and sconomic development

2 o The 1mpact of IT wall be all pervasive ‘with. sngmfscant soclal and .
cultural changes takmg place in Smgapore s qoc:ety

'{’I) ' WOrk patterns will change' e

{ay AT apphcatlons in the ofl\ce envsronment allow
~ innovative reorganisation of work and mformatlon flow.
One of the likely impacts will be teleworking which frees
the employees from the confmes of the office but
rievertheless enables them to commumcate remotely
wnth the office proper : .

{b} In factories, robots will be: used mcreasmgly and the
* trend will be towards fully automated factories. ‘With
ess Jabour required in autornation; it will be easier for
the factories to mplement a th|rd sh:h system

el Workmq Iife in the service rndustry such as retail outlets
hotels, tourism and restaurants wnl aiso be affected by
IT : '

{2y in personal services such as health care, legal adwce
education; expert systems may see the use of mtelhgent
computers to act as complemems to professnonal expert;se

13) Inthe home, of the future, 1T apphcatlons can brmg about '
many changes The videotex system offers opporiunities for
home tracsactions with respect to activities such as banking,

shopping, eoucat;on for sel‘ 'improvement and Ielsure
pursuits, -

3. Currenlly, Smgapore has the components of an iT mfrastrurture.

-and industry but in the absence of a natlonal I pian they are’ not. well :
integrated. IT is too critical to our fullre econormic and social wall- helnq for
s deuelopment to be left o a fragmented: arrangemem with different

. Dgenc:es tackling separate segments. 1t is therefore important that a naw
consolldated IT strategy be introduced so as to achieve the full spectrum of T

‘potential. : :

4. . We miust transform our national computensatlon effort lnto a
New Natlonal IT Drive based on a co-ordinated approach drawing upon the
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strengths of various organisations to enable us to achieve our IT vision of the
future, Such an integrated IT strategy will provide all organisations in
Singapore with a clear view of the future so that their efforts and energies
can be channelled accordingly to exploit IT fully in our next phase of
economic and social.development as well as to enable us to make a good-
living out of it. P '

5. Wehave examined some of the key information technologies and
analysed their relevance to-Singapore with the objective of deriving social
and economic value from these technologies: :

(a} In the core technologies, the basic building blocks of IT, our
analysis included microelectronics, mass storage, optical
fibre and input-output devices.

(b} In the application enabling technologies for facilitating the
use of the core technologies in functional applications, we
have examined CAD/CAM, celiutar mobile radios,
‘Value-Added-Networks, Local-Area-Networks, Artificial

Intelligence, Operating Systems and Software Productivity
. Tools. _ -

{c) Several of these techniologies can be effectively exploited in
Singapore to create new products and services.

6. . NATIONALIT STRATEGY

The current national cdmputeris'ation effort is inadequate for
‘fueling future economic growth of Singapore. The National IT Strategy calls
for the nation to have the capability for the creative and strategic exploitation
of IT:

(1) . as'a productivity tool for increasing productivity in all
economic sectors, which will enhance business
competitiveness;

.'and

{2) as a sectoral industry for making a good living from it by
creating new !T related products and services.

7. : SEVEN-PRONGED APPROACH

" We propose that an integrated seven-pronged approach be taken.
Each of the seven.prongs is a strategic building block to serve as catalyst for
" our national IT movement as well as for the development of IT capability in
Singapore to achieve our objective of exploiting IT for economic and social
gain. The seven prongs are as follows:

T Manpower - IT pr’o_fess'io'n:als are our key asset and main
' o " determinant of our overall 1T capability.
They must be developed into highly skilled

champions who are experts in exploiting
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" T Cuhture

Information’
Communication
Infrastructure

T Applicatioh

T Industry

Climate for
Creativity and
Entreprensurship

Co-ardination
and
‘Coilaboration

8. ' We have also arrwed at a hst of recommendations for each
strategic bu:tdlng block. These are contained in the report. The above
recommended strategy and its seven- pronged approach are not final. In the
_second ‘phase study, a reconstttuted Workmg Commnttee will have 1o look
into gréater details of this recommendatlon and also to explore in the other

iT © enabla our enterprtses to
gain competitive edge and to introduce

new IT reiated products and services.

We must promote a supportive culture to
prepare our citizens for their role in the

' emergmg 1nformat|on eg:__onomy )

.ThIS is the backbone of our

information-based busiresses and it
opens up hew oppor;umnes for
entrepreneurs, We must aim to continue
to have the best telecommunications
facilities in the world to maintain a
differential advantage in the Informatmn

Age.

To revitalise our economy, all economic
sectors must further explolt IT, For the

“many new gsers who are notyet mmated

into IT applications, new forms of
handhoiding assistance must be
provided to overcome their
technoiogrcal phob;a

A strong IT mdustry wﬂl be the mam
driving force to push the economy
towards a higher levei of performance.
Maximurm encouragement must thus be’
given to promote the development of a
powerful 1T industry.

A stimulating environment which |
promotes creativity and enterprise is a
prerequisite to enable Us to transtorm
ourselves into an inf_mm,ation_'economy.'
We must develop indigenous capability
in applied research in IT so that we can

"benefit from advanced technolog;cal

apphcatlons

To realise the full potential of IT, we need
to unite the individual eflorts of various
organisations under the Jeadership of a

-.new National Committee on IT which will

evolve fram the present Committee on

" National Computensatmn

topics uncovered by the present Working Committee.

g



CHAPTERI:

- The coming of age of IT calls for a new
"strategy to exploit {T as an economic
-resource and as a new area of business

INTRODUCTION

11 BACKGROUND

111" As part of the economic restructurmg process of Singapore under
a 10 year economic plan introduced in 1980, a high ievel Committee on
National Computerisation (CNC} was ‘appointed in the same year to draw up

“plans for a national computerisation effort. The main thrust of this national

effort was to push the economy into becommg more knowledge and skill

o :ntensrve high value-added and technology based through computerisation

s0 that our products and services can be more competitive in the expoit

-market. The national computerisation effort was also directed at developing

Singapore into a régional centre for computer software and services.

132 Th(, initial emphasns of the natlonal computerisation- eﬁort was in

the area of mfrastructure building particularly in manpower development.
Significant progress has been made in promoting the use of computers in the
pubhc and private sectors. The past five years also saw a dramatic increase in
actwﬂy in the computer $ervices sector with many local and foreign
computer-companies setting up in Singapore to dlsmbute hardware,
software and provide other services,

1137+ As we pass the halfway point of the 1980s, ‘it is timely for us to

examine the future scenario, in the light of the rapid advancement in

" information technalogy. The future scenario is one in which the creative and
‘'strategic exploitation of information technology by our industries will finally

dictate the successful econormic perfarmance of our country.

1.1.4 In Singapore, we need to rethink our way of doing business and
of developing the economy. In order to be better than, or at least on par with,
our potential competitors who are already fully committed in the develop-
ment of information technology industry, it is necessary for Singapore to
develop a new IT oriented economic strategy. It is imperative to exploit iT as
a tool for quantum improvements in productivity, as a strategic tool in
improving our business competitiveness, and also as an industry which will
enable us to make a good living from it. IT is indeed ideal for the Singapore
economy particularly the services sector because it has the highest labour
content and it'is also the largest sector, contributing more than half of the
nation's Gross Domaestic Product.

1.1.6 In June 1985, the NCB initiated a Working Committee, comprising
representatives from NCB, EDB, Telecoms and 1SS, to carry out a study to
examine and make recommendations for appropriate new policies and
strategies on IT to support the economic and social development of ~~
Singapore in the next 10 years.



1.1.6 In August 1985, the Commlttee on- Nat:onal Computensatlon s
“endorsed the formation of the Comimnittee and suggested that the study -

should be elevated to that of a National IT-Plan, The CNC directed that the
results of the study should also be submitted to the Economic Committee in
October 1985. Thereafter the Working Committee should develop the study
further by incorporating the views of the cmmputer industry as well as inputs
from the various sub-committees of the Economic Committee whlch by that
time, should have completed their own studies.

12 MEMBERS OF THE NATIONAL IT PLAN WORKING COMMITTEE

Core Members : ' S e
Tan Chin Nam ' - GM NCB & Board Member, Telecoms

Goh Seng Kim - GM Télec_:oms_ & Bﬁar& Me_mbe.r, NCB
ChuaI-Soo Tian - . '~ Div D.Er {i_n:dustr.y}, EDB & Board
Member, NCB _
Dr Juzar Motiwalla - Director, 1SS & Board Member, NCB,
| Sung Sio M.a“ - : - A-GM (Cbrborate Planning), Telecoms

Co-opted Members :

" Dr Wang Kai Yuen' : - Assistant:Diréctér, 1S5 -
Lim Swee Say ~ Div Dir {Info Tech) NCB
Yeo Khee Leng ' -~ Dlrector (!ndustry Devefopment)

NCB and- Secretary, CNC

Loh Chee Meng =~ - - Asst Dnr (fndustry Development)
. NCB and Secretary of the
Working Committee

Dr Chia Choon Wei - — Division Manager (Business Planning)
Telecoms
Ooi Kim Bigk - Dept Mgr (Business Plan and Service

Devefopment) Te!ecoms

Goh Boon Wah " : - Engmeer (Business Plan and Servuce '
. Development) Felecoms

The NCB performed the role of integrator and provided the
Secretariat in the Working Commlttee :
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13 . SCOPE OF STUDY

1.3 - The objective of t‘h‘e Nationa_l IT Plan study is to exémine and
recommend to the Committee on National Computerisation appropriate
policies and strategies on IT to support the economic and social developrnent

of Singapore through the 1990s. .

1.3.2 - The Working Committee met in a.series of 14 brainstorming
sessions addressing issues pertinent to the pervasive influence of IT on the
‘development of Singapore. The efforts of the Working Committee did net
duplicate the studies carried out by the Computer Services Industry Working
Group and the Working Group on Communications, both under the Services
Sub-Committee of the Economic Committee. The T Working Committee

~ adopted an integrated perSpective of IT. The study examined the interplay of
new technologies of which comptiter sarvices and telecommunication are
but two of the constituent components. A systematic view of the macro

~ issues of IT in social and economic development of Singapore was
devetoped. ' : '

14 INTERIM REPORT

1.4.1 ' The first _pha's'e of the study has been 'cdrdpleted and an {nterim
Report is he_re_b_y submitted to the Committee on National Computerisation.

1.4.2 ‘The aim of this interim report is to present the findings of the
Working Committee so far. It is presented ss a working document to serve as
a basis for further deliberation by subsequent study teams to be commiis-
sioned to develop detaited action plans in specific areas.
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CHAPTER NI

SEGNIFECANCE OF INFQRMATION
TECHNOLOGY

ITis parvasive and a core detet’minan’t' :
for new vitality in economic and

social development

21 DEFINITION

2 1.1 IT embraces the use of computer telecomumcatron and office
Systems technologles for the collection, processmg, stonng, packagmg and
dtssemmatlon of mformatlon . _

2.1.2 IT sttmulates mnovatlon opens up markets for new products and
services and is the wave of the futyre in economic management for
competitive edge and the restructuring of business practices unconstrained

by geographical span. The pervasiveness of IT will change the economic and
‘social fabric of society leading 'to a better quality of life for Singaporé.

213 There are NUMercus products and services assoctated with 1T In
the marketp!ace They can be categorised into five major segments:

a. Transmission Services

Famlstles offered for transm;ttmg :nformatzon Some exam-
ples are telebox, telephone, paging service, videotex.

b. Information Services

Information and facilities offered for processing informa-
tion. These include data bank, computer service bureau,
electronic directories.

c. Computer and Telecommunication hardware
Hardware components used for storing, processing and
disseminating information. For example, microelectronics,

fibre optics, data storage device, Local Area Network,

d. informat'ion Processors
Hardware and soﬁware integrated products used for
managing mformatton For example, computer, PABX,
office systems.

e. Information Products

Information delivered as a product such as electronic
publishing of books, magazines and newspapers.



2 THE T INDUSTRY

2.2.1 1T is an mternatlonal mdustrv as mformalnon is a global

- commodity. Itis recogmsed by many countries as a substantial contributor to
national economic performance The worldwide market is currently
dommated by the USA, Japan and the European Community. Many other
_'nations including Australia, China, Talwan Republic of Korea and Brazil are
: acuvely pursumg n:ches in this huge and expandmg market,

2 2.2 Competltlon m the IT andustry is very keen. To keep ahead of
competitors, IT companies spend about 10% of their révenues on R&D and
product, deve!opment annually. Compames which are not able to compete
singly are joining forces to undertake R&D in‘areas essential for their survival
and growth, Government agencies are also very much involved in funding
and charting R&D programmes to encourage collaborative R&D between
industry, academic.institutions and publi¢ sector ofganisations. These R&D

programmes are typically goal -directed with well defmed focus for each of
the research activities. '

223 _ Governments besndes funding and coordmatmg R&D program-
mes, have also commnssaoned stud:es to develop integrated plans at the

. nat:onal level to strategise the bundtng up of export onented IT mdus’mes

2. 2. 4 " The heavy mvestment in R&D will continue to result in impressive
mprovements in cost performance of IT and shortening of product life
cycles. it will open up tremendous opportunities for business innovations
and rmarket exploitation: The countries and organisations that are able to
digest the rapid advancements in technology and respond quickly to market
opportunities will be able to reap maximum benefits from IT.

2.2.5 Since the early '70s, the !T industry has witnessed accelerated
technoiogical developments and innovations. The miniatuarization of
electronic- components and the rap:d improvement in price-performance
ratios have led tosignificant advancements in the handling of information .
and rapid. expansion of the IT industry. According to a study conducted by
SR internationai, the total revenue of IT industry worldwide in 1984 was
estimated at US$530 billion. It is projected to grow at more than 10%
annunatly to exceed US$1 trillion by early 1990's. It will become one of the
largest industries of the next decade.

226  Table 2.1 shows the dollar market value of the major IT segments
‘in international markets. The growth rates from 1984 to 1980 are impressive,
especially for computer software wh:ch is projected to rise an annual average
of 33%.

2.2.7- . Thehuge size ¢ of the IT market and its growth potential have made
govemments and international orgamsatlons increasingly aware of the
extent to whichi.economic heaith will be influenced by the ability to respond
swiftly to market needs in order to capture a share of this market. Singapore
has the opportunity to address the strong demand for IT products and
servxces However, Smgapore must move quickly.
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TABLE 2.1
. WORLD MARKET SIZE OF IT INDUSTRY
(Major IT Segments in Currents ‘84 Market Value (US$'billion))

-+ Computer Softwate 9.6%

Iniegréted_ Circuits 110% R
$25 g

\. ", Office Systems 8.8%

Data Storage 15.8% :

. Micro-computer 7.5%
317

 Computer 21.0% 7 Te?é(_:'omm-ﬁhic'_d_t'ion'E_quipmen';t 26.3%
$ag 0 TR 8B

WGRLD MARKET SIZE OF !T iNDUSTﬂY
Estlmated 1990 Market Value (US$ ’billlon)

Computer 17.6% S
{Annuat growth 14. 1%) N _' ithegrated Clrcmts 10.8%
($106) B (Annual quWth 17. 2‘70)
“a I$65}

Offlce Systams 6.1%
. (Annual growth 10.8%)
{$3’ﬂ

| Mlcrocompﬁter 4.5%
- {Annual growth 8.0%)
gen

FTelecom Equipment 18.7% '
(Annual growth 11.4%)
($133)

_ S Data Storage 21 9%
Computer Software 20.4% }g‘g‘;;a' growth 24,2%)

(Annual growth 33.3%)

: N (3123)

" Source: SRI Internatianay

f
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COMPETITIVE EDGE

23 IMPACT OF IT ON PRODUCTIVITY, EMPLOYMENT AND

2.3 - IT.is the key technology to itnprove labour productivity, preserve
employment and stimulate bisiness growth in the 1980's and beyond. The
application of the technology will reduce employment throtgh higher
‘productivity-on one hand and will create employment on the other hand by
_stimulating business growth in other business sectors and the IT industry
itgelf.. o : : - s :

232 . Advances in Information Technology are exploited by some
countries and business organisations to gain a competitive edge over others.
T has been.used to raise the standard of living, release workers from routine
and monotonous jobs, improve productivity, lower costs of doing business,
enhance customer satisfaction, and create new business opportunities
through the creative and innovative use of the technology. In the long run,
higher employment will be achieved as the growth of business through
improved productivity and competitiveness will offset any displacement
from automating factories and services. '

233 . The empioyme_nt share of the IT industry in some countries will
- increase. In USA, the IT industry is a dynamic source of employment growth.
The Department of Labor forecasts that employment in that sector will grow
by 38% between 1982 and 1995, compared with the'total rise in employment
0 28% for the whole economy. The USA and Japan are good examples of
countries which have experienced strong employment growth through rapid
- application and innovation of IT. They have aiso iliustrated the opportunities

presented by the technology for entrepreneurs and workers to enjoy profit
and higher income. ' '

2.34 Countries and organisations which lag behind in exploiting IT will
lose out heavily. Their productivity will not improve as fast as that of their
competitors, and their competitiveness will decline from lack of innovation.
Eventually, employment wiil be lost to imports from innovating countries.

24 IMPACT OF IT ON GLOBALISATION OF BUSINESSES

2.4.10 {T has created a major shift in international comparative advan-
tage. It has globalised business operations and allowed countries and
organisations with advanced IT facilities to be integrated into the internatio-
nal business cornmunity, and overcome any constraint imposed in the past
due to their distance from the economic powers. On the other hand, it also
implies that countries and organisations which fall behind in the use of {T will
not compete favourably in this globalised business environment.

242 Advances in T have allowed international organisations to

- integrate their businesses across nati{ahal boundaries and_ altered
significantly the patterns of inte‘rnat_i,_oin_a! division of labor. In production,
industrial operations are being internationalised to give rise to the concept of
a global factory. Manufacturing process is being reorganised and segmented
into design, fabrication, assembly and testing. In an industry such as the IT
industry where the rate of technological change and product obsolescence is
rapid, these production processes are performed across national boundaries



to cap:tallse on the favourable factors of productron offpred by the developed
and developmg countries. These factors include the avax!abmw of materials,
the cost of workers, the quahty of sleed fabor, and the responsweness and

spemflcatlons

24, 3 In‘services, businesses are Ilkewase mcreasmgty bemg integrated
‘3Cross natlonal boundaries. The costs of communications and transportation
have declined, while that of personnel has remained relatively high. Business
information and expert resources will have to be used optimally to reduce
_¢cosi of business ‘and to have an edge over the business competitors. The

* diffusion and integrated Use of computér and communications technologies
will support and speed up the establishient of international information

' networks which are fast becommg mtegral componems of major busmess

' operattons
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CHAPTER Il

STATUS OF IT IN SINGAPORE

Singapore has the components of iT
infrastructure and industry but
they are not integrated in the
absence of a national IT policy

31 GOVERNMENT POLICY

aqq ' The National Corﬁbutér 'Boar'd {NCB) was set up m. 1981 to

implernent the national computerisation plan recommended by the Commit-
tee on National Computerlsatlon namely:

{1} the deve!opment of Singapore’s capability in using compu-
ters; and

{2) the development of a viable computer services industry.

3.1.2 The Nationat Computer Board was tasked with the résponsibiiity
of: : : :

(1) co-ordinating computer education and training;

{2) implementing a massive computerisation programme for
the entire Civil Service; and

{3) promoting the computer services industry.

3.1.3 ‘The composition of the Board of Directors of the NCB included
major organisations, among them the £DB, Telecoms and NUS, which would
play key rolés in helping the country to meet its overall objectives of
promoting the usage of computers to upgrade the economy and to develop
Singapore into a centre for computer software and services.

3.1.4 Over:the past 5 years Singapore had a national computerisation -
policy but not an integrated IT policy. CNC did not make specific recommen-

‘dations about telecommunications and the manufacturing of computers, two

major IT activitiés under the purview of Telecoms and £DB respectively, it
was only in 1983 that Telecoms and NCB had mutual cross representation on
their respective Boards of Directors, a step in the right direction because
computer and communication technologies were rapidly merging.

315 The division of responsibilities between EDB and NCB for
promating the manufacturing of IT products and the development of the
computer services respectively is a fine line. Very close coordination is
‘necessary because for many large: computer manufacturers, hardware and

. software manufacturlng investments are not mutually exc!uswe activities’
_and therefore the promotion of both could be carried out in paraliel. Also,

NCB as directed by CNC is dependent on.incentives administered by EDB for
promoting the computer services industry. This makes cooperatlon between
the two organisations even more unportant
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32 SITUATiONAL ANALYSIS

3.2.1 Manpower D-velopment

3.2 1 t In 1980 there were an estlmated 850 computer professionals m
Singapore and the target' was to produge 6000 to 8000 neéw computer - _
professionals by 1990. Today, there are’ ‘4000 computer professionals, a five

fold increase since 1980 The increase in computer professronals was dueto :

a} A larger intake of students by the Department of lm‘ormatron
Systems and Computer Science (DISCS) in the National. -
University of Singapore (NUS). From a student enrolment of_
70 in 1980, DISCS expanded its enrolment'to 200 today:

b)) The establiehment of three_computer tralning' inst'itutes :

) the Institute of Systems Sclence (1SS) in 1981, & _
partnershrp between I8M and NUS;

ii} - the Japan Stn_gap_ore instnute of Soﬁv&rére TeChnology
{JSIST) in 1982, a joint project between the Govern-
ments of Smgapore and Japan

iii) the Centre for Computer Studies {CCS) in 1982 a
_partnership between ICL and Ngee Anri Polytechnic.

These three training institutes have doubled their combined
student intake from 200 in 1982 to 400 in 1984.

¢} Thereturnof Srngapore students who nad pursued computer
studies overseas. About 200 to 300 Singaporeans each year
- enrol for computer related studies abroad.

d) The conversion of WOrkang protessronals in other drscrplrnes
" ta the computer profession.

g} The entry of forergn computer profeselonals in the computer
labour market,

3.2.1:2 Most of the loeal professrona!s have less than three years of.
computer working experience. Currently 20% of the computer professronals :
who have eight or more years of experience are'employment pass holders.
The demand for high level computer professionals cannot be fully met {ocally
and Singapore will have to continue to accommodate suitable foreign

professionals to supplement the: computer labour farce.

3.2.1.3 Srnqapore will be able to meet the originat target of producmg a
pool of 8000 computer professronals by 1980. However, rapid technological
changes require ‘that the industry has professmnais with hardware and
communication expertise. It is therefore necessary to address the need for

this type of computer professronuls rn the next phase of our manpower
_ development
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3.2.2.

3.2.2.1

Computer Litevacy

In the past five years, many organisations have rallied to the

Government’s call to promote a computer literate society in Singapore. The
major programmes are as follows:

3.2.22
as: -

3.2.2.3

~(a) Every secondary school in Singapore has a microcomputer

appfeciation club. In 1984, there were no less than 134 of such
clubs catering to a student membership of over 16000. More than
500 microcomputers have been installed in secondary schools.

- Qver 700 teachers had been trained by CDIS.

{b} - Every junior college offers Computer Science at ‘A’ Level,
Each college is equipped with a minicomputer system or a local
area network of microcomputers. Between 100 to 200 students
take the subject in each junior college.

{c) Both the Singapore Polytechnic and the Ngee Ann Paly-

~ technic have introduced compulsory computer courses for

all the students  and are now introducing CAD/CAM
training courses,

(d). Atthe National University of S'ingapo're, compuier courses
are offered practically in every faculty either as an optional or

- compulsory course.

{e} The Nahyang Te'ch'noi'ogical Institute has submitted plans to
create a cornputer intensive environment

QOutside of the public educational institutions, organisations such

{a) The People's Association has set up over 30 microcomputer
clubs in Community Centres offering appreciation courses to the
general public.

(b') “The Nat'iona_l Trade Union Congress has been running
computer classes at four workers centres since 1982,

(¢} The Singapore Armed Forces Reservists’ Association is
another active contributor towards computer literacy in Singa-
pore running very popular computer classes for its members.

{(d) In the private sector, many schools have sprouted up over
the years offering computer courses to the public. About 30 such
centres are in existence. - '

‘Notwithstanding the spread of computer literacy, there was no

proper co-ordination among the various organisations involved in this area;
Ifr fact, while the whole movement had been rathér spontaneous, yet the
“result’is very encouraging.’In terms of gensral awareness of computers,
‘Singapore is ahead of most countries, including some developed
countries.However, we should be asking ourselves whether more mileage
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can ' be obtamed from computer hteracy than }ust Iearnmg baslc program
ming which' is the feature of most computer awareness programmes, Wt(h
the availability of many advanced software packages running on the:
migrocomputers, programmmg skll!s are not requrred to derive useful utility
out of these packages S : S :

- ---3224 - AR ampoﬂant apphcatton of computers is. computer aqmsted
mstruction {CAl) for the teaching of mathematics and science SUbjE.CtS. using -
a compuler and relevant courseware. We have made very little progress in
the area. All our secondary schools have mmrocomputers - the opportunity
to use computers-as an educational tool exists; The probiem is really to
develop adequate courseware. To that effeot some organised etfort is
needed to promote CAL .

323 Comp'uter U'sage' -

3.2.3.1 Since 1980 computer installations of maim‘rame and mmncompu- :
ter have escalated more than five times from'350 to more than 2000 in 1984.
Over the same period more than 40,000 microcomputers were sold focally.

323.2  Computers are found'in all the economic sectors and they are
widely used in administrative dpp!rcat:ons like finance, personnel and
inventory. Computer networks are also makmg their appearance in
-Singapore and the principal users of large complitér networks are the banks
the airline industry and the MNCs. Home banking has’already been’
introduced in Singapore by some banks. Another important netwark rocently
instalied-is the electronic funds transfer from point of saiES'(EFTPO‘S) where
customers at certain participating retail chams can c,arry out cashless
shopping.

3.233 We' continue lto face a problem among the relatively small

busi_nessas. Lacking funds and resources. the small companies cannot afford

professional expertise for their computerisation needs. They turn to vendors
who-ray not have sufficient technical skills 1o offer and the resuh is often a

mismatch. We have to -address thas prob!em area..

3.2.3.4 The pubirc sector, oonmstmg of the Cwll Service and the'Statuto_ry
Boards is a major. user of computers. Since the implementation of the Civil
Service Computerisation Programme {CSCP), the public sector has acquired
experience in areas such as quality assurance, computer security, project
management, software engineering, software. development and user educa-
tion. This experience can now be shared wnh the industry.

324" Teiecommunication lnfrastrucfure

3.2.4.1. To!ecoms IS the nanonai authorltv on telecommunlcatlon matters '
Over the oast five years, it has been very progressive in providing advanced
te!ecommunlcatlon facilities to suppo*t the grow:ng rate of computerssatlon

it has mtroduced packet swntchmg facilities for computer users to commiini-
cate with each other overthe publrc lines; private leased lines for those with
heavy communication traffic; dial-up facilities for those who want 1o send
data over the usual telephone lmes ‘telebox; an electronic mail system; and

- telefax; a facsimile service for transmitting documents from one place to

" another. {see Table 3.1).
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3.2.4,2 Tetecoms is a!so expenmentmg on the use of optfcaf f|bres and is
the firsti m the world with a live trial project connecting three exchanges with
optical fibres. To prepare for an Integrated Services Digital Network (ISDN) -
',whuch will be able to carry data in text form, u‘nage form or votce, it has

pianned to digitis'e its @ntire public te!ephone network

L3 2 4. 3 . Telecoms has also announced plans to’ mvest $40 rmlhon in R&D
. to deve!op a national Teleview system Wwhich -will bring more information -
services to homes and offices in the future. Applications like teieshoppmg,
ordering consumer goods through the home computer, booking of airiine
tickets, accessing data bases on stocks and shares. llbrarles etc W|II be made' '
possible through Teleview. R

3. 2 4.4 Telecoms has aiso been aggressweiy deveiopmg S:ngapore asa’
nodé for an international network of undersea’ ‘submarine cables, With
advances in optical fibre teohnotogy, this-network of submarine cables could
be replaced with optical fibres and thus provide Singapore an ever more
important niche in the global information network. Complementtng the
submarine ¢able communication networks is satellite te’lecommumcahon
Telecoms is currently working with both the Intelsat and Inmarsat satellites
and is also building a new earth station site for five new antennae.

325 °  The Computer Manufacturing 'lﬁdustry.=

3.2.6.1.  Singapore's computer manufacturing industry is geared to'the
internatio'ri'al market and has little relationship to domestic demand. Hence,
an international IT perspective for the mdustry is more retevant thana
domestic one.

3252 The computer manufacturing industry has grown é'xpl'o's-ively'in
the last three years. Capital investrnents: flowed in mainly from the UsS to
which most of the manufactured output are also sh:pped

3.2.5.3 T‘ne main growth products are computer subassembiles, penphe~
rals and digital storage devices which together accounted for $1.83 billion in
1984 out of a total shipment of $2.06 billion from the computer manufaclur-
ing industry. (see Tab!e 3. 2) :

3.2.5.4-"_ " The EDB continues 1o-regard computer rhanufac_turing 'as"a
pricrity sector in its promotion programme. The future growth of this
industry in Singapore will be dependent on Singapore’s ability to respond to
world demand and its overall competitive position,
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3.2.6 The Compdter Services !ndustry '

3.2.6.1 Since 1982 an average of sevein new computer compames entered
' the market each month. The numiber of companies has grown
from 55 in 1980 to 370 in 1984, Two thirds of these companies are
small, iack technical expertise '-md serve mainly as retail outlete
for microcomputers. The remammg one- thlrd consist of the '
fo!lowmg

| e} Multinational vendors Irke IBM HP NEC which market
proptietary hardware, software as well as provrde support
services like trarnmg and mamtenance

b) Independent systems houses servmg as value added
distributors and system mtegrators for forergn hardware and
-software vendors. They provrde suitable confrguratron of -
hardware from different computér manufacturers and, adapt
or modrfy licensed software packages for specrfrc customer-
regquirements. Few of these system houses have progressed
to develop software on therr own :

) Management Consultancy D:vneron of Audit firms whrch
advise their clients on computerisation. They serve rnamiy the
_ Iarge and medrurn slzed f;rms

3.2. 6 2 . The computer services mdustry registered high growth as re~
fiected in the rise of revenue from $259 miliion in 1982 to $474 million in .
1984. About 80% of their earnings were in the domestrc gconomy and 20%

from export. (sée Table 3.3). The large computer companies which are made” .
up of foreign computer vendors and a few local distributors constltute iess 7

than 15% of the 370 computer companies in the industry. However, they .
account for more than 70% of the industry’s revenue. This suggests. thatthe
large COmpanles are.the drrv;ng force in the computer services mdustn/

3.2.63 Moet of the tocal computer eompamee are concentrated in the
very competltwe domestic retaitingof microcomputers and related software.
Consequently they emphasize the selling functions and provide a useful
service to the public. However, their manpower profite does not make them
potential candldates for major software development efforts B

3.2.6.4 Foilowmg the gurdehnes from the CNC in promotmg the compu-:
ter services industry, the Industry Deve!opment Department in NCB embarks
on very selective promotion emphasmng

" a) The estabhshment of software R&D centres by major interna-
tional computer firrms in Srngapore to effect technology
trensfer to Slngaporea ns.

b} The promotron of local software companies to upgrade their
expertlse and be more export- orrented :
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3.2.6.5 As an mtegra! part of industry promotion the NCB also organises
overseas missions, sometimes jointly with the Trade Development Board, to
bring our local software firms overseas to explore possibilities of joint-

_ventures with foreign companies or to look for new market potentials, e.g.
the Chma market

3.26.6 The NCB has also established an overseas office in Boston in July

1985 to spearhead |ts promotion drive in the US.

3.2.6. 7 ) The NCB8 is presently using incentives developed by the EDB for
the promotlon of the manufacturing industries, to -promote the computer’

' services'industry. As the task of promotmg software development progres-

“ses, specific new |ncentrves for'the computer services industry, such as
software devetopment grants and loans will be needed for more effective
promotion,



CHAPTER IV

KEY INFORMATIGN TEGHNOLOGIES
FOR SINGAPORE

The new technologms offer Smgapore :
a basis to make a good living through
the exploitation of IT

4.1 OVERVIEW

4.1.1 The IT mdustry is technoiogy rich. There are NUMEroUs technoio- :
gies currently available in the. marketp!ace, and more will emerge from the
research laboratories as they mature to the commercialisation. stage The
Working Commmee examined some of the key lnformatton technologies and
analysed their relevance to Singapore with the objectwe of derivmg social
and econormc value from these technoiogies .

412 . 'In the area of core technologles whnch constltute the basic '
building blocks of IT, the technologies studied included mlcroelectromcs
mass storage optucai f:bre and mput output devuces

4.1 3 ' In the area of appllcatton enabhng technoiogtes wh|ch facdatate -
the use of the core technologies for functional applications, the technolog;es
studied include CAD/CAM; ceilular mobile radios, Value-Added-Networks,
{ocal-Area-Networks, Artificial Intelligence, Operatmg Systems and Software
Producnwty Tools. :

414 - Inidentifying the potential areas for exploiting IT, the characteris-
tics, limitations and technological trends of each of the core and enabling
technoIOQIes were examined. The resu!ts of the analysis are summarised in
Table 4.1, : :

4.2 TRENDSIN]T

4.21 nformation Technology is growmg so fast that it is difficult to
dlSCErn the overall pattern of the technology. However, there is a aeneral
agreement within the industry that certain major technological trends do
ex|st and are likely to continue mto the 1990’

4.2.2; . -In microeledironic té_chno[o'gy,.the semj-conductor industry wilf
continue to double the number of compenants per chip each year. The

. market for, memory chips is now crossing from 64K chip to 256K chip, and

will move - on'to the 1 Mega chip by the end of the decade. By then, sub-
micron technology will be used in the commercsat production of memory
chips: The quest for smaller size, greater speed, lower power consumption,

- reduced heat output, higher rehabnhty and easier design and-testing will lead

the semi-conductor industry towards new technologles and materials, It is

likely that Optoelectronic, using ga!ltum arsemde will spearhead the

development of new silicon techn:ques and archltectures
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Table 4.1  KEY INFORMATION TECHNOLOGIES

FOR SINGAPORE

V"Trech:nol'?g.y. : _De\?;::::)i:gtent _Applicétion‘ Manufacturing' ini‘gt;?;n Services
Cd_r_e Té_&:hrjologies
9 Micr’bé!éctrqnics % % *
2 Mass Storagé * * * * %
= Optical Fibre * % %
C‘ ihpu’t/()aitbut x * * # "
- P"i.'iqte_f_s_. * *
;Optical Character * *
Readers '
~ Display Technology ) ® * %
~ Imaging Devides %
- P'ointi_rj_g Dev-i:cé_s_ *.
- V_oicé I.m.:iuthut:::utE *
- Card Systems %
Application E_-nablin_g.
Technologies
T CADICAM ¥ * * *
Z Cellular Mobile Radio * * * %
_ = VAN * * * * *
& Local Area Network ® * N
G Artificial intelligence * * %
o Qbefat'ing: Systérﬁ . x * «
 Software Produd-tirvity ' * * %
Tools .
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4.2 3 “In workstatlon technology, the  use of the keyboard |s llkely to

continue for many years. it will however be complemented by thei mcreasmg :
use of pointing devices such as touch sensitive screen and the mouse {a user

 friendty mterfaca) The trend towards high resolution graphics séreens and
the use of spl:t screens will continue intd the 1990's: The display quality of
flat screens will: improve “and-it is: l:kely to be used widely by mid 1990's.

- Future developments in voice recognmon ‘and hand writing recognition
technologies will bé exciting. The use of such technologies will change _
mgmflcantly the way we :nteract with IT related produots :

4. 2 4 In prmter technology, the trend is toward hrgh quality, high
speed, coloured and non-impact printing. Non-impact printing technologies
such as ink-jet, xerographic, thermal and electrostallc tec‘hnologles are :
leading contenders in the lndustry ' : i

425 ln storage technology. the cost per megabyte of dlsk storage will
continue to decline. The performance of magnetic storage media wil -
continue to improve through the use of thin-film head, thin-film surface and
vertical recording technology. It is expected to continue 1o dominaté the
mass storage market till mid 1990's, after whrch the optlcal dtsk storage
technology wilt have replaced it . _

4, 2 6 . In commumcatlon technology, the developmants in optlcal libre
Local Area Network and celluliar radio will be exciting, The benefits of using
“opticai fibre are improving and wili make it a more attractive medium for the
transmlssaon of data. Systems which combine the best features of LAN and"
PABX willbemerge, and the use of cellullar radio will be_ex_t_ended 1o data
services as well. Usage of Value-Added-Network services will grow while -
that of telex will decline. Integrated Services Dlgltal Network wﬂl be:
mtroduoed gradually -

427 - - In software technology, the development of software productiwty
tools and research in software engineering will be among the main areas of
" emphasis for the rest of this decade. The incorporation of Artificial _
Intelligence capability in software will lead to the develapment of a new
generation of software which is more capable of solving complex problems
and will allow users to communicate using natural Ianguages '

4.3 _ RELEVANCE

4.3.1. The relevance of IT to Singapore is viewed broadly from the
following angles : -

a) Producf Deveiopment and Innovation

Opportumtles for develomng mnovat:ve IT related products and
services to create new business opportunities or enhance the
compehtwenes; of exrsung husinesses.

b} Appllcahon _

Oppor‘[unlties for usmq IT related products and serv:ces available

_in the international marketplace to improve productivity and
competitiveness of businesses, and upgrade our quaiity of life.
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-l Manufactunng

Opportunltles for creatlng employment and producmg iT related
products and components for export

{d) Systems [ntegrat:on

Oppor!unltles for providing value- added services and integrating

the technologies into total systems, with enhanced value, to the
- customers., '

e) Services

- Opportunities for offering the use of facilities and expert
resources to clients for marketing, distribution, warehousing and
use of IT re!ated products and services, '

4.4 OPPORTUNiTiES FOR EXPLDITATION

.44 in Mtcroelectromcs Smgapore has built up a pool of local talents
in assemblmg and testing ICs: This source of expertise can be further
developéd to design, develop and manufacture automated IC assembiy and

test equ:pment Collaboration with technology leaders to develop new IC
products and manufacturing processes, and the setting up of silicon
foundries to fabricate small production runs of custom and semi-custom iC
will further Upgra'de tocal expertise,

44,2 In Mass Storage Singapore has establlshed a strong base to -
support high volume production of magnetic storage’systems. The industry
will be upgraded to produce the next generation of storage systems based on
optical tachnology. Development of key componénts such as motors and

optical readfwrite mechanisms are within our capability. Effective use of

- industrial robots coupled with our upgrading of production skills will

: enhance our pos:tlon as a world Ieader in producmg mass storage sysiems.

4.4.3 For Optacai Fibre, Singapore will be a key user of this technology
in establishing a hlgh!y efficient and reliable telecommunications network in
the wake of the information age. This will generate tremendous demands for
new commumcat:on mterfacmg and multiplexing equipment for linking
' electromc based IT products to the optical based information carrier. It will
' aiso open up the market forultra high speed cffice equipment and computer
_systems The demand for these products is worldwide, and there are market
niches for us to explore. The expertise gained in the use of optical fibre in
Singapore can also be'a source for export to other devek)plng countries.

'4.4.4 R | o [nput Output Dewces Smgapore currently. manufactureb noni-
tor, keyboard and printer. Other potential areas for manufacturing include
large LCDlelectrotummescent display panei, plotter, optical and magnetic
character recognition systems, voice recognition and synthesis systems.
There is tremendous scope for using these I/O devices in office automation
“and computer integrated manufacturing. Expertise in integrating these sub-
- systems with computer, telecornmunications network and office equipment



will be critical: Such mdrgenous capabllrty can be developed through appleed
research and experlmentatlon conducted locally, thereaﬂer expOrted to other
de\feloplng COL!Rtl’lES.. ‘ : S . : S

4.4, 5 : As for CADICAM there is tremendous scope for applylng th|s
technology as an integral component of Computer Integratad Manufacturrng
_in the production of hlgh valug added items: ‘The use ‘of CAD/CAM will.
. prowde us the’ competltwe edge in engingering. ‘productivity, and develop
Singapore into a regional technalogy centrein the use of CAD}CAM and CiM,
There is room for creative software development as. well. -

446  For Cellular Mobrle Redro, the technology rs in rts mfancy There is
a need to integrate the teohnology to I1SDN and Srnqepore is in.an. excelient
position to prototype products and conduct experlmentat:on Worldwide

demand for products such as radio telephones will pick up rapidly whén the
technology becomes more economical and wrdely used in both.the :

developing and developed countries. Smgapore can be a test bed for product
development and mnovat:ons, anda productron centre for such. teohnology

4.4, 7. i Value-Added Networks more sennces well be offered to maks
Smgapore a regional information and communication centre, and an
international showcase. It will improve our quallty of life, and equip our
_business se¢tors with the competitive. edge to operate effectlvely in.
international business operations.:The large scale 1mplementatron of VANs _
“tocally will offer the muca needed apportunities for local businesses to create
new and innovative markets which can later be’ expanded to ‘overseas
market. : -

4.4.8 - In'Local Area Network, the technology will be widely used to
serve as a haghway for transfefring anformatlon and sharing IT resources in'a
geograpghrcally confined area such. és within the offace building. It will be
used in autornating offices and factories, and be rnterfaced to public
" networks to provide. Imkage to the outside world. Exper‘use in networking for
compatible LANs and.IT products is in short supply worldwide. Itis a market
nlche for Smgapore to develop the expemse in systems :ntegratron

4.4; 9 o n Arufrmal lntellrgence (Al) the technology is begmmng to be
'used in commercial appllcatrons and is. one of the major-growth sectors in IT.
in time to come, Al will become the main stream of software development in
that most software will exhibit some forms of human-like. reasoning '
capablllty The main factor limiting the. growth of Al applications is the
worldwide shortage of Al tra;ned manpower. Jn view of the tremendous
scope. for application and the great. demand for. Al-based software in the

~ international marketplace, it is crucial-for us to build up a pool of
_ professronaie competent in the use of this under- exploned technology

4410 ln Opera’tmg Svs‘tems, the currem trend mdrcates thet the
mrnrcomputer and rmicrocomputer range of computer. systems will be

* dominated by the UNIX operating system. To facilitate future exports of
software and expertise; the industry should develop expertise in developing
software under the UNIX operating environment. The mainframe computer
systems will continue to be dominated:by the use of IBM operating systems,

e



High

. Risks

Low

. 4.413

4411 In Software Productivity, significant progress in software
engineering can be expected and the.use of program generators and
software development tools will become the norm in-the software industry,
Expertise.in software engineering will be key to ensuring that our computer
_professionals can compete well internationally both in professional
productivity and software quality. The market for software engineering tools
will be among the fastest growing sectors in the IT industry and is a market
niche which Singapore shoutd pursué actively. '

4.4.12

the greatest potential to_be Used as an allpurpose card for multiple
transaction usage like EFTPOS, ATM card, credit card and personal identifica-
tion card. With rrsearch work going on in the developed countries to
eventually commearcialise the Smart Card, Singapore with its compact and
highly urbanised sosiety can be an ideal place to conduct pilot project un the
use of the Smart Card as well as to develop application on the Smart Card

which are specific t6 our environment.

Of all the microprocessor-based card systems, the Smart Card has

Table 4.2 summarises the relationship between the market
opportunities and risks for Singapore in exploiting the key technologies. The

TABLE 4.2 : RISK & OPPORTUNITY POTENTIALS
FOR SINGAPORE

Voice Recognition

Processor

Intelligence

/

Operating
Systemn

Fiber Optics

Micro Electronics
Mass Storage
Voice Synthesis
Display

Cellular Radio
Paointing Devices
Smart Card
CADICAM

Multifunction

Optica'l Character Reader/

LAN
ISDN

imaging
Printers
VANAWAN
Productivity Tools

Low

OPPORTUNITY High

. {Relevance to Singapore & lmpact)
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horlzontal adis mdlcates the oppoﬁunlty oan 10 quapore The more a’
technology is placed to the right, the greater is the potential this technology
holds for Singapore. The vertical axis indicates the technologma! risk for the -
technology in question. The more matire the technology, the lower is its nsk-'_

and so itis placed atthe lower end of the scale. Two diagonal ltnes are drawn_ o

to beparate the techno!ogles mto three categones

- a) | The technolog;es wuhm the d:agonal lmes are margmaliy
' exploutable _

‘bl The technologxes outsrde the dlagonal Imes and to the right o
: are hxghly expioutable .

c) The technoiog:es out’snde the d\agonal hnes and to the ieﬂ are
' _nonexplonable : :

4. IMPLIC,QTIONS

o

451 The somal and gconomic values of !T can be deraved in ceverai

ways. Among them'are the developtent of infiovative products tocompete
in the international.marketplace, the use of IT 1o improve quality uf hfe and
improve productwlty. the manufacturing of IT products to create . -

~-employment, the_ integratioi of IT products to exploit IT creanvely to gwe us

the competitlve edge, and the offenng of expert serwces in thé use of IT to
other devefopmg countries ' . - _

4,5.2 The opportumtles :dentlfied for each tabhnology are based onour
prehmmary analysis by looking at the.characteristics of the technology and
the current level of local expertise. Further studies will be réquired to analyse
the comparative strength of our mdustry With that of the other potertlal
competitors.



CHAPTER V.

VISION OF SlNGAPQRE
INFORMATION SOCIETY

: The |mpact of IT will be all pervesive
_ ‘with profound social and cultural

changes takmg place in Smgapore s society

'___5.;__{ g INFORMATION SOCIETY

BAa At our bralnstormlng sessions, we dlscussed the structural

Changes that wilt poss:bly accompany. the transition into the information
sociaty. The issues confronting the mformatlon society, albeit generalised,

~are.nevertheless apphcable to blngapore in movmg into the information age.

512 . . The convergence of electronics, computmg and telecommunica-

tion together with the unleashing of a tidal wave of technological innovation

- is not solely confined ta the world of science and technology, it will bring

about.dramatic changes in the way people live and work and perhaps in the
way they think. Singapore, like many other. countries, is seeking out

‘technology for economic restructuring and is moving inexorably’ into the

information society in which informiation networks and databanks will be the

arteries and heart of_economnc and social life.

513  in Singapore 1T will permeate all walks of our lives — work,
home, educanon and leisure —and wnil have great lmpact on dur society and
culturs, :

s2 T AT WORK

521 - The apphcanon of lT a5 a productlwty tooi to achieve quantum

increases in productivity within each organisation witl become common-

- -place in all industries. Also, the use of IT to maintain strategic competitive-

ness will be wm‘espread The proliferation of computers, databanks and
information-networks will allow timely and accurate processing, packaging,
transmission and reception of |nf0rmat|on tn the most efficient and effective
manner,

5.2.2 ...~ The application of IT in the office environment not only merely

allows automation and mechanisation of existing manual systems but, more

impaortantly, also allows innovative reorganisation of work and flow of

- information within the office and without. Through mechanisation of the
“office, the organisation'can-achieve greater efficiency by eliminating,

redundant work and labounous rnanual filing. Additionally, the organisation
can better utilise its scarce human resources for tasks that require

'.}udgement initiative ‘and rapid communications thus enabling faster and

better decision making. Hence this mechanisation will result in full exploita-
tion of teleworking saving both time-and other resources. It is only through-
innovative redesign of work and information flow that substantial improve-

" ments in productivity can be achieved. The oﬁlce of the future combines

terminal-based workstations, continuously updated databases and telecom-
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murtication to attaln high efflcrency Each” employee could then have 3.
workstation finked to the host computer in the efﬁce for sendlng and
retnevmg mformatlon :

5 2. 3 Wlth offlce work centred on ihe workstatlons, there lS no longer a
thelr work. Thls |s the vmuai OfflCG of the futu re whlch can extend to the pomt'_
whaere the employees are able to communlcate remotely with the office .
proper. using portable terminals plugged into the. telecommumcatlon
network. The vu’tual office allows teleworkmg or lelecommutmg forthe
' employees who can work at home or at work centres set up near their homes
or housing estates. The individual workers can therefore organise theirown
'~ time and décide where and when they want to.do.their work. The physmal
office wiil continue to remain a ‘part of the working life"in that it prowdes a
home for the orgamsation houses the host computer and serves as a place

“far face -to- face meetmgs

5.2, 4 Worklng fife in the serwce industry such as fetail outlets hotels. '
tounsm and restaurants will also be greatly affected by IT. For instance, the
use of optical character readers connected to a computer will. greatly speed
up the servicing of customers at sales'counters, and at the same time reduce
‘the hlgh labour content so characteristic of such estabilshments Instead of
writing down ‘the order. ltAem by itém, waiters would just.press the. correct.
‘buttons on their portable electromc ordermg pad” and the ordera would

_immediately be transmitted to the chef's computer. Automatlon in the .
kitchen will in turn reduce the number of assistant chefs required. The
poss:bllmes are endless :

5.2.5. .- Infactories, robots WIIE be a common snght and the trend will be
towards fully automatad. factories. Today they supplement the workforce in
undertaking either health hazardous or highly monotonous jobs. Eventually
robots will take ot saphisticated jobs when they have built-in vision systems,
tactlle systems sensmg Systems, programmlng and gontrol systems

5.2. 6 - Emplrlcal studies and Smgapore s expenence indicate that there
is no resistance from workers in having robots in the factories. Workers do
not object to robots deployed in new work areas but thev nurse a Ilngerang
fear that eventually robots W|l! replace them,

£.2.7 - Theimplication is that the mformatmn somety wil have less jobs
for workers in the manufacturing sector. Those who are in the manufacturing
industries are likely to be highly qualified’ englneers and technicians. The
service sectar will be the largest absorber of the {abour force. With less
opportunities for traditional manufacturing and clerical jobs, new jobs will be
created with some directly connected to the new technologies and others

. made possible because people are free to devote their time to services such
as caring services, nursing and education,

18-



63 CHANGES IN WORK PATTERNS

5310 A major change in work patterns will centre on the growing

acceptance of teleworking in’sociéty. Teleworking frees the employees from
the confines of the office and has économic and social implications. Some of
the positive changes of the work patterns are: )

.a)

b)

c)

-Tra_ffic_ congestipb is reduced because of minima!_travelling to
the office. The savings from reduced travelling and lower

‘maintenance of owner-vehicles can be used for other
_personal expenditure. -

Through t'eiewor_king,' jobs are movead to the workers and

:they can reach the married women who are out of the labour
- force to look after their children and physically handicapped

persons who are not in the labour market. The effect is that
teleworking increases labour force participation rate by
adding on workers who would not have been able to enter the
labour force under normal circumstances.

Telecommuting contributes to the development of work
ethics as the employees who are unsupervised have to

/internalize the value of responsibility in pefforming their work

away from the office. Studies in the US have shown that
telecommuters usually live up to that trust and tend to be

- . more diligent in teleworking: The studies show that the

d)

support staff of typists and clerical workerrs are more
productive. For professionals whose work do not involve
much social interaction such as scientists and programmers,
there is evidence to show that they achieve higher work
productivity. For management staff, their productivity is less
easily quantified and many of the tools for telework are not
tailored to higher level of work.

"As telecommuting cuts across space and time, it implies that

jobs can be exported in the form of consuitancy and technical
expertise without the experts having to travel overseas. The
result could be an influx of job opportunities from overseas
for the Singapore professionals.

5.3.2 Some of the negative effects arising from the changes in the work

‘patterns are:

a)

b)

Workaholism will be common as the flexible working hours in

“ the home office may lead to employees putting in more hours

of work. The social function of home and office becomes

© inseparable. : '

The physic_al: ab'sénce of émpl_oyees does not enhance the

- ‘corporate image. The employees will be more loyal to their

work than their companies. Teleworkers may lose their
corporate identity and subsequently the corporation may
have higher labour turnover rates.
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¢} While teleworking enhances the work ethics, it deprives the
employees of the social opportunity to interact with col-
leagues face-to-face. It is difficult: for_the average worker to
sacrifice on- the 30b somal contacts '

5.4 IT AT HOME LEISURE AND PERSONAL SERV!CES

54, 1 The apphcatmn of lT at home and for Ielsure w:II be revolutlonary
and manifold. The videotex system offers ‘opportunities for home
transactions with respect to bankmg, shoppmg, buying and selling ‘stocks,
current information, education and other services. The technology of
videotex is available currently but the markets for such services are stlll
undeveloped. Studies in US, UK and Japan show that videotex users are
reluctam to pay for the services: whmh can be hefty as they have to pay a
fixed month[y subscnptlon fee and houriy charges

5. 4 2 Far the pursunt of ]eusure databanks will provnde a comprehen‘ O
sive range of services from tours, theatres and cinema shows to games and
sports, and library catalogues. New personal service industries may be. buiit
around the pursuit of leisure and self |mprovement txamples are on- ilne _
gducational _programes’ for self-study and hobby programes such as horhe

* - decoration, car repair and mamtenance music apprec:atlon and home
gardemng : :

54.3 ~  In'the home of the future, banking will go beyond the logicat

extensions of ATMs and checking of account balance to the transfer of

cheques over telecommunication lines. In electronics cheque transfer the

customer enters the amount, name of payee and other pertinent information

~inthe home computer and sends it to the bank for onward transm:ssmn to
the recipient. :

5.4.4 EVentuaily, the greatest change of technoiogy on consumer :
behaviour wiil be the development of teieshopplng This development couid
lead to:

a. less |mportance of town centre shops in the housmg estates;

b. increased business by warehouse sales organisation and by
organisations specialising in telesales; and

¢.. new home delivery service industries to meet the needs of
having full value to be obtained from the remote ordering of |
de!wertes o : :

545 ln persona! servaces such as health care, regaf adwce and

_ educatlon expert systems may see the use of intelligent systems to’ act as
surrogates for. professional expertise. These expert systems based on
Artificial Intelligence will not only provide a service but will also change the
social relationship of the professions or institutions concerned. If general
‘practitioners or nurses can use Al programs in medical health care, then the

“status and social.image of the specialist physicians may be profoundly
aﬁected Legal responsibilities for medical decisions may be assigned ina
way very different from today ‘Likewise, Iegal Al programs may undermme
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_the status of lawyers and alter the nature of their work. The general public
may come to be less dependent on human experts than they are today.

55 ‘S‘OClAL.PROBLEMS AND. INFORMATION SOCIETY
551 . Unemplovment

The fear of unempioymem isa reahty for biue-collar workers and
the support-level office workers, particularly the typists and clerical workers.
: Generally, unempioyment will be felt rnost by women workers who, in
“comparison with the male workers, have lower education and constitute the

bulk of low skilled labour. However, with rétraining and the creation of new
jobs in the service industry the i issue of unemploymient need not be a serious
. problem. Emplrmal evidence up till now points out that countries such as
Japan and Sweden which have the highest lsvel of robots per employee have
very low rates of unemployment.

. 5.5.2 Computer'Crime :

1. Banks and other fmanc;al institutions are targets for computer
crime because of the i increasing use of EFTPOS to move huge
sums of money among banks with electronic symbols as the
only record. These codes falling into the wrong hands will
unlock the flood gates for financial theft.

2. inthe information society, information is a corporate resource
for business planning and decision making. The weaith of
information stored in the IT system is a target for information
theft.

3. Many of these information frauds can be accomplished by
manipulating the computer’s operating system. By obtaining
a master account numbeyr, the trespasser can copy or change
data, change programs and literally cause havoc to the
systems. '

5.5.3 Privacy

In an information society, nearly all the personal particulars of
individuals are kept in databases by government departments, such as the
schools, the hospitals, and the Immigration Department. With the network
highways, information pertaining to the individuals can be moved swiftly
across the country. If not properly protected, these electronic activities can be
wide open to abuse.

.54 Heaith_Hazard

There are conflicting reports with regard to the health hazards
'arlsmg from prolonged use of display terminals. Some states in the US have
: proposed legislation which bars pregnant women from workmg on the '
keyboards as a precaution against maternal health complications. Work is
still going.on in medical laboratories to ascertain the dangers posed by
radiation from the dispiay terminals. '
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56 mu socnew

5.6.1. Desplte the anttcnpated soc:al problems Smgapore cannot avotd
becoming an Information society, “The strategic position of Slngapore as an
" international telecommunication node;, the openness of the economy to
international influences, the desire for a highet standard of fiving and the = -
. push to be a brain centre blends well with the requirements of becommg an.
mformatnon society, the sociaty of the future. To prepare S:ngapore society
for the information age, the people will have to change their attitudes to -
recognise the importance of IT in their way of life in order that IT can be
exploited and harnessed for greater social and economic development.
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CHAPTER VI

I A NEW BLOODLINE

_-.:F()R SINGAPORE ECONOMY

ITj is the answer for a strong and
competitive. economy capable of
hlgh product:wty performance

6.1 INTERNATIONAL SCENE

8.1.1 Both, de\feioped and developmg countries are graduany coming
“to terms with the fact that their economic growth will be increasingly tied to
“the use of new technologies to revitalize traditional industries and to produce
- new products and services. While some countries have formulated plans to

target their pnority areas, other countries are either in the process of coming
out with their plans or waiting:to emulate suitable models for restructuring

: thelr economtes

6.1.2 “The :nternatlonal markets for exports are very competitive. Third
world countries which used to be rnarke{s for manufactured goods. are now

'_floodmg the international markets with their-own manufactures such as
~ textiles, semiconductors consumer electronics and lightindustrial products.

Countries such as Taiwan, South Korea and Singapore are in fact competing
with the developed countries in computer peripherals, computer services,

shipbuilding, and other products for. which the developed countries would
- like to preserve their competitive advantage.

6.1, 3 o The US and Westem Europe with htgher labour cosis are
casualltles in the competrtlon with Japan in particular and the NiCs to a

) certam extent. The John Young Report which examined US international
competitiveness, recommended, among other things, that technology would

have to be a basis for US economic supremacy.

" 6. ‘M' '_ , Technologv, accordmg to the repon can revive traditional

industrigs, The concept of sunset industries does not apply if new ways of

'domg thmgs can be used to bring about more cost-effective production. The

US can overhaul its saggmg industries because there is considerable R&D
and innovation in the country, making it possible to commercialise and apply
new technologies. To the US, the issue of technology is not only for
sconomic competltweness but also for national survival and military
Ieadershtp

615 Japan and Western Europe are a[so glvmg strong attent:on to

_technology for economic deVelopment and comparative advantage in their
'_mternatfonal trade. Several MiTi~sponsored technology development

programmes have been completed successfully and several more

programmes are in the pipeline. Western Europe led by France, UK and West

Germany also pursue. natignal and cooperative technology programmes to -

exploit new_technofog:es for scientific, commercial, industrial and military

purposes.
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6.1.6 Qther counmes, partmularly Taiwan, South, Korea, Australxa, _
China and India are keen to exploit technology for their economic devetop-
“ment. Tatwan and South Korea have aggressive prograrmmes targettmg for
the development of specific technoiogy based mdustnes. such as IT
hardware production, : : :

62 rr IN SINGAPORE Ecomomv

6.2.1 In Smgapore our economy is undergomg restructurlng to ‘move
away from Iabour inténsive fow value’ added activities-to those activities
which make more efficient use of our Mmanpower resources in comblnatlon
with automation, mechamsatnon and computerisation. The move to restruc-
ture the economy is correct as our. economy.is losing competltlveness, _
particularly to .other. Third- world countries which have lower labour costs, =
Singapore has frrst to increase its producu\nty in order to achieve competi-
tive edge in emstmg products. and services. Secondly, Singapore has to
explore the creation of new products and services.

5.2.2 IT addresses the two issues confrontlng Slngapore when used
together with upgrading of skills, IT increases productivity and when
properly exploited, IT can create new products and services. Of all the -
technologles, IT is one of the most promlsmg in promoting economic .
-gmw’(h T is apphcabie m all the economic sectors to enhance competstwe-
ness through :ts |mpact on some of the foilow:ng :

1) Lower:_n‘g cost g_f product:bn. Some ex'atﬁples are:

a} New goods can be produced by using the existing
adtomation systern. This has been demonstrated by a
Japanese camera company which butlt an add--on feature to
its main autornation line. for the purpose of handling materials
and spare parts to produce fow- cost copier assembly
systems

b) Services which require extensive documentation can be
provided at lower cost. It has been shown in the US i insurance
industry that IT reduces the cost of underwrmng Iarge
contracts. Less tlme is requwed in prepanng the documents
and less i msurance ‘partners are needed to joinily underwrite
the targe pro;ects '

¢} Less labour content is r'equired in business operations.
i) Inthe manufacturmg sector empirical studies
show that one robot can do the work of 1.7t06
._workers Wlth less fabour required in automated
productlon it is easier to have a third-shift working
system for the factones to operate round the clock

ii) In the commerce sector, studles in the US show
" that teiemarketmg reduces the number of sales =

people and marketing is moré effective with the

retailers _reachmg out to a wider customer base.
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d}  Less space.is required for businéss operations and thus
companies save.on rental costs. In the service sector, the
concept of virtual office made possible by networking suggests

that employees can work outside the office and the office need
not have to be located in prime areas.

2). Promoting product differentiation as well as enhancing
quality of service through differentiation in carrying out
business operations.

" a) With IT, products ¢an be customised to meet the specific
requirements of clients such as customised designs for chips,
manufacturing equipment and consumer durables.

by Differe’n.ti.ét_ion is also achieved by increasing the informa-
" tion content of a physical product. Examples are:

i) Distributors of products provide on-line service for
customer guery in after sales equipment maintenance.

ii) Vehicle manufacturers instal IT-based components in
vehicies to process information on the safety aspects of
manoeuvring the vehicles.

¢} Creating wider markets:

i) By allowing business to expand across geographical
boundaries without losing the ability to coordinate far-
flung operations. Example : electronic publishing of
newspapers and magazines via satellite transmis§ion.

1} . By establishing interrelationships with other industries
that were previously separated from one another.
Examples : In retail business, EFTPCS moves the retail
outlets and consumers closer to the banking community.
in US, General Motors, a car manufacturer acquired

~ Electronic Data Systems, a computer service company to
strengthen its capability in exploiting 1T.

d} Spawhing new business by making available new
products and services, Examples of new business made
possible by new technology are electronic mail and videotex.
Examples of new business generated within existing
companies through the successful exploitation of 1T:

i) Companies using state-of-the-art technology in
CAD/CAM can sell their excess expertise to industries in
need of CAD/CAM systems. In the US, aircraft manufactur-

.-ers and oil exploration companies offer their expertise in
managing IT systems to other industries.

ii} Supermarkets using bar-code scanning to record and
itemise purchases made by consumers can sell the informa-

. 85 J—



tion ofsaies transactrons as a by- product to market lesearch
companles : . Ce Lo .

6.23 Not all the |ndustnee can explort IT and of those whtch can do 50,
some of them reqture more |T than the others. We have examined several
avenues to gauge the impact of IT on industries and found the “Strategic
* Grid" developed by. Professor Warren McFarlan of the Harvard Busnness
School a useful model : S

6.2. 4 ~ From the Strategrc Grld model we' have tentatlvely ndentlfted
several mdustries in Smgapore in terms of their dependency on IT and the
strategicimpact of |T on their business operations {Table 6.1). In the Strategic.
Grid, there are four cells denotlng the retatlonshtps between the dependence
of industries on tT and the |mpact ot iTin the foilowmg ways

t} Industnes !ocated in the "STRATEGIC celi are hrghty
dependent on IT as a critical factor for success, Forthese
companies their day-to-day busrness or manufacturtng activities .
are embedded in'the IT use. This implies that the industries whlch '
use better a wdl have the competttlve edge

. 2) lndustrles in the "FACTORY" cell are hlgh!y dependent oniT
“support for. smooth operetrons IT is essential for the industries
survival but IT does not give the industries a competttlve edge
because 1T'is a way of life for these industries as well as thelr
cornpetltore o

3) Industnes in the "TURNAROUND" ceil ourrent[y do not
depend absolutelyon IT use to achleve their. short—term or
long-term ‘objectives. But the iT appltcetrons under development
are vital for the industries strategrc SUCCRSS because. the impact of
IT witl change the'ways of how the product and’ services are
produced as- well as achieving product differentiation. Currently.
the industries- may not be using IT extensively but in future,
wathout IT, the mdustrles will suffer competttwe drsadvantage

. 4) Industrles in. the “SUPPORT" cell do not depend on'IT now
and in the future for smooth operatlons or as a factor for strategic
success. [T'has a negltgable impact on the industries as a whole
and ITis not gomg to change the way of managmg a business.

625 fn our percep*ton of lT as: the new bloodhne for the economy itis
- important to emphasize the use of IT for those industries located in the
"Turnaround" grld Some of the reasons are:

1 I US Japan and Western Europe, those mdustrtes we have
identified in_the: Turnaround arid are increasingly using [T as a
competitive tool, These countries will set the pace and alter the
rules of competition in their favour through the exploitation of iT.

- Unless the: Smgapore mdustnes use !T they will fose outin
competttweness

~865' »
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.2} Unlike the mdustnes posmoned in the "Strateglc" and
“Factory” grids which are already using ITin a significant way, the
industrigs in the “Turnaround” grid are relatively new to IT.
applications. Industries in the Strategic and Factory gnds are able
to keep abreast of the’ developments of T applicatiohis in ‘the
leading couatries and adopt some of the latest apphcatmns The
same cannot be said of the lndustrles in the Turnaround gridto go

: about using IT ' s :

6.2.6 ‘ thle the Strateg:c Grid |dent:f|es lndustrres and then‘
dependence on IT for competitiveness, another model deve!oped by
Professor Michael Porter of the Harvard Business School is; in our oplmon, a
useful basis of how mdustrles can examine thetr busmess operattons for iT
apphcatlons :

6.2.7 The ﬁfin’cipies of this nﬁoﬁie! (vaiue ché-ih).a're as'fdlt'ows v

1) Companies can be analysed in terms of a series of mterreiated
actiwt:es : :

2) Each activity contnbutes value to the whole busmess :
operation from the creation of products and servrces 1o the entire
mfrastructure of the compame«: :

23} Altogether there are nine value aCUV!tIBS ina companv and
Jeach’ at,tlwty uses information and technology ‘of which the most -
pervasuve rs iT to support the who!e Operatlon ofuthe company

4) The mterdependence of the vaiue activities have Imkages _
which imply that how a value activity is carried out affects the cost
and pen‘ormance of the other vaiug activities! By managing these
i:nkages, a cornpany can achieve competitive advantage through
~lower cost, differentiation of product and ser\nce and bigger

’ market share

6.2.8 - The value cham mode! and the Strateg:c Grid can be used

" effectively by experts in the industries who have the business knowledge to
examine how IT can be incorporated in their business operatlons {Table 6.2

. and 6.3). In this study, we ¢an only provide bnef hlghlsghts of the tmpact of IT
in the economy a8 discussed in the subsequent sections. .

6.3 iT iN THE MANUFACTURING SECTOR

6 3.1 ITis lncreasmgly used in all aspécts of the manufacturmg process
@ engineering, design, component production, assemb!y, testing, quality-

control and.inventory management, Ezach of these funcnonal areas has been
undergoing. productivity improvements through the use of comptiters and.
automated equipment. Computer lntegrated Manufacturmg (CiM) has putted
together all these ”lslands of automat:on" in order to realsse the full potential
of automation.
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6.3.2 . Computer Aided Eng:neermg {CAE} and Computer Aided Desegn
- (CAD) improve the power of productivity of engineering staff. This has
radically reduced the time needed to transform the ideas of engineers into
new generations of products: Consequently, the product life cycles have
been compressed, Existing companies face more rapid product obsolesc-
ence and must catch up wuh this trend

6. 3 3 . Automated product systems are 3lso. pervaswe in the manufac-
“ture of components. Computer. Numerical Control (CNC} machine tools, now
more user-friendly and cheaper, are replacing conventionat ones. Machinists
now require more knowledge but less manual dexterity. Worldwide trade-off
calculations are being made between cheap production labour and the
capital cost of automated system. Many of the calculations have worked out
in favour of automation in Slngapore and consequently CIM has made in-

roads in some industries — consumer electromcs, integrated circuit assembly
and test, etc,

6.4 IT IN THE SERVICE SECTOR

6.4.1 In the service sector, the exploitation of IT is closely related to the
use of networking in bringing about a new way of doing business particularly
in those industries which are information intensive. Among these industries
are the following:

6.4.2 Medicai and Health Care Industry

_ The computerised hospital system is an illustration of how 1T can

- be exploited to support a service sector. Singapore is fast becoming a
regional medical centre. This industry can be enhanced by having a national
computerised hospital system which links up the public and private hospitals

-in Singapore and at the same time the netwaork is hooked up to an
international network of hospital systems overseas. Among other things, the
hospital systems can serve the following purpose:

a) focal doctors in treaung patients who have received medical
treatment abroad previously can access overseas hospital records
for the patients to check their medical history and past prescrip-
tions. Simitarly local doctors in treating patients who had
treatment in another hospital in the past in Singapaore can follow
through with their treatment.

b) By logging on to overseas databases, local doctors can refer
their patients in need of treatment overseas to the proper
hospitals and specialists there.

¢ -With a more efficient health sector through the use of IT,
people in the region who have the means for up-to-date
medical services will come to Singapore. Indirectly the use of
IT in this perspective also generates multiplier effects for the
economy. For example gverseas patients coming to



Smgapore may fly by SIA stay in hotels do their shoppmg,
. travel by taxi whilein Smgapore and make use of recreataonal

: famhties

643 Pubhshmg Industry

. In the pubilshmg '1 Y ry, tT is also changmg the way the
-mdustry posntlons itsalt 16 take: advantage of the new technology. Smgapore
is fast.becoming a pubhshlng centre for. e!ectromc publishing as seen in the
'presence of the Asian Wall Street Journai, the Economist and Times -
Magazine whnch use. Smgapore as the node’in the prmtmg of their news
miaterials, What is happenmg in the US and Western,Europe is that IT has
'potentla! for providing a new media to store pubhshedimatenafs, now inthe
form of diskettes, and a strong’ mOVe o access; publ;catlons in electronics
form by accessmg databases. This is a néw industry and the form of _
glectronic publication offers itself as a strong challengeto the conventional
way of publication and read:ng Smgapore can exploit th;s new area of the
pubilshmg mdustry :

644 - Market Research Industry

In market research the US Japan and Western Europe are using
IT to source; ‘coliate, transmlt and sell market znteil;gence to customaers. Of ali
the markets in the world, the Asaa Pacific market, parttcularly the Asean
markets, has-little. mformat:on for potential entrepreneurs in the US and
Western' Europe who may want to invest in the region: Here is an opportumty
for Singapore to use IT as a. _potential tool in a networking environment to
build up a. strong information industry, covering market intelligence and
other related aspects of commercnal mdustr:al and mvestment :nformatlon
of the’ reglon :

645 Retall industry

6.4.5.1 IT is makmg its way m’tO the retail industry in the form of _
eieotronlc shopping. In the US, Japan and Western Europe te!eshopprng and
EFTPOS are beginning. to 'emerge in the retdiling business. In Smgapore an
- EFTPOS. project is under way in a trial run mvolvmg the local banks and
_'malor retail outlets. When the Telewew system is implemented, teleshop-
pmg in Sangapore wxll provnde a new dimension in retailing ach\nty

6.4. 5 2 Currently electronlc shoppmg is a novelty but in the cashless
_ socaew of the future, it will be a competitive tooi !T in the retailing business
has several apphcateons such as: :

i. autornatic purchas:ng by consumers who can order nems
from . a computer:sed catalogue stored ina database network

automatlc ordenng by retallers to secure suppiles from
'manufacturers or who!esalers. )

jil. computerlsed sellmg in whlch transactlonai terrmnais are
marketing tools for sales such as cosmetic and fashion wear,
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- 6,453 Electronic shopping wm alter the structure of the retailing
mduslry ln the fOHOng ways '

I, There is less need for shelf space as inspection of items can be
K done on.remote termmai screens in'homes and hotels;

ii. Fewar sales persons such as store clerks, cashiers and
demonstratlon staff, are required; and

Less space for inventary as management has instant informa-

tuon onwhat are the items that are moving fast and what items are
not doing well as dictated by consumer preferences.

. 646 'Hote! industry

6.4.6.1 IT will enhance the rols of hotels as a focal point in promoting
tounsm This can be done in the follow:ng ways:

a.

lnformatlon Enqurry

Presentiy, tounst information on Singapore avaa!able at

3 hoteis is in the form of brochures or pamphiets. By using IT,
“Hotels:can provide enquiry terminals installed in the hote!

rooms or in the tobbies for their guests to access onhne
information on tourist. attractions, This information can be in
the form of audio-visual presentations.

i, Similarly,-fcr Singapore to project its tourist image as the
gateway to Asean and the Far East, enquiry terminals with
access to databases such as general geography and tourist
spots of these countries can be a strong promotional tool for
Singapore as a stopover point in the Asia Pacific region.

i. Enquiry terminals can also be linked to the airlines or

'travei agencies to allow tourists to confirm their flight

reservations or to book fhghts to other destinations. The -

travel agencies can also provide on-line information of their

tour programmes or land transportation services.

Business Travellers’ Facilities

i. One of the strategies in promoting tourism is to establish
Singapore as a convention centre. IT application can enhance
this role by providing the capability for international and

. regional vadeoconferencmg

As data commumcatmn er be an tmportant feature in
carrylng ott business transactions, the hotels can also
provide facilities that will allow business travellers to plug
their portable microcomputers into the tetephone system for .
communicating with their business associates in other -
countries.



6.4.7 Lega! Sactor

6470 The legal pmfessuon is a heawky :nformanon mtenswe mdustry

-that relies on legisiation and case law to a great extent. As an Industry, the
Iegal profession is an important support mdustry to all the other economic
seciors.

6.4.7._2 * For the legal p‘rofesé;ion} tT_can be _usﬁe'd'for-‘th_e following
activities: E : :

- a) accessmg a central database on case. Iaw and iegus!atlon
statutes to save time in looking up the relevant Iegal documents.
Case law databases are already avatlable in the Us, UK and other
countries, In Smgapore the Law Somety, the Faculty of i.aw and
the AG’s Chambers are currently Iooktng into the feasxbmty of
starting. up. such a database; : :

b) - word processing for. preparing legal documents such as
_draf‘tmg of wills and contracts;

¢} electronic publication of law. journals; and -

' d) An expeﬂ system for clients to seek legal mformahon before
consuiting iawyers to take up their cases,

6.4.8 Education Secto’r .

6.4.8.1 -~ Education tef'hnology is ancreasmgly exploited in rnany countries
such as the US, Western Europe and Australia, In Singapore, IT has a role to

“play to enhance teaching and learning skills. The current education system
will see students spend a Ionger time in schools and IT can help to
supplement teaching resources.

5.4.8.2  Inthe US; 'typewriting"isi compulsory in some schools. Learning to
use the typewriter prepares the students later on to acquire keyboarid skills
quickly. Some co!leges in the US make it compulsory for students to own

'_mlcrocomputers This again is to prepare the students for workmg life in
which the use of {T w:ll become more prevaient

6.4.8.3 ForiT to be expfoned eﬁectlvety, there is a nged to set up an
education network which, among ‘other functions, will allow students and
teachers to access educatlon materials such as:

b

subject 'databas_es for research and enquiries: .
b. storége and retrieval systems for iibra'ries;
c. - independent éelf—stu'dy module databases;

d. CAl databases for the iearnmg of mathematics and science -
sUbJeCtS, '

. graphic systems; and
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f. electronic commumcatton in the form of electronic bulletin
boatds

'6 4.8. 4 o The databases can be accessed from schaols as well as homes to

_ p:owde a contmuous learning aid for’ students and a teachmg guide for
teachars.

65 SPIN-’OFFS N T APPU(’:"AT[ONS

6.5.1 In usmg iTin manufacturmg electronics and electrical enginesrs
‘who' become proficient in IT use can export their services in the form of
consultancy and retooling expertise for overseas users. This expertise can
“1ake the form of technical expertise in robotics, CAD, CAM and CAE in
combmatlon wnh business know-how.

6. 5 2 The marme industry and the alrcraﬁ re!ated mdustnes can create
databases of ships and aircrafts coming into Singapore for repairs. The
_databases can also include the history of the ships and aircrafts and such
'databases can be soid to mterested party such as used-vessel and

used aircraft buyers.

66 NEW !N'DUS'TR!ES_

6.6.1 . inthe auto industry, there is a market for IT components such as
~ built-in radar equipment which alerts drivers of danger on the roads and
radio—dials which inform moving cars to respond to call signals. Qur auto
industry which specialises in the manufacture of the electronic components
for cars can_develop some of the new products in the industry.

6.6.2 In the electronics industry, optlcal dlsk is becoming important and
there is potent:al to build up a strong optics industry. In laser optics
Singapore can invest to develop applications for lasers in the whole disk
system. There are local engineers who have the knowledge and expertise to
desigh Winchester drives. With their know'edge of the core technology, the
local engineers can participate with the MNCs to develop

Wirnchester disk drives of 30 milliseconds at the higher end products and 70
— 80 milliseconds at the lower end products.

6.7 iMPO_RTANCE OF NETWORKING

6.7.1 © - Networking, in short, is the backbone for revitalising our existing
industries and through the opportunities offered by the new lechnology, new
businesses can be spawned in the form of information providers selling their
knowiedge packaged in databases for retrieval over the network. There are
endless opportunities to create new services using IT ranging from IT
applications in the service sector to the manufacturing sector.
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6.7.2° - To round up the amportance of nelworkmg for competitive adge,
Slngapore should have a business intetligence network for our local
companies.. This nietwork can be linked to Singapore: trade offioes overseas,
‘the headquarters of EDB and TDB-and international market research - :
‘organisations to source information for business decisions and planning: It i is
also possible to link this business intelligence network to the public research. 7
'orgamsatlons for information on technoiogy trends and prototype products
which can be’ commermalized by. the private sector.

6.8_ _ THE NEED FOR AN IT ORIENTED ECONOMFC
' STRATEGY ' : :

The opportumtaes offered by lT are tremendous both, in terms of
‘providing our economy with a new strategic thrust as well‘as the impact on
our quahty of life. Qur mcreasmgly educated workforce ‘with strong emphasis
on technology, our strategic location, our belief in human resource
management guided by pragmatic and far-snghted government !eadership
are-all necessary. ‘critical success factors for explomng IT for economic and
social gains. To fully capitalise on the opportunities available, we need to
formulate an IT oriented economlc strategy A highly focussed and
-mtegrated IT strategy will be an indisperisable component of our new
economic strategy for the 1980s and beyond



'CHAPTER VIl AN INTEGRATED IT STRATEGY
- FOR SINGAPORE

' WE NEED AN INTEGRATED T STRATEGY TO CONSTITUTE AN AGENDA
: -FGR ACTION TO UNITE THE EFFORTS OF VARIOUS ORGANISATIONS
S0 AS TO REALISE THE FULL ECONOMIC AND SOCIAL POTENTIAL OF
' TN SUPPORT OF THE NEXT PHASE OF OUR NATION BUILDING

74 WHY AN |NTEG‘RATED IT.STRATEGY?

711 ; iT is vital to our economy It is very clear now that the main
chai!enge confronting us over the next few years is to revitalise the economy
to regain our international competitiveness.

712 !T can help us to achteve this quantum leap in productivity.
Through IT, an improvement of many orders of magnitude in efficiency and
effectiveness is possible 1 — :

a} ws canautomate clerical routines and operational procedures
‘to achieve a new level of work performance;

by IT can help us to improife'our present working method or
even introduce new ways of doing things;

c) by integrating the power of computers and telecommunica-
tions, new information handling approaches have opened up
many new. possibilities in businesses;

'd) . business transactions need not be restricted to the confines of
the location of the business; and

e} !T will offer us new ways of domg marketmg and retail.

74.3 . . . Faced with pressure from mternatlonal economic forces, all our
ecohomnc sectors have to examine how they can use IT as a productivity tool
to enhance their competitive edge. Those who are not able to respond to the
‘demand of this wave of technological change will be left to perish in
economic backwaters. The ones who will succeed are those whe can ride
with the wave of technology, spot new opportunities and reposition
themselves 10 capitalise on the new challenges. .

- 714 if we want to maintain and enhance our standard of living, we
" must be able to achieve major breakthroughs in productivity improvement.
The potential présented by IT is tremendous both as a productivity tool as
well as a new way to make a living.

7.1.5 ‘As we move into the infor_métion age, IT will permeate our
working lives, homes and society at large. It is no longer a question of-

. whethar we should or should not exploit IT. The real issue is, can we afford
not to?
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716 - i we want to regain our competmve edge, IT is an inescapabte
economlc imperative. Likewlss, if we want to survive in the mformatlon age
we  better learn how to make 4 hvang out of T, There is nd way that we-

can avoid this economic transformation The sgoner we can reorlemate our
hmkmg to cope with' the challanges of IT, the better :t |s for ¢ evary one of us.

7. 1 7 IT is 50 pervasive that it cuts Across the boundarles of many

' diSCIphneS and extends beyond, the domains of many dlfferem agencies -
which have responsnbthtles to develop different aspects of it. We need to
have a consolidated approach to deal w;th IT if we want it to deve!op into a
- NBW economic bloodhne ' : : -

7.1, 8 Over the past few years, our nattonal computerlsatlon effort o
“gverseen by the CNC and with the executive support pm\rlded By the NCB,
has created the :nfrastructure and condmons necessary. for us to.take
advantage of computer technology. ' We have made progress ‘Many
organisations have responded positively to the .government's call for
computensatron ‘This spontaneous response without proper focussmg will
. dissipate our. energy A fundamentaily dlfferent approach i5 NOW reqmred for
us to focus our. eﬁorts ~ :

7.1.9. " iTis too criticai to our future economic well being for its
development 1o be left at the existing fragmented approach of dlfferent _
agencies tacktmg dnfferent aspects without any specific attempt to mtegrate
the efforts of atl to.achieve synergy.:

7.‘3.10 + dtis impera'tive that we must introduce a new consolidated
strategy to develop IT so as to achieve its full spectrum of potentialities.

7.1.11 . We must transform our national computerisation effort intoa
new national IT drive based on a co-ordinated approach by drawing upon the
strengths of various orgamsatlons to enable us to achieve our IT vision of the
future. : -

7142 Such an-integrated IT. strategy will provide all organisations in
Singapore a clear view of the future so that their efforts and energies can be
channelled accordmgty 10 explont IT fully in-our next phase of economic and
social development as well as to enabie us to make a Iwmg out of IT.

7.2 A CONSOL!DATED IT STRATEGY

. To make IT a vital force of our economy, we shai[ need to shape
its development, It is crucial for s to develop a framework with which to
focus our attention on dlrectlng IT-to realise its full potential in our economic
and social development.: Such a blueprmt will constitute the basis for a new
-national IT drive and will serve as a- hlghiy focussed ‘agenda for action to
guide our energy.in achlevmg ourT vision of the future. This calls for a
fundamental rethink’ of our fational computeﬂsahon effort name\y

a) Areas that we have not yet addressed must now be properiy

examined and be converted mto specmc action programmes;
and
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b)  ForITto permeate throughout our economy and society and
- to play its role as the new ecanoric bloodiine and a new
avenue-for making a living, we need a well co~ordinated set
of actions to-unite the efforts of organisations within the
. pubhc and prwate sectors.

7.3 7 MAIN BU!LDINC‘ BLOCKS OF lT STRATEGY

We propose that our mtegrated natlona! T strategy shall
comipriseé sever main building blocks, each with a strategic thrust, to serve as
the overall impetus fof our-national IT.movement. These seven building
- blocks embrace the full spectrumof IT activities in Singapore and will
-prowde a definitive direction to guide the development of (T capability in
Smgapore thus enabling. us to ‘achieve our objective of exploiting iT for
economic gain as well as'to allow us to make a good livelihood from it.
Together they will propel Singapore ahead to fealise our IT vision and to
: contribute towards our-economic and social development These seven

- building. blocks are iHustrated below.

7.3. 1 '7 Strataglc Butldmg Block No 1 lT Manpower

' GUR KEY ASSET AND THE MAIN- DETERMINANT OF OUR-

- -OVERALL.IT-CAPABILITY. THEY ARE THE HIGHLY SKILLED

: CHAMPIONS WHO ARE EXPERTS IN.EXPLOITING IT TO ENABLE
OUR ENTERPR!SES TO GA!N THEIR COMPET&TIVE EDGE

7. 3 1 1 To harness the qul power of IT we need profess&onals who are

fully equipped to deal with technological changes and capable of helping

. ‘organisations to exploit.iT for maximum productivity contribution and

' competitive advantage. We must produce 1T professionals who are well
trained in techmcai and appllcatlon aspects of IT

1.3, 1 2 : U__p to AOW, our computer—tra_lmng institutions are strongly biased
towards- producing professionals with orientation in commercial data
processing. We need to reorientate our curricutum so that our future iT
professionals will be well versed in both hardware and software aspects of IT
as well as data communication. Engineering students should be exposed to
. an:adequate level of IT in their programmes. Existing computer professionals
will also: need to be continuously upgraded to deal with new technologies.
We must have, in our IT. professionals, the full spectrum of skills needed for
systems development both in terms of technical and application knowhow.
There must be those who understand the management of technelogy and
the entrepreneunal aspect of IT

7.3.1. 3 To propel Smgapore ahead into the mformatlon age, the training
© institutions have a-most crucial role to play. What we need is to refocus our

- manpower development effort and to re-examine the guantity and quality of

- IT manpower that these institutions are producing. IT manpower is our key to
. successful exploitation of IT. No effort should be spared to ensure that our 1T
manpower will be of the highest level of competence.
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_ 7.3;2 L Strategm Bulldmg B!ock No 2 T Cuiture' R

WE MUST MOUNT A TOTAL APPROACH TO PROMOTE A SUPPORTWE
CULTURE TO PREPARE OUR CITIZENS FOR THEIR ROLE IN THE '
EMERGING INFORMATION ECONOMY R

7.3 2 1 Our ebmty to explmt T for ecoriomic advantage end to improve
ouy quahty of life'ls greatlv dependent on t_he mental dlsposmon of our
crt:zens towerds change and technology : :

7 3 2.2, What is needed is a very pos:twe atmude towards !T fully
apprecratlve of its potennels and the’ adjustments that will have to be brought
about with its extensive use: Our IT vision will not be achievable if we do not
brmg about the necessary atutudmal change among our: cmzens

7.3.2, 3 We need o mount a comprehenswe i culture progremme to
achieve the required level of IT literacy throughout our. soc:ety starting from
school children and to embrace all walks of life to prepare gach and every |
one for the mformetlon age.’ : '

' 7 3.24 T We have to move away from the misconception that IT hteracy is
about programming. We. should make the citizens feel comfortable working

‘with epphcatron packages in front of workstations to the same.degree of ease
as operatmg a hi-fi-set. It is therefore important to start 1T hteracy atan early
age by mcorporatmg [T exposure topics into the curnculum as early as
posmbte : :

7.3.25 For users ‘at various levels i in the orgamsat:ons, epproprlate user
education programmes covering the application aspects and needs identifi-
cation part of T exploitation should be introduced, In the tertiary institutions, -
_atl students, wrespect;ve of their drsmplmes shouid be given the necessary
literacy programmes to enable them to use application packages 4s their
learning tools .as well as for personal suppor{ purposes such as word
processmg

7 3 2 6. Our promotion of T euiture must be total to prepare the country
for moving into the information age. We should now adopt a planined -

- approach to bring about a new level of awareness among the public through
appropriate mass media activities in order to achieve the desired change in
atmude to support our-entry mto the information era.

7.3_.3 Strategac Building Block No 3: ln!ormatlon.
COmmumcatmn Infraetructure :

THE BACKBONE OF OUR INFORMATION AGE WHICH W!LL BR!NG :
ABOUT MANY NEW INFORMATION BASED BUSINESSES AND OPENING UP
NEW OPPORTUNITIES FOR ENTREPRENEURS, WE MUST AlM T0
CONTINUE TO HAVE THE BEST TELECOMMUNICATION FACILITIES IN THE

WORLD TO MAINTAIN A D!FFERENT?AL ADVANTAGE IN THE INFORMATION
AGE

7.3.3.1 As the backbone or highway: of the information age, telecom-
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. mu_ni_éations or information communication infrastructure is the enabling
facitity which interconnects people and machines through voice, text data
and image... o o :

7.3.3.2. - Singapore today is an acknowledged leader in using telecom-
munication technology and has one of the most sophisticated telecommuni-
cation facilities in the world. Telecoms should continue to invest heavily in
advanced facilities and make its rates competitive internationally to provide
businesses the necessary edge to survive and compete in the world.

7.3.3.3 . New telecornmunication facilities such as telemetry, Integrated
Services Digital Network (ISDNJ), teleview, office automation, mobile
communication and valus added network services which will be introduced
progressively over the next 10 years will provide businesses and organisa-

- tions the new enabling facilities to introduce innovative services for
competitive advantage and new level of performance.

7.3.3.4 With the massive investment planned by Telecoms over the next
- five years, we can be assured of excellent information communication
- facilities to enable Singapore to exploit IT. IT professionals must be
thoroughly trained to exploit such facilities. Telecoms can play more than an
infrastructure creation role. it should spearhead many new information
-services by collaborating with private sector companies and be a leader in
the use of iT. "~ = '

7.3.4 Strategic Building Bioc_k Mo 4 : IT Application

TO REVITALISE OUR ECONOMY, ALL ECONOMIC SECTORS MUST
TRY TO FURTHER EXPLOIT.IT. FOR THE MANY NEW USERS

WHO ARE NOT YET INITIATED INTO IT APPLICATION,

NEW FORMS OF HANDHOLDING ASSISTANCE MUST BE PROVIDED
TO OVERCOME THEIR TECHNOLOGICAL PHOBIA

7.3.41 - Over the next few years, to give the economy the productivity
- boost that:it needs to regain international competitiveness again, all
economic sectors should take advantage of the current slack in the economy
to streamiine operations,; chart a new course to re—establish business
viability and exploit IT as far as possible for strategic advantage.

7.3.4.2 ‘New businesses that will emerge particularly in the service,
sector are likely to be heavily dependent on knowledge workers. The high
value added brain services with their dependence on expensive and high
powered “gold coliar” workers should be provided with appropriate 1T tools
such as engineering workstations to augment their capability.

7.3.43 The public sector should continue to take the lead in the use of IT.
Over the past four years, the Civil Service Computerisation Programme

.{CSCP)} has established a firmn expertise base within the Civil Service in
computer applications.
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7.3.44 A lorg’ range plan is now being conceaved to define the d:rection

foi the next stage ‘of CSCP. The objective isto make the pubilc sector _
' responswe and efficient and to provnde a new standard of pubhc sefvice with
-a strong, public orientation covering both busmess and the ‘géneral public

- and- to support the prwate sector as the key engine of growth

S 73 4. 5 In the next stage of CSCP |mplementatlon, speciflc opportunities -
_will be ldentrfled to allow the erate sector, partlculariy the local software
companies, 1o’ partrcrpate in the development of applicetlon systems, The
capablhty S0 devetoped can ultlmately be exported usmg the prlvate sector
-as the vehacle ' : : :

? 3. 4 & By encouragmg the publac SECtor-to adopt a iess in- house

' onentatron more software business can be’ generated for the prwete sector
to establish their strength and’ capabtllty The computer services 1ndustry,
however, should set its sight at attaining international market capability
through addressmg the. Iarger needs of the private sector market

7 3.4.7: The most excmng opportumty for exptmtmg ll wuil emerge in the
private sector; The chal!enge isto get every economic sector. to actively
pursue ‘@ strategy of IT eXpIoﬂetnon through hendho!dmg provnded by
competent computer services companies and with incentives provided by
the government “The: economy will: ‘emerge stronger and fitter. through this-
active phase of:IT explortetlon and a competent T mdustry will evolve with
-acknowledged capablltty in applytng IT to the manufacturmg, service,
transportatlon and all other sectors

7.3.5_' Strateglc Bmidmg Blook No 5 1T Industry

A STRQNG tT iNDUSTRY W!LL BE THE MAIN DRWING :
'FORCE TO PUSH THE ECONOMY TOWARDS A HIGHER LEVEL _
- OF PERFORMANCE. MAXIMUM ENCOURAGEMENT MUST THUS

BE GIVEN TO PROMOTE THE DEVELOPMENT OF A POWERFUL -

IT INDUSTRY :

$7.3.51 Central 10 the tT strategy is the need to have g wable broadly

- based and thoroughiy competent IT: mdustry The IT industry has three -
constituent industries, nametly, the computer services industry, the computer '
hardware manufacturmg mdustry and the telecommunication services
mdustry

7352 OurIT: :ndustry development strategy should alm at attaining a
rlght balance of indigeneotss and external expertlse The multi-national
‘companies will continue to be the main agent for the transfer of technology.
it is important, howeéver, to- develop our own expertise in Interpreting and
* processing various information technologles to'lead to their successful

: expiortatron in our economy ' ' : :

"~ 7.3.5. 3 The m:croelectronlc mdustry wath its great dependence on
_multi-national cormpanies is unlrkely to deviate from its. previous develop-
ment pattern. Qur strength in being able to respond to technologtce!
movements fast will remain a key factor lnﬂuencmg investors’ dectsron to
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iocata thelr manufacturmg plants here. With the growing integration of
design and manufacturing through computer mtegrated manufacturing
{CIM), shorter product life cycle and increasing automation, hardware _
manufacturers will likely limit their manufacturmg operation at home uniess
there is a specific: requirement to locate the plants near where the markets
are as dictated by an increasing trend in protectionism worldwide. Our
manufactunng part of the IT industry will have to’ move up market to

- concentrate on the.design and high value-added aspect and maintain our

capability to respond quickly to. technoiog:cai changes S0 as to continue to
- atiract overseas investment,

g _? 3 5 d : Our telecommumcatlon services mdustry, the deveiopment of
which is:fully entrusted to Telecoms, plays a strategic role in determining the
competitivengss of the other two related industries. It is important 1o ensure

_that our telecommumcat:on nolicies and development will continue to
support the development of the entire IT industry,

7 3. 55 .. . Asfor the computer serwces mdustrv, itis stifl i in |ts infancy. New
o _mcentwe schemes specifically tailored to its needs are now required to

provide it the push. The ability of the mdustry to grow as envisaged by the

Computer Services industry Workmg Group is dependent on the-degree of
_sugcess achieved by the various economic sectors in exploiting IT which will
_ genorate demand for IT products and services. prowded by the industry. Only
_ through a carefully planned handholdmg strategy with clear cut

demonstrated results will organisations be willing to invest and further
investin IT. The ablhty of the industry to meet this challenge will influence its
fate and the eventual attainment of the export orientation objective,

7356 - The recommendatlons of the Computer Serwces Industry
Workmg Group to exploit domain expertise, to open up test beds within the
public sector to allow the computer services industry to participate in system

.. development, the free flow of resources between the public and private
sector, strategic alliance with international Jeaders and the emphasis on
niche marketing and strong marketing capability are ali important aspects of
deveiopmg this industry. .

7.3.5.7 With lT being identified as the new economic bloodiing, the IT
industry has the mistcrucial role to play to support the economy in its quest
for higher productivity and new competitiveness and to evolve into a sectoral
- industry-by ltse!f

7.3.6 Strateglc Bunidmg Block No 6 : Climate For Creativity
And Entrepreneurshlp

| A STIMULAT!NG ENVIRONMENT WHICH PROMOTES CREATIVITY
' AND ENTERPRISE WILL BE THE PREREQUISITE TO ENABLE
Us 10 TRANSFORM OURSELVES INTO AN INFORMATION ECONOMY

7.3.6.1 Another ossentiai buiiding block of our IT strategy is the need to

create a conducive climate for creativity as well as to promote
entrepreneurship. :
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7.362 To axplout |T |nnovatwely and suocessfully wnll requwe the

- establishiment of-a strong base of technical expertise. It s not. enough to
know how'to use and .manage IT. To be able to'stretch the limit of technology
as well as to ride the wave of technologlcal changes, we shall have to.
develop indigeneous capability in applied- research so thal we can benefit

: from advanced technologlcal apphcat:on LA

73 6 3 W;th NUS gwmg more emphams to R&D ow,‘the settlng up of a
: Research' Division within 185, the ploposed lnformauon Technology Institute
within NCB and the various R&D activities of: Telecoms will be | given its
impetus, These applied research efforts should be mutually reinforcing one
another with' each institute having its OWI’I thrust: They should also work
“hand in hand with the private sector to commerctallse the prototypes
developed or capability so. estabhshed The test beds: pro\nded by the public
“sector for'IT innavation can' lead to real commercial Opportunity. prowded
suitable mechanisms for private sector partlmpatlon are establlshed

7.3.6.4 To develop a climate supportwe of mnovat[on brlght T
professionals should be given strong encouragement through venture .. .
capital financing, incubator faciiities and an agreeable social climate. A viable .
IT mdustry will not emerge if talents within the publ:c sector are contented to

- remain‘behind. A daring spirit of enterprlse and.risk taklng based on strong
technologlcal knowhow and business ‘acumen can come: abotit only if the .-
environment allows it, Our sducation sys‘tem has its part o ptay 1o promote -
this new spirit requ:red for the information‘age. The reward mechanism and
the supportive culture must be conducive enough to en(:ourage capabte IT
'professsonals to take the plunge mto bus:ness : :

- 7385 A smtable framework for the protectlon of mtellectual propeﬂy is
also a key factor in promoting creativity. Effotts of potential software
'developers. should be protected Respect for inteliectual property has to be
cultivated from young. Only then will our Slngaporeans with talent feel
comfortable about channeilmg thelr energy in creatwe pursuits.

7.3.7 Strateglc Bualdmg Block Mo 7 Co»ordmatlon and
Coilaboratlon

~TO REALISE THE FULL POTENTlAL OF IT, WE NEED TO UNlTE THE
INDIVIDUAL EFFORTS OF VARIOUS ORGANISATIONS UNDER THE
LEADERSHIP OF A NEW NATIONAL COMMITTEE ON T WHICH WILL

 EVOLVE FROM THE PRESENT COMMITTEE ON

NATIONAL COMPUTERISATIGN

7. 3 7.3 The pervasweness of lT and the mter-relatlonshlp of the .

: consl:tuent industries-of the IT |ndustry plus the strategic nnportance of iT to
our- economlc ‘and soc1al well bemg suggests that IT development will have
" to be well co-ordinated. The IT strategy presented in this report will not be
complete if the co- ordmatlon aspect is rmssmg

7 3.7.2 The CNC has been responmble for prowdlng the lmpetus to our
national computerisation effort with_ the NCB serving as the executive arm.
With the new dimension provided by the integrated perspect:ve of IT, a new
framework of co- ordlnatlon shouid be established now.
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7323 The newly" reconsituted CNC chaired by Minister of State for
Trade & Industry and Defence with representation from NCB, EDB, Telecoms,
NUS, Science Council, Ministry of Finance and Ministry of Trade & Industry is
the ideal mechamsm to provide the overall policy guidance for IT
development, The national IT strategy contained in this report can serve as
' the new blueprmt for actlon for various agenmes Under the guidance of CNC.

' 7.37.4 The NCB EDB and Telecoms which are mvolved in developing

ditferent. aspects of the IT Jindustry can use the 1T strategy articulated as the
" basis for collaboratlon Cooperat:on at both the board and executive levels
‘are crucial in ensuring consistency in action to achieve maximum result in
realising our IT vision: The National IT Plan study effortis a good start in
gettinig all relevant agencies to work towards a common goal. The excellent
' momentum achleved rmust be aliowed to continue,

7.3.7. 5. The CNC should therefore be the pohcy settmg body for our IT
movement and should be appropnate!y renamed National Committee on IT.
Each ageficy embraced by this movement will have its own role to play and
its own mission and objectives. The operating philosophy should be to
reinforce one another and to seek the participation of other agencies
whenever required to move Singapore ahead into the information age. The
NGB serving as the executive secretariat of the CNC should therefore seek to
realise the collaborative philosophy encapsulated in this IT strategy through
appropriate coordinating effort urider the direction of CNC,
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CHAPTER VIl RECOMMENDAT‘ONS- |

84 . The seven bunldlng blocke ldentlfled in Chapter 7 chart the course'
for Singapore to realign its natlonal otitlook in striving for economic and
social development These 7 bmldmg blocks form the foundation for
examining.the IT industry in a coherent way.: They also serve as'the
framework for lormulatmg policies and strategtes in the explmtatlon of (Tto
improve Singapore’s economic. efflmency and to tap new busmess ‘opportu-
-nities. : : :

8.2 ' We recommend pollcaes and stra egles to redress the problem o
areas under each of the building blocks Our recommendatlons are not final
and the reconstituted Working. Committee in the second phase study will
have to !ook in greater- detalls into the followmg

821 iT MANPOWER

_ Formulate an T manpower master plan addressmg the major
themes including the foilowmg

o al - the requ:red number of IT profess:onals in the labour market
. over the next ten years, ’ :

b} - the role of the computer trammg mstl*utlons such as lSS
' DISCS, JSIST and CCS in turning out new 1T profess:onale
who have strong techmcal and busmess knowledge

¢} the ro!e of the engmeersng tram:ng mstltutlons such as NUS,
Polytechnlcs NTI in producing new IT- oriented engineers
who are capable of designing software for ICs, telecommuni-
cations and networking; :

d) the retraining of existing computer professionals.
822  ITCULTURE
Adopt a total approach'throt}gh a c'omprehe'ns'ive programme to
' promote a supportive IT culture and to prepare the people for an information
economy. Thls approach shou!d take into account the following :—
a) overcommg technology phobia of people;
bl creating awareness of lT appllcations in socnety e. g. the role
-of demonstration centres 10 prowde hands-on expenence for
the public;
c) :dentlfy:ng target groups in the population to match thelr

responsiveness towards IT and the types of IT. literacy they
require, for example, the use of iTas a teachlng tool in school.
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8.23 INFORMATiON COMMUNICATION INFRASTRUCTURE

Telecoms as the central provider and regulatory body for
_ mformatron commumcat[on services to -

mtrodu‘ce new infdrmation communication services to

a)
enhance the quality of life of the people of Singapore;

‘b) continue develomng the necessary enformauon communica-
tion infrastructure to support the IT industry development;

¢) actas a catalst to exploit information communication

- infrastructure to help the private sector improve its
competttweness

d)’ co-opera:e' with the private sector so that the economy as a
whole can acquire indigenous capability.

8.24 [T APPLICATIONS

The public sector as a major user of IT to :—

al

b}

¢}

continue taking the lead in IT applications by serving as a
model {o the private sector in exploiting T as a productivity
tool;

provide incentives to the private sector to invest in IT
- e.g. incentives for organisations to use their sites as a test bed

and incentives for small businesses to procure professional IT
assistance;

co-oparate with the computer services industry to get every
" econormic sector to pursue a strategy of 1T exploitation

e.g. setting up of demonstration centres showing office of the
future, home of the future, factory of the future to allow
prospective users to view, understand and experience the
impact of such applications.

8.2.5 IT INDUSTRY

Formulate a consolidated strategy for the computer services
industry, the computer manufacturing industry and the telecommunication
sarvices industry to:-

a)

b}

develop the IT industry as an integrated industry, for
example, additional tools for promoting the computer
services industry;

identify and exploit market and technology niches not only in

Singapore but also in other countries, for example, the public
sector open up its test beds for private sector participation.
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82.6 - CLIMATE FOR CREATIVITY AND ENTREPRENEURSHIP

Formulate a national R&D strategy addressing the following :~

a)

b

c)

development of indigenous capability in applied research =
&.g. strategic alliance betwgen the umverstty and the private
sector; -

fostermg mnevatmn for IT apphcations e. g the public sector
as a test bed for appilcatlon of new technologaes, .
commercialization of 1deas onthe development of IT products
and services e.g. the private sector to commercialise -

~ prototype products from publlc research Ieboratones

827 co-onmmm:om-emn cmmeonmiem .

Estabhsh a Natlonal Commlttee on T evoivmg ‘from the present
Committeé on National Computensataon to serve as the mechanism for -
co-ordinating the major organisations responssble for the various aspects of
IT to achieve a national IT approach. The Natlondl Cornmmee oniT to set the .
direction in the foliowmg areas - :

a)

b}

c)

formulate and review periodically long range IT policies and
strategies to support the economic and social development of
Szngapore,

review and endorse tT action plans and programmes as

recommended in the National 1T Plan;

_provnde top ievel gu:dance and impetus to the publlc and

private sector in the implementation of their respectwe action

- plans and recommendatlons
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CHAPTER IX'

FOLLOW UP ACTION-_

9.1 Tlus interim repori marks the end of the first phase study of the

kaatlonai IT Plan. We have drawn attention to the importance of IT in shaping
thé economic and social development of Singapore and have identified

seven buudmg blocks for the development of the IT industry.

82 " {Tisa wrder concept than computensatton and it involves several

agencies which have come together to purste a common aim of developing
an integrated |T industry through co-ordination and collaboration of their

hitherlo separate spheres of functions. It should be noted that the
“get-together of individuals from NCB, EDB, Telecoms and ISS to form a
Working Committee bears testimony that separate organisations ¢an share

their resources and work as a team to realise a common vision for the

‘country.

9.3 “The interim report will serve as a basis for the CNC to adopt a new
tocus f0r national computerisation and a new biueprint to bring about
effective co-ordination and collaboration among NCB, EDB, Telecoms, 1SS
and other public organisations to achieve synergy in developmg the IT
mdustry and to move Singapore successfuliy into the mformatlon age.

9 4 The second phase study of the National IT Plan will be followed
up by a Worklng Committee which will also include representatives from the

. private sector as well as other public organisations not represented in the

originat Working Committee. Special task forces can also be set up to explore
in depth topics uncovered by the Working Committee. Arising from the first

‘phase study, the enlarged Warking Committee will have to address specific

issues of how 1T can be effectively applied in each of the economic sectors
and to implement the recommendations contained in the interim report by
setting specific targets, resources and timing to exploit IT to the best

advantage of Slngapore
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