Productivity

Bl A% o0 o ek \ . s o a8
: wees v i - -y a Wil aVYVY . . . o a ® :
= A e T e et e IS e e D i
:

Focus : e-Age

Productivity Paradigms for the e-Age

Productivity in the e-Age

Reinventing the Organisation for the e-Age

Knowledge Management & Intellectual Capital

Wireless Local Area Networks

Internet Service Provider Industry

Strategic Issues in Supply Chain Management

Quality Function Deployment

Business-Social Partnership




Guidelines for Contributors

Scope and Coverage

PRODUCTIVITY is the principal journal of the National Productivity
Council of India. The Journal aims at disseminating information
on concepts of and data on productivity and its growth in India
and elsewhere. It also aims at disseminating knowledge on
techniques and methods of productivity improvement through
effective management of all types of resources. Thus, contribu-
tions from a large spectrum of disciplines are accepted for
publication. Only those manuscripts that present the results of
original research and analysis are acceptable to the Journal. The
managerial/policy implications of the study should be highlighted
separately towards the end of the paper.

Format of Manuscripts

Contributions should be of about 5,000 words length. Tables,
illustrations, charts, figures, exhibits etc. should be serially num-
bered and typed in separate pages and should not be mixed
with the main text. The text should be addressed to the Editor,
PRODUCTIVITY, National Productivity Council, Utpadakta Bhawan,
Lodi Road, New Delhi-110 003.

About the References

Only those references which are actually utilised in the text
should be included in the reference list. In the text, references
should be cited with the surname of the author(s) alongwith the
year of publication and the page number, all in brackets. If
there are more than one reference by the same author during
any year, the year may be subscripted with ‘a’ or ‘b’. For
instance, reference may be given at the end of the sentence as:
(Szendrovits, 1988a, p. 337). Sources of data need to be given
below each table unless otherwise mentioned in the text. Ref-
erence list should be alphabetically arranged. Each reference
should carry the surname of the author, followed by other
names, the title of the paper in quotes, the name of the journal
underlined, volume and issue numbers and the year of publica-
tion. In the event of a book, the title should be followed by the
publisher's name and year of publication. In the event of
a report from an organisation, the name of the organisation may
be cited in the place of the author.

Accompanying Material
The manuscripts should be accompanied by:
1. An abstract of the paper not exceeding 100 words.

2. A declaration that the paper is original and has not been
submitted elsewhere for publication.

3. A note about the author(s) not exceeding 50 words.




Productivity

A QUARTERLY JOURNAL OF THE NATIONAL PRODUCTIVITY COUNCIL

Vol. 41 e January-March 2001 « No. 4

I

CBS PUBLISHERS & DISTRIBUTORS
New Delhi,India

Ol1
7]




Copyright © 2001 National Productivity Council
CBS PUBLISHERS AND DISTRIBUTORS

NEW DELHI :  4819/11, Prahlad Street, 24 Ansari Road
Daryaganj, New Delhi-110 002

BANGALORE : Mr. N. Radhakrishna, No. 21, Ashirwad
5th Cross Byatarayanapura, Mysore Road
Bangalore-560 026

This book or any part thereof may not be
reproduced in any form without the
written permission of the publisher.

ISSN 0032-9924

Published on behalf of the National Productivity Council by S.K. Jain for
CBS Publishers and Distributors, 4819/11, Prahlad Street, 24 Ansari Road,
Daryaganj, New Delhi 110 002. Typeset by Pagitek Graphics, 7F West Guru
Angad Nagar, Laxmi Nagar, Delhi and printed at Daksha Printing Pvt. Ltd.,
7/11 Ansari Road, Daryaganj, New Delhi-110 002.

Printed in India.
Production Director: Vinod Jain



Contents

Productivity Paradigms for the e-Age
—N. Vittal

Productivity in the e-Age —The American Experience
—Robert McGuckin

Strategic Thinking for the Era of Knowledge Economy
—Casper Shih

Reinventing the Organisation for the e-Age
—Yoshihide Ishiyama

Dynamics of Knowledge Management & Intellectual Capital
—PN. Rastogi

Wireless Local Area Networks on the Horizon
—Hemant Kumar Sabat

The Emergent E-Citizen: Information Handling in a
Democratic Government
—V.S.R. Krishnaiah

Internet Service Provider Industry —A Survey
—M.P. Gupta & Arun Kumar

E-Governance
—Parminder S. Miglani

Next Generation Web & Microsoft.NET Strategy
—Punya Palit

Strategic Issues in Supply Chain Management
—An Indian Perspective
—Vidhu Shekhar Jha

Quality Function Deployment (QFD) in Technical Setting
—S.S. Mahapatra

531

542

549

553

559

568

580

584

596

603

609

614




Business-Social Partnership 621
—Sunita Singh-Sengupta

Corporate Performance During 1990s 631
—P Rameshan
Economic Valuation of Environmental & Natural Resources 642

—TR. Shanmugam & D. Suresh Kumar

Energy Use & Projection for Rural Households in Tamil Nadu 652

—K. Uma, J. John Gunasekar, P Subramanian &
A. Sampath Rajan

Developments in the Practice of Maintenance Management 663
—Bikash Bhadury

Production & Marketing of Basmati Rice in Punjab: A Study 670
—PS. Rangi & M.S. Sidhu

Rice Production Scenario in Assam —Problems & Prospects 676
—Nilotpal Borthakur

Book Reviews 683

News & Notes 699




Focus

Productivity Paradigms for the e-Age

N. Vittal

In the emerging e-age, the powers of Information Tech-
nology can be successfully harnessed to provide a new
paradigm shift to governance. The article details a com-
prehensive plan to root out corruption and augment
productivity in all spheres of government by the
use of I.T.

N. Vittal is Central Vigilance Commissioner. Central Vigilance Com-
mission, Satarkata Bhawan, Block-A, INA, New Delhi-110 023. Paper
presented at the International Conference on Productivity in e-Age,
New Delhi, November 22-24, 2000.

Productivity, at a very elementary level can be
defined as output by input. But mere increase in output
is of no value unless the output also has a bearing on
the objectives of the organisation or the environment
under which the transaction takes place. If a produc-
tivity expert looking at an orchestra questions why there
should be a large number of players playing the same
instrument when one can make do with lesser number,
the essence behind the culture of orchestra is lost.
While considering the functioning and productivity of
government and its organisations in the context of the
electronic age, it is essential to focus on the fact that
productivity in government ultimately is about conduct-
ing the basic function of govemance. Along with the
current policies of economic liberalization with em-
phasis on globalisation and privatization, Government
will have to perform the functions of maintenance of law
and order; education; public health; and providing at
least basic infrastructure for economic development.
What should be the new productivity paradigms and
strategies in the e-age?

Mere increase in output is of no value
unless it has a bearing on the objec-
tives of the organisation.

Scope of IT for Governance

Government handles a mass of information. It has
to be fair to all the citizens and therefore precedents are
important, requiring retrieval of data. It is in order to
maintain fairness that government has to operate under
a huge set of rules, regulations, procedures and sys-
tems which go by the derisive name of red tape. The red
tape has been designed to ensure fairness but the path
to hell is paved with good intentions and red tape ul-
timately results in corruption. Corruption is anti poor
and anti national. There cannot be any productivity in
governance if corruption flourishes. Governments today
function mainly by using paper. This is definitely time
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consuming. There is also drudgery and boredom, which
may be the cause of delay about which everybody com-
plains. It is this delay which is at the root of corruption.
Secondly, another cause of corruption in government is
lack of transparency or the prevailing culture of secrecy.
Access to information if made easier and wider by IT will
reduce corruption.

Finally, government must be able to get the best out
of the human capital it has. The broad goal of govern-
ment functioning in the 21st century should be to be
SMART —simple, moral, accountable, responsive and
transparent. This would not only be simple but also
highly productive. IT in a machine or weapon, makes
them smart machines/smart weapons. In the e-age IT
can be used to produce smart government in all senses.
Specific areas to focus while designing strategies for
achieving a smart government are:

¢ Eliminating corruption

e Improving transparency in services to the
citizen

e Improving productivity in human capital used
by government

e Improving productivity specifically in the sub-
sectors of—law and order, education, public
health and infrastructure.

India is a corrupt country being ranked 67 out of 90
in the Corruption Perception Index of Transparency In-
ternational, an NGO based in Berlin. Every day the In-
dian citizen encounters cases of corruption in practically
every walk of life. In fact, in Tamil Nadu, bribe has be-
come so common that it is called “mamool” which
means routine.

In the midst of this bleak scenario, an issue to
rejoice about is the fact that India is able to do well in
Information Technology (IT). Information technology (IT)
which is the synthesis of computers and communication
and government are made for each other. IT helps to
process vast amount of data very fast. IT also has the
characteristic of making services cheaper because of
the operation of Moore’s Law'. Another important
aspect of IT is that retrieval of processed data is also
very fast. Dotcom companies had caught the imagina-
tion of people in the recent past not only for job oppor-
tunities but also as opportunities for creating wealth.
Investors had flocked to dotcom companies. The hype
for dotcom companies has undergone a correction now,

1. Moore's law says that the number crunching capacity of the
computer doubles every eighteen months and the cost comes
down by half.

especially after the action contemplated against
Microsoft by the US Justice Department and its impact
on Nasdaq as well as on our own stock exchanges.
Nevertheless, it is a fact that IT represents the brighter
face of what has been called the new economy.

Corruption in India

Corruption, of course, is the familiar face of the old
economy which in India was also dominated for a long
time by the permit license raj. If we consider good
governance as a fundamental human right then it is ob-
vious that corruption-free service also should be a
human right—the fundamental right of every Indian to
have a corruption-free service. An appeal has been
made in this regard to Justice Venkatachalaiah, Chair-
man of the Constitutional Review Committee to make
corruption-free public service a fundamental right of the
Indian citizen.

Corruption, according to the World Bank, is the use
of public office for private profit. Corruption should be
fought because of three reasons. The first reason is that
corruption is anti-poor. 31 per cent of food grains and
36 per cent of sugar in the Public Distribution System
(PDS) find their way into black market. Secondly, cor-
ruption is anti economic development. According to
UNDP’s Human Development Report 1999 on South
Asia, if the corruption level in India can be brought down
to that of Scandinavian countries, GDP will go up by 1.5
per cent and foreign direct investment will go up by 12
per cent. Corruption is anti-national. 300 people died in
Bombay blast in 1993 because RDX could be smuggled
by bribing certain custom officials. It is obvious that we
have to fight corruption because it is anit-poor, anti-
economic development and above all anti-national. The
Hawala case brought out how corruption can be anti-
national because of the linkages between the vicious
cycle of corrupt politicians, bureaucrats, businessmen,
criminals and even the NGO. The criminalisation of
politics was highlighted by the Vohra Committee Report.

Corruption, is the use of public office
for private profit.

A small effort has been made, especially in the late
90s to make the Government departments realise that
they have to provide services. 60 departments of the
Government of India have come under Citizens' Charter.
The CVC has written to the departments to say that in
addition to the services mentioned in the Citizens’
Charter, the services will also be available corruption
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free. The CVC was forced to take this initiative because
otherwise it appeared that all these exercises would
result in institutionalised hypocrisy. The Committee may
consider adding a specific provision, by way of a new
article in the Chapter on Fundamental Rights to the ef-
fect that every citizen is entitled to corruption free ser-
vice from every organisation of the State which will
include not only the Government departments of the
Centre and the States but also public sector enterprises
and other organisations controlled by the Government.

The basic structure of our Constitution is that the
legislature enacts the law, the judiciary interprets it and
the bureaucracy or the executive implements it. The ex-
ecutive in our country has become corruption ridden
and it is necessary to make a provision in the constitu-
tion to see that the executive implements the law
without being corroded by corruption.

Role of IT in checking Corruption

Can corruption, the disease of the old economy, be
tackled by the technology of the new economy, namely
IT? Yes, IT can be used to check corruption; as Oscar
Wilde said “the thief is the artist and the policeman is
only a critic”. Corrupt people can use IT itself to indulge
in nefarious practices. Some years ago, an IT graduate
employed by the erstwhile DESU to look after the
electronic data processing for electricity bills used his
knowledge to ensure that the amount that has to be
rounded off went to his personal account and made a
profit anywhere between Rs. 3 to 7 crores. This was a
case where IT was used to open a new chapter in cor-
ruption and fraud.

As Alexis De Toeville said, the inevitable becomes
intolerable the moment it is perceived to be no more
inevitable. In our country corruption is taken to be an
inevitable fact of life. If our people realise that IT can be
used to check corruption, then corruption will be per-
ceived to be no more inevitable. Hopefully, then corrup-
tion will become intolerable for all citizens. Once public
awareness grows it should be possible to tackle the
issue of corruption in our country.

The two main factors in our system which encourage
corruption are lack of transparency or secrecy and delay.
Government operates under a cloud of secrecy. There is
generally a tendency not to share information. Shri C.K.
Daftary, a legal luminary once borrowed a book from the
Mumbai Municipal Corporation Library. He found that in
the last 20 years, only one person other than him had
borrowed that book. Shri Daftary was curious to know,
who was that kindred soul who had interest in the same
subject. When asked for the information, the clerk told
him to come the next week, because he had to ask his

Bada Badu. When he went after a week, he met the Bada
Babu who told him that the information about who bor-
rows books from the library was confidential and could
not be conveyed! If this is our general attitude, it is not
surprising that in our system bureaucrats use secrecy as
a weapon for wielding power. Ultimately information is
power. Knowledge is power, said Francis Bacon. During
the permit license raj, a whole lot of middlemen and liaison
men grew. One source of corruption is the prevailing
culture of secrecy in government departments.

Two main factors which encourage cor-
ruption are lack of transparency and
delay.

Freedom of Information Act is necessary to fight
corruption. Nevertheless, there is a criticism that when
Acts are passed by State Governments, there are so
many exceptions provided that the discretion is with the
bureaucrat to deny access to information. Fortunately,
so far as Government of India is concerned, the Central
Vigilance Commissioner today enjoys the power of su-
perintendence over the vigilance administration of
Government of India organisations. At least, so far as
issues relating to corruption are concerned, if facts are
brought to the notice of the CVC, it can give directive to
ensure that information which has a bearing on corrup-
tion should be made public.

The experience of the CVC in publishing the names
of the charged officers who are facing departmental ac-
tion for major penalty or prosecution in courts was high-
ly revealing and an experience in serendipity®. When the
news broke out that the CVC had published the names
of charged officers in the web site cvc.nic.in, the first
reaction was an overwhelming positive welcome by the
public at large—93 per cent of the people who were
polled by the Hindustan Times welcomed it. 70 per cent
of the persons who responded to the Pioneer poll said
that it is a good anti-corruption measure. Some persons
whose names are on the web site complained that they
had not even received the charge sheet which is a part
of the departmental inquiry. This immediately high-
lighted the fact that even delay in taking follow up action
is crucial. It is possible that a person who has been
involved in the departmental inquiry is innocent. In such
cases, if inquires are delayed, his career is ruined. On
the other hand, it is also possible that the person who is

2. Serendipity means the faculty of making happy and unex-
pected discoveries by accident. Horace Walpole coined this
word in 1754 after the fairy tale “The Three Princes of Serendip
(Sri Lanka)”.

Productivity e Vol. 41, No. 4, January-March, 2001

533




charge sheeted is really corrupt. If inquires are delayed,
to that extent he gets the benefit of doubt and can have
a smooth career. Delay in our system is a great benefac-
tor for the corrupt. Looking at this reaction, it was
decided by the CVC to update information published on
the web site and further computerise the information of
cases already available. The departmental inquires will
now be systematically pursued by issuing monthly
reminders to the disciplinary authorities so that delay in
inquiry cases can be brought down to the minimum.

There was another revealing experience from the
web site. The Economic times conducted a poll which
showed that 83 per cent of persons who responded felt
that publishing of names will have a deterrent effect.
Publishing of names does not amount to condemning
or defaming the persons concerned. Nevertheless, the
society at large cares to know the names of people who
are facing vigilance charge. The News Week, called it
e-shame. Persons who are facing departmental action in
vigilance matters should not be placed in sensitive
posts. By publishing the names on web site a situation
was created by which such persons could be weeded
out under public pressure. Publication of names on the
web site thus had a deterrent effect and was helpful in
checking corruption.

Corruption flourishes in our system due to the fol-
lowing factors:

e Scarcity of goods and services
e Lack of transparency
e Delay and red tape

e Legal cushions of safety which have been
created under the very healthy principle that a
person is innocent till proved guilty. Corrupt
people, therefore, take advantage of the legal
system so that they can use their ill-gotten
wealth to engage the best legal brains to quib-
ble all the way to the highest court of the land
and laugh all the way to the bank; and

e The spirit of tribalism or biradiri between the
corrupt. After all we talk about people being
thick as thieves, not thick as honest men.

IT can be used to tackle each of these factors and
thereby fight corruption. The first factor is scarcity of
goods and services. 31 per cent of food grains and 36
per cent of sugar in the Public Distribution System
(PDS) find their way into black market. Rs. 15000 crores
is the subsidy of GOI in PDS. How can IT help in bring-
ing down corruption in PDS? Everybody is aware of the
fact that essential commodities are subsidised and are
meant only for those below poverty line and who are

eligible to get a ration card. If we are able to com-
puterise the whole system, then it should be possible to
keep the information upto date and ensure that there is
no corruption in issue of ration cards.

In fact, the cause of corruption in the normal paper
oriented manual system in government is the enormous
delay in the system. Computers are characterized by
speed and their capacity to process masses of data.
Equally important is the fast information retrieval system
which computers provide. In an activity like issuing of
ration cards in PDS, IT is ideally suitable. The system can
also be made transparent by publicising the quantities
which individuals or shops or districts are entitled and
how much has actually been delivered. Once this infor-
mation is in the public domain through the web site of
the civil supplies department, it is possible for any member
of the public to check whether the quantity as alleged
has actually reached the particular shop and whether the
shop keeper is indulging in black marketing. We will be
able to use IT to check corruption in the PDS, only, if
firstly, we are able use IT fully for performing the activities
of the departments concerned and secondly the public
at large has access to the web site. In this context, the
initiative taken by people like Sam Pitroda for Cyber-
Dhabas or Community Internet Centres is a very welcome
measure. So we can visualise a situation where, every
activity of the Government which impinges on the public
can be in public domain with easy access to information
which can also be verified. Greater the transparency,
greater will be fairness of the system. After all when there
is a scarcity situation and corruption arises because of
this, a fair PDS or rationing system is the best method to
fight corruption. IT can play a very significant role in this
context.

Every activity of the Government which
impinges on the public can be in public
domain with easy access to information
which can also be verified.

The second cause of corruption is lack of
transparency. We have seen in the earlier example how
the very availability of information can make for better
control over corruption. If the government also passes
the Freedom of Information Act, people will have, as a
matter of right, the access to information. Even if they
do not have information as a matter of right, if there are
institutions like the CVC which can direct the concerned
department to make certain information public,
transparency can be brought into the system.

The third important cause of corruption is red tape
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rules and procedures. It is here that IT can play an im-
portant role. Rules themselves need to be simplified.
There is need for constant weeding out so that obsolete
rules do not come in the way. If all the rules are made
public, as for example the Andhra government has done
so far as the government orders are concerned, then it
is open for any interested citizen or concerned group or
organisations to make studies and see how rules can be
simplified. In fact many a time when rules are made,
bureaucrats may not be aware of the consequences to
the consumer. If information is in public domain, thanks
to IT, it is possible for suggestions to be made for
modifications and thus eliminate the scope for corrup-
tion. The experience of Andhra Pradesh Government in
its Registration Department has dramatically highlighted
the fact that entire operations involving transfer of
property and registration of property can be done within
the period of an hour or so. This speed itself has
brought about greater transparency and has significant-
ly eliminated the scope for corruption.

At this stage an important point that has to be taken
note of is the fact that Government organisations are
based on paper. The entire operations are manual. If from
operating on paper, we have to go to the use of IT, we
have to create the appropriate legal framework. For ex-
ample, GOI has to set up the Stock Holding Corporation
of India because the financial institutions of GOl interested
in shares found they had to tackle the paper demon.
Under the Companies Act only a share which is on paper
is recognised as a share. Only recently the government
has been able to modify and begin the concept of de-
materialisation or d-mat share. The government has al-
ready got an IT bill before the Parliament and once this
bill is introduced and appropriate amendments are made
in the various acts like the Companies Act., Evidence Act,
IP, Criminal Procedure Act and so on, manual system
delays can be eliminated by increasingly using IT.

IT in Banking

In the area of banking, IT can be of immense value
not only in improving customer services but also in
fighting frauds and corruption. The Bank of Abroad in a
communication brought out the following benefits about
how computerisation can help check frauds.

IT can be of immense value not only in
improving customer services but also in
fighting frauds and corruption.

As regards the question whether computerization

would help banks in prevention and early detection of
frauds, frauds can broadly classified as frauds in non-
credit areas and frauds in credit areas. In non credit
areas frauds mainly relate to fraudulent enactment of
checks, withdrawal slips, refund orders, demand drafts,
bankers checks, misappropriation as also fraudulent
transactions in the books of branches put through by
the bank's own staff. Existing computerized system and
upgradation thereof will help in prevention as also early
detection of frauds which will save bank’s precious
funds as also protect the long term interest of bank
employees who unwillingly become prey to the design
of unscrupulous elements.

Following are the areas where full-fledged com-
puterisation will have salutary effect in prevention and
early detection of frauds.

e Fraudulent enactment of cheques bearing
forged signatures occur because the passing
officials do not find it convenient to verify the
signature stored in signature card cabinets re-
quiring manual location. If specimen signatures
are captured in the computer, it will facilitate
easy verification and provide security against
tampering.

e Stop payment instructions received from ac-
count holders with regard to lost cheques can
be put in computer so that a caution signal
would be available whenever a lost cheque is
presented for payment.

e Manipulation of books by unscrupulous staff
inter alia casting of wrong balance and making
wrong credit entries can be either prevented or
detected promptly because computerisation
would enable tallying/balancing of books on
daily basis.

e The reconciliation of transactions relating to
drafts issued and paid through computerised
system would help in early detection of
fraudulent payments.

e Frauds relating to local clearing operations may
be minimized through prompt reconciliation of
number and amount of cheques through com-
puterised system.

e Attempts of unscrupulous staff to perpetrate
frauds by raising fake credits through inter
branch accounts may be thwarted through
computerised system for reconciliation of
entries between originating branches and
responding branches.

e By introduction of passbook writing machines,
frauds relating to misappropriation of cash
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receipts by cash department staff can be
prevented/detected early.

e There is increasing trend in payment of lost/fake
DDs presented by fraudulent means. Com-
puterisation and continuous updating of data
related to stolen/lost drafts on the system can
help in reducing this. Officers signatures cap-
tured in the computer can be used to verify
whether the DDs are signed by the concerned
officer.

e As per guidelines of RBI, MICR clearing and
electronic clearance system have been intro-
duced at metro centres to take care of cor-
porate clients. The service branch or the main
branch does the work of intermediary between
the local branches of the bank and clearing
house. Lack of proper reconciliation of number
and amount of cheques sent by branches to the
service branch/main branch and vice versa on a
daily basis has facilitated perpetration of mas-
sive frauds. A software system for daily recon-
ciliation, if introduced can be used to avert or
detect such frauds.

e As regards advances, in credit related frauds, it
would help banks if computerised data base of
parties enjoying credit facilities from different
banks in the same centre is available to avoid
double financing, to know the state of affairs of
the existing account, and to ensure that the
same persons do not enjoy facilities under dif-
ferent names or firms.

e Database of information of fraudsters, willful
defaulters with photographs of the proprietors/
partners/directors etc will help the banking
system.

e Quick exchange of information relating to trans-
actions in corporate accounts, remittances,
clearance of instruments, payment of dividend
warrants, interest warrants, refund orders and
reconciliation thereof, etc. will enhance cus-
tomer service and help prevent frauds.

IT in Judiciary Process

The fourth reason why corruption flourishes is due
to the legal cushions of safety which have been created.
Legal procedures have to be expedited. 154th Report of
the Law Commission on Cr. PC. has made a number of
suggestions out of which the following may be incor-
porated in the Prevention of Corruption Act 1988.

e No adjournments shall be granted at the re-
quest of a party, except where the circumstan-

ces are beyond the control of that party.

The fact that the pleader of a party is engaged
in another court, shall not be a ground for ad-
journment.

Where illness of a pleader or his inability to con-
duct the case for any reason, other than he
being engaged in another court, is put forward
as a ground for adjournment, the court shall not
grant the adjournment unless it is satisfied that
the party applying the adjournment could not
have engaged another pleader in time.

Where the court is of the opinion that the trial of
the case is being delayed or adjourned on ac-
count of any official belonging to the prosecut-
ing agency or associated with it the court shall
make an order holding the person responsible
for such act and communicate the order to the
concerned official as well as recommend
suitable criminal and disciplinary action against
him.

Every criminal court shall send a return in the
prescribed Performa to the Chief Justice of the
High Court stating the particulars of the cases
in which adjournments were granted by them
during the trial of cases with detailed reasons
thereof.

m A system of annual co-ordination meeting
by the Administrative Judge of the High
Court to be attended by the District Judges
and the Special Director/Joint Director, DIG
and ALA/DLA of CBI may be instituted. A
half-yearly meeting with the District Judges
and the Special Judges with the DIG, CBI
and DLA may also be established.

® A system of units assigned to the various
cases for monthly disposal may be intro-
duced for the Special Courts of CBI also,
wherever it does not exist. While assigning
these units, a higher weightage for non-trap
cases may be fixed.

u  The existing provision in the Prevention of
Corruption Act of day-to-day hearing may
be reiterated to the High Courts. In
Maharashtra, trial in anti-corruption case
proceeds on day to day basis once the
case is taken up for trial like Sessions court
proceedings.

o The modifications effected to the C.R.PC. in
relation to the proceedings under PC. Act
introduced in Section 22 of the Prevention
of Corruption Act, 1988 are not being fol-
lowed. These have to be reiterated.
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n  Heavy costs may be imposed on the party
seeking repeated adjournments on flimsy
grounds with a view to delay the proceed-
ings.

n  The exclusive CBI courts may be requested
not to take up state government cases.

When Justice Venkatachalaiah was the Chief Justice
of the Supreme Court, he showed greater transparency
can be brought about by applying IT. Also more impor-
tantly, pendency was brought down to 20,000 cases (from
1,60,000) by systematically applying IT in SC. This could
be done in all courts. IT can help speed up the judicial
process and combined with this if the recommendations
of the 153rd report of the Law Commission are imple-
mented, there will be substantial progress. So far as
departmental action is concerned, if retired people could
be employed and enquiries are completed within six
months, there will be greater check on corruption.

IT can help speed up the judicial
process.

Government Initiatives in IT

We now come to the second aspect of governance
namely improving transparency. The Freedom of Infor-
mation Act is already before the government and IT can
be very useful in making available to the public informa-
tion about their rights, the various government
schemes, and so on. The government has already
started applying the concept of information kiosks, but
the problem is that these have been designed by only
government officials without finding out from the
citizens what information they want. Government ser-
vants are always like to fall into the trap of the “Aristotle
Syndrome”. Aristotle, the great philosopher thought that
women had less teeth than men. Bertrand Russell points
out in an article that if only Aristotle had asked a woman
to open her mouth and counted the teeth, he would not
have made that mistake. In the new paradigm of
transparent government in the e-age, government offi-
cials will have to contact the public and find out what
exactly is the information that is needed. The Ministry of
Information Technology (MIT) recently appointed a
working group to go into IT for the masses and this
group has come up with the following new paradigm.

The recommendations of the Working Group to
realise the dream of taking the benefits of IT to the
masses, is developed around the concept of “Enabling
the Empowering of people”. Government has to set in

motion the processes which will enable anyone to set
up IT-based services. The current practice built around
the concept of controlled supply of services and
resources through licensing and regulations should be
completely done away with in the field. This could be
the only way to develop IT enabled services in all sec-
tors and facilitate establishment of IT infrastructure in a
large country like India in a reasonable time frame. As
a business model, the Working Group believes that
more the government frees the controls in Telecom and
Internet sector, more revenues it will earn.

For a common man to be able to access IT ser-
vices, the Working Group recommends a two-pronged
strategy. All middle class homes, businesses and shops
must have Internet connection by 2008. A target of at
least 100 million Internet connections must be set for
this. However, in the interim, the Working Group would
like around one million Internet enabled IT kiosks to be
established covering the entire length and breadth of
the country in a manner that anyone requiring access to
Internet will be able to have it with in a cycling distance
of 4-5 kms. IT kiosks will enable even illiterate people to
benefit from the IT revolution in the country. For kiosks
to be set up on such a scale in the shortest possible
time, we need to launch a scheme, in collaboration with
industry and financial institutions, to financially and
technically support large number of self-employed
people, particularly the educated unemployed youth in
unorganized sector. The model of growth evolved by
cable operators for spread of Cable TV networking the
country to 25 million homes in just about 6-7 years
could be adopted for quick growth in IT services sector.
One of the significant characteristics of the cable opera-
tors' model is the concept of neighborhood service
provider developing close relationship with the cus-
tomers. On the pattern of programming by cable chan-
nels, for IT services to be relevant to common man, IT
services provided in the language of the people must be
the integral component of these services.

Having enabled people to enter the field of providing
IT services, it is essential that government empowers its
citizens to demand a high quality of service, not only from
government but from all service providers in general.
Government has to play a significant role in this area and
in fact should focus on ensuring people get empowered
to demand and get the best of services. Empowerment
will require complete transparency in procedures to be
followed by service providers in government as well as
in private sector. These service providers should, by ade-
quate laws, be asked to make information about their
rules and procedures available to public. As a first step,
and to set an example and create a role model, govern-
ment has to get into a massive exercise of re-engineering
of its own procedures by making extensive use of
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Electronic Governance. Common man in the country, in
spite of the massive potential of IT in his day-to-day life,
continues to be largely unaware of the benefits of this
revolutionary technology. Massive awareness campaign
is therefore required to be launched to educate people
about what IT can mean for improving their quality of life.
Information regarding government rules, regulations,
programmes and services is an essential aspect. Working
Group recommends launch of IT yatras (journeys) and
other forms of awareness campaign across the country
to be launched in collaboration with NGOs, educational
institutions and corporate sector.

Table 1: Working Group recommends the following steps to be
taken by the government at different levels for speeding
up the use of Electronic Governance in the country.

Five Year IT Plan

Central and state governments should prepare Five Year IT Plans
(2000-2005) to re-engineer their services in a manner that by
2005, a common man in the country will not be required to visit
government offices for normal day-to-day work and will be able
to have all such interactions through Internet from homes as well
as from IT kiosks and CICs across the country.

All Government departments/ministries must set up a Task Force
to prepare a short term as well as long term IT Induction Plan for
their internal working as well as developing citizen services
based on IT. The Task Force must be empowered to get the
plans implemented.

IT Sensitization of decision makers

Special training programmes/seminars should be organised with
a time bound action plan to sensitize Ministers, MPs/MLAs and
senior government officials on the benefits and applications of IT
in governance.

5 per cent of the budget for IT induction in government

Massive awareness campaign is re-
quired to be launched to educate
people about what IT can mean for im-
proving their quality of life.

Some of the concepts recommended by the work-
ing group on electronic governance are also worth
taking note of. The recommendation of the Working
Group may be seen Table 1.

When it comes to education, public health, In-
frastructure and law and order, IT can be used to
achieve the following goals:

Every department of the government should earmark up to 5 per
cent of its budget (Plan as well as Non-Plan) to implement
citizen-oriented IT services with requisite back-office com-
puterization. This will enable government departments to imple-
ment the IT induction plans for citizen friendly and transparent
governance as well as effectively monitor the utilization of the
remaining 95 per cent of their budget.

IT infrastructure to working level staff in government by 2003
For IT services to be developed and sustained in the government,
it is necessary that access to IT infrastructure is made available to
working level staff. This requires government to establish IT in-
frastructure up to this level. While considerable progress has
been made over the years towards this, all departments of
central and state governments must prepare a time bound plan

e Reducing the drudgery of public servants who to establish government intranets with connectivity to each other
do routine work in paper based government and to Intranet. These plans must be implemented by 2003.
systems. One of the reasons why computeriza- | Compulsory IT literacy, for government recruitment by 2002
tion in railway passenger reservation suc- IT literacy, as per a well defined foundation course module,

eded is b it i ed th i should be made compulsory for recruitment to government ser-
ce e IS Decause WNProv 8 working vice at all levels by 2002. In case a person has to be recruited
conditions of employees who could save 1-2 without IT literacy, he/she should compulsorily acquire it within
hours a day for settling accounts. Productivity one year, All the existing staff of the government must be asked
was also enhanced. Today the raiways is | [° atain IT literacy in next 2 years. A panel of recognized training

: : institutions, in private as well as public sector may be prepar
operating with prObably the sam,e St?ﬁ they f‘Ead and updated from time to time at central/state government level
ten years ago, under at least twice if not thrice for this purpose.
the work load. So, ultimately the challenge for At least one citizen oriented service by every government
government in the e-age is to improve the department by January 2001
productivity of the human capital by making the Every Government ministry/department must implement at least
i i . at least one Citizen-oriented service to be completely made IT

‘.worg egwronn;en;dbetter, redump g the S?UI F.(tll enabled by January 26, 2001. All such IT enabled services must
ing drudgery, boredom and routine and also im- be made web-centric so that public can access them through
proving productivity. Internet.

e Application of IT in government processes Annual E-Governance Reports by government departments

Id I 3 h od Each ministry/department of Central/State governments must
V_V‘?U go a long way tf) improve the produc- submit an Annual E-Governance Report of the Parliament/State
tivity of the human capital. In computerization legislatures each year as a part of annual Report being currently
or application of IT, there is a tendency to first submitted.
think in the mode of the present manual paper Sharing of experience and best practices amongst states
based system and then try to replicate it in the A Standing form of State IT Secretaries must be set up for shar-

; : : ing of experiences and best practices amongst various states
::so?gplgltiar::?r?;esy:;ir:i'nApf;rc?é:ggsp:::itcﬁf v‘:fl::; and facilitate horizontal transfer of IT applications and services
necessary in the paper based system. Table 1 contd.
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Table 1 contd.

Table 1 contd.

amongst states. This will also facilitate standardization of ser-
vices across the states.

Internet portal for one point government information and
services

An internet portal for government information and services must
be set up with links to central and state government departments
and services to provide single window access to government
from anywhere in the country. For a common man to be able to
use government services over Internet, content and services
should be available in local languages on this portal.

State portals to help rural artisans and handicrafts

State government portals should help rural artisans and
entrepreneurs in publicizing and market development for
products of rural artisans and handicrafts.

Set up Administration re-engineering Commission at national
level

Most of the efforts of inducting IT in the government are made to
map existing procedures followed in the government on to IT
based systems. With the availability IT based solutions, most of
the procedures of the government need a thorough revision. This
requires a massive re-engineering of processes being followed in
the government at all levels. Both Central and State Govern-
ments must set up an Administrative Re-engineering Commis-
sion/Committee to review all procedures in the government in
view of facilities available through IT,

Standardize formats procedures for common services across
the country

Large number of services offered by the government on the
nationwide basis use different formats and procedure for similar
functions in different states and regions. There is an urgent need
to standardize these formats and procedures across the country.
The concerned ministries of Central Government dealing with
various sectors must establish a Task Force to standardize the
forms and procedures in such services across the country as well
as facilitate early induction of IT in respective areas.

Data capture at the print of origination

The current practice of first using conventional manual method
and then doing data entry to bring that information on network
should be completely discontinued in the government. All IT ser-
vices must capture data at the point of origination itself.

Prime Minister’s Annual award for best E-governance
Introduction of Prime Minister's Annual Award to the best E-
governed state government, central government department and
services

Some of the applications/projects which should be taken up on
priority basis by the government are as follows:

All Government information on Internet by April 2001

All Government regulations, schemes and forms should be put
on Internet by every Ministry/Department of Central as well State
Governments latest by April, 2001

All Tenders on Internet by August 2001

All tenders of the government should be put on Internet by
August 15, 2001 and submission of tenders should also be intro-
duced through Internet

On-line booking by January 2002

All bookings related to services provided by government such as
payment of bills/dues, taxes etc. should be made available
through Internet by December 2003. Concerned agencies must
prepare a time bound action plan for establishing infrastructure
and services for electronic payments.

All government payments on Internet for by 2003

All forms of payments to government such as payment of
bills/dues, taxes etc. should be made available through Internet

by December 2003. Concerned agencies must prepare a time
bound action plan for establishing infrastructure and services for
electronic payment

Results of Public examinations on Internet by June 2001
Results of all Public Examinations and information related to ad-
mission to engineering, medical and other professional colleges
should be put on Internet by June 2001

Internet enabled Employment Exchanges

Employment Exchanges across the country must provide infor-
mation and registration related to various job opportunities and
status of applications filed by the candidates through Internet

Land Records computerization by 2005

Computerization of land records all over the country with com-
puterized land/property documents should be made available to
the public at all levels including in villages by 2005

Extensive use of IT in Judiciary

Computerization of information related to court cases particularly
the ones related to land/property disputed and extensive use of
computers in courts at all levels in the country for office automat-
ion and judicial applications

File tracking system at District Collectorates by 2002

District Collectorates must implement File Tracking System to
provide Internet based information or applications submitted to
them by public for various purposes by December 2002

IT Kiosks for single point delivery of government information
services

Single point delivery of government information and services in-
cluding all forms of payments should be allowed to offer such
services on chargeable basis to public with revenue sharing for-
mula with respective government agencies.

There are six Cs which are important for bringing in
IT in Indian government in the e-age. These are com-
puter density, connectivity, content, cyber laws, cost
and common sense. Government of India has already
enacted the IT Act 2000 which is an important step in
ensuring that proper cyber laws are available. Recent
policy changes particularly in telecommunication have
also laid the ground for improving the connectivity and
building the national backbone. The very competition
that has been introduced in telecom sector will help in
coming up with requisite services. The cost aspect will
be taken care of by the competition. First report of the
National Task Force on Information Technology (NTFIT)
appointed by the government in 1998 has recom-
mended a 3 per cent reservation of the budget for bring-
ing IT to the masses.

IT: Scope & Prospects

Information Technology (IT) which is the synthesis
of computers and telecommunications has emerged as
India's new boom sector. As the Prime Minister, Shri Atal
Behari Vajpayee designates it, IT is India's Tomorrow.
The impact of IT is increasingly visible in the internation-
al front. Computers, telecom and Internet have become
all the rage in India today spawning instant millionaires
and generating a lot of enthusiasm. India’s software
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exports which were only $100 million in 1990 went up to
@5-7 billion last year growing at a rate of 40-50 per cent
a year. This year the exports may go upto $5-7 billion. A
report by McKinsey, a management consultancy es-
timates that India’s IT revenue would be of the order of
$87 billion consisting of $50 billion exports and $37 bil-
lion in the domestic market. The industry will employ
around 2.2 million people in 2008. Electronic exports of
which IT forms the lion’s share already constitutes 10
per cent of India’s exports. The market capitalization of
the well established industries of the non-IT sector,
which is now called the old economy also will improve.
Of course, as Jack Welch says, to make a distinction
between old economy and new economy may not be
right because it is the old economy which is using the
new technology of IT.

The secret of India’s success in IT has to be first
appreciated. As Prof. C.K. Prahland says, the IT sector
does not have the baggage of the traditional old in-
dustries. The industries are driven by young, bright
technocrats, most of whom are first generation
entrepreneurs. They are prepared to slog 18-20 hours a
day. It is this intense commitment which is one of the
key factors behind India’s success in IT. With a large
base of English speaking technical manpower, India has
a competitive edge in the global IT market. It is therefore
not surprising that in addition to the United States where
most of the Indian technocrats migrate to, other
countries like Germany and Japan are also trying to
attract Indian technocrats. Merit definitely is the primary
factor for success of the IT industry. The third important
factor is that there has been a synergetic alliance be-
tween government and the IT industry. The Ministry of
Information Technology (MIT) in its earlier avatar as the
Department of Electronics (DOE) has over the last
decade established a high degree of synergy with the
industry with the result that critical infrastructure like
earth stations was put up in 1991-93, the DOE making a
departure from the traditional distribution of work in the
Government of India, where Department of Telecom-
munication (DOT) would have been expected normally
to provide this infrastructure. The policy package
evolved, like the ten year tax holiday from income tax,
concession in capital goods scheme and other relaxa-
tions helped the industry to quickly emerge as a global
player on the IT scene.

The Government of India recognised the impor-
tance of IT and constituted the National Task Force on
Information Technology in 1998. The task Force sub-
mitted three reports. The first report was accepted by
the government within a remarkably short period of 20
days and the recommendations implemented. The
government has continued its thrust on IT in successive
budgets; this sector has been given the requisite sup-

port, so that the growth can continue. One of the latest
measures taken by the government is the enactment of
the Information Technology Act (ITA) 2000. India is one
of the select 12 countries which have cyber law in the
form of the ITA and only the second country in Asia after
Singapore, to have cyber laws.

In addition to the stunning performance on the ex-
port front, systematic efforts are also being made to
spread the use of IT in the traditional sector of Industry.
One of the most successful applications of IT has been
in the computerisation of the passenger reservation sys-
tem in India Railways. This has also brought immense
benefit to the traveling public. The banks are now
engaged in reaching the target of computerising 70 per
cent of their business by 1.1.2001 after the directive of
the Central Vigilance Commission. The commission’s in-
terest behind the need for IT in banking sector is that
while it increases services to the customer, it also
provides a better check over possible sources of cor-
ruption and fraud in the banking sector. The government
has been keen to see that application of IT is made
available to the masses in areas like education, rural
empowerment, health and so on. A committee has
recently submitted a report on application of IT for the
masses. In fact, for the poor artisans in rural areas, the
Internet has become a boon to reach a wider market.
For example a rural lady artisan in Kutch in Gujarat who
does mirror work embroidery has got orders to supply
7000 ties to the US Company Tierack at the rate of Rs.
7000 per tie. She was located by the US company
thanks to enterprising marketing using the Internet.

Not only the Government of India but many state
governments have also focussed attention on this sec-
tor which has emerged as a potential generator of
employment and a possible instrument for achieving
balanced regional development. Some states like
Andhra Pradesh, Tamilnadu, Kerala, Karnataka, Gujarat,
Maharashtra etc., have come up with IT policies
designed to improve not only services to the public but
also efficiency in government. In fact the goal is to
achieve SMART —Simple, Moral, Accountable, Respon-
sible and Transparent—government. This will be pos-
sible by systematic application of IT in different areas of
government functioning; Andhra Pradesh is providing a
lead for the rest of the country so far as the SMART
government concept is concerned. In the capital market
also the IT stocks are becoming attractive and new
modes of financing like venture capitals and angel funds
are also getting established in India. Here, the NRIs are
playing an important role. The Indus Entrepreneurs, one
of the venture capital funds set up by the NRls has been
particularly looking for young people with ideas so that
they can be financially supported to set up their own
dot.com companies and other new ventures in IT. Many

540

Productivity Paradigms for the e-Age



states have also set up the Indian Institute of Informa-
tion Technology in collaboration with the industry so
that the courses are fine-tuned to meet the industry’s
requirement. The application of IT in other areas of
governance is also being encouraged.

The liberalization policies of government in the
telecom sector also had a very significant impact in the
growth of IT sector in India. Today in the age of Internet,
the most important factor is connectivity and bardwidth.
The Government of India has announced the National
Telecom Policy 1999 with focus on convergence. A bill

covering Information, Communication & Entertainment
(ICE) is under consideration of the Ministry of Informa-
tion broadcasting. The government has fully recognised
the significance of IT and is coming up with systematic
policies and initiatives to ensure that India is able to
build on the track record it has had in this sector in the
last decade. The object of government is to ensure that
IT is utilised not only for earning foreign exchange but is
also made available to bring a better life to the people of
this country. Ultimately, of course, the success of IT will
depend upon the extent to which we are able to utilise
the human capital. O

The idea flow from the human spirit is absolutely unlimited. All you have to

do is tap into that well.

— Jack Welch
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Focus

Productivity in the e-Age —The American

Experience

Robert McGuckin

The article focuses on a central issue: the impact of ICT
(Information & Communications Technology) on
productivity growth. This issue is far from settled, but
there is growing evidence of the importance of ICT to
productivity growth, both at the level of individual firms
and economy-wide, states the author.

Robert McGuckin is Director of Economic Research, The Conference
Board, 845, 3rd Avenue, New York, NY, 10022 USA. Paper presented
at the International Conference on Productivity in e-Age, New Delhi,
Nov., 22-24, 2000.

The American experience with the e-age is not very
long and it is far from over. Although the computer was
first used in the 1950s and developed and extended in
the 1960s and 1970s, it was well Into the 1980s before
the personal computer was widely adopted. As
epitomized by the surge of entrants and subsequent
failures that typically characterize the creative destruc-
tion phase of new technologies, the Internet is still in its
infancy. Even in manufacturing, fewer than 25 per cent
of U.S. plants used advanced computer technology as
late as 1993. While business-to-business applications
have grown exponentially in the past ten years and con-
sumer oriented products like ATMs and Internet shop-
ping are becoming more commonplace, the U.S.
telephone network is yet to be converted completely
from analogue to digital transmission and high definition
digital TV is a dream to most consumers.

Productivity Impacts of E-age Technologies

The productivity impacts of e-age technologies also
were slow to emerge: Beginning as a barely perceptible
ripple 10-15 years ago, information and communica-
tions technology (ICT) now is driving a broad wave of
productivity gains. Productivity growth in the U.S. was
so slow at first that much of the economic and business
debate focused around the 1987 quip by Nobel
Laureate Robert Solow, “You can see computers
everywhere but in the productivity statistics”. But the
rising importance of the e-age and the ‘new’ or
‘knowledge’ economy is now widely acknowledged in
the media and academic research.

The most recent work suggests an increasing role
for ICT and attributes a large fraction of the recent surge
(1995-1999) in U.S. productivity growth to it (Jorgensen
& Stiroh 2000; Oliner & Sichel 2000). We are finally
seeing at the aggregate level the impacts of ICT that
were observed in the disaggregated data much earlier
(Brynjolfsson and Hitt (1996) and (2003), McGuckin and
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Stiroh, (1999)). Of key importance, is the fact that from
a half to two-thirds of the measured increase in labor
productivity growth in the second half of the 1990s (ap-
proximately 1 per cent) can be traced to ICT.

From a half to two-thirds of the
measured increase in labour produc-
tivity growth in the second half of the
1990s can be traced to ICT.

Today the question is not whether ICT has raised
productivity growth. The issue is whether the U.S.
productivity boom is sustainable and whether Europe
and the rest of the world join the party'. Predictions
about the progress of technological innovation and dif-
fusion are hazardous, particularly when there is continu-
ing controversy over the historical record and data
quality. There is, however, some room for optimism
regarding the future of productivity growth in the e-age.

The computer-producing sector, the engine for
much of the improved economic performance in the
U.S. in the late 1990s, should continue to generate
productivity gains. Rapid cost reductions by producers
of ICT equipment has driven much of the U.S. produc-
tivity improvements. The key part of this story is the
rapid fall in computer prices. These price declines have
been the result of massive technological change, espe-
cially in semiconductors. Moore's law, which charac-
terizes the gains in semiconductors, appears still
operable and new chip technology may effectively ex-
tend its life.

There is also some evidence of productivity growth
acceleration by users of ICT and the services that sup-
port them. While the using sectors of the U.S. economy
have shown meager productivity improvements in the
past, measurement errors were a major factor in the
failure to observe gains. Most of the computer capital
has been concentrated in a few “service” industries;
banking, finance, insurance, business services and
wholesale trade that have shown virtually no produc-
tivity gains. These sectors are all part of the hard-to-
measure sectors identified by Griliches (1994).

It is difficult to make strong predictions because
they depend in large part on the future course of tech-

1. What work is available from Europe and Asia (e.g. van Ark
(2000), Daveri (2000), Daveri (2000), Bassanini, Scarpetta, and
Visco (2000), and Schreyer, (2000)) suggests ICT capital in-
creased productivity growth. But, the performance of most of
these economies has lagged behind the U.S.

nological change and the investment patterns it
generates. Moreover, until the results of new measure-
ment initiatives and the data revisions associated with
them are complete, data at detailed industrial levels are
seriously deficient. Detailed industry data for the second
half of the 1990s have not yet been released. This
makes it impossible to differentiate some key
hypothesis about the impact of the e- age. In particular,
it is not possible to identify whether ICT users are gain-
ing more from ICT than non-users or to quantify the role
of ICT in multifactor productivity growth. However, some
estimates based on patched together data show ac-
celeration in productivity growth in the mid-90s in
several of the heavy computer using sectors that also
have been subject to measurement problems.

It is not possible to identify whether ICT
users are gaining more from ICT than
non-users or to quantify the role of ICT
in multifactor productivity growth.

In the light of its currently uneven diffusion
across the world, ICT is likely to become an impor-
tant source of productivity growth outside the U.S.
Globalized markets make it possible for users to ob-
tain ICT through trade in ICT capital and products
and services incorporating it. Foreign direct invest-
ment (FDI) also offers a channel for diffusion of e-age
tools so that ICT should be of great importance to
patterns of economic growth. Structural reforms and
supportive governmental policy are key factors in as-
sessing the future expansion of ICT. One aspect of
this is openness to trade and FDI so that ICT equip-
ment is available in the global marketplace at the
lowest prices. This point has been much discussed in
the wake of the Asian crisis. However, the importance
of minimizing regulatory impediments, including
restrictive merger policies is often overlooked in dis-
cussions of the development of the e-age in the
United States. Structural reforms in the 1970s and
1980s in telecommunications, transportation, finance,
and banking set the stage for the rapid development
and diffusion of information technology. These
markets are heavy users of ICT because their
products place a premium on storage, retrieval, and
combination of information, precisely the functions
that ICT technologies facilitate. Without structural
reforms it is unlikely that opportunities for extending
markets, generating employment opportunities and
enhancing growth offered by ICT technologies would
have been fully exploited. Similar reforms will be re-
quired in developed and developing economies for
the computer revolution to be fully exploited.
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ICT & Productivity Growth

The performance of the U.S. economy has been ex-
traordinary over the past decade, especially when com-
pared to Europe and Japan. This unusually strong
performance has featured high growth in productivity
and strong growth in service sector employment. In
contrast, in many developed countries, employment
and productivity growth has stagnated. Between 1995
and 1999, labor productivity growth in the US was about
2.25 per cent per year, with increases in employment of
1.6 per cent per year. Productivity in Europe and Japan
grew at a much slower rate and employment was either
static or declining.

Some observers argue that information technology
is the causal factor behind the performance of the U.S.
economy. In this view, ICT technology is profoundly al-
tering the nature of business and is leading to per-
manently higher productivity growth throughout the
economy. Many see the knowledge economy-the e-
age- as a possible third industrial revolution, of similar
magnitude and significance as the first (steam) and the
second (electricity) revolutions. In this view information
technology is a new general purpose technology that
lowers costs of computation, complements other tech-
nology, has widespread use, and takes time to evolve
and diffuse.

The productivity paradox dominated early ICT im-
pact debates. Until recently there was little evidence that
ICT innovations had profound impacts economy-wide.
Even while computers were becoming widely used
throughout the economy, substantive productivity in-
creases were not observed. This empirical generaliza-
tion became known as the Solow computer productivity
paradox and much of the literature focused on explain-
ing it. One class of explanations argued that the
paradox was not really a paradox at all. David (1990)
argued that ICT was an evolving technology and it
would take time for its full productivity effects to
manifest themselves. He analogized the computer to
electric power, which took over 50 years to develop.
With the recent observed increases in productivity, the
David explanation is at least consistent with the current
data. Recent work by Gordon (1999) also suggests that
there isn't really a paradox, but for a different reason.
Essentially he attributes recent gains in productivity to
three sources, changes in price deflators, normal pro-
cyclical preductivity gains, and productivity growth in
the production of computers. His results imply that the
observed productivity gains came in spite of poor per-
formance in the sectors that use computers most heavi-
ly and that ICT capital is much less important than new
economy and e-age enthusiasts believe. This small

payoff means the Solow Paradox “survives intact for
most of the economy” (Gordon, 2000) and the produc-
tivity surge represents more of a cyclical event than any
structural shift in productivity growth. An important ex-
planation came from work by Oliner and Sichel (1994)
and Sichel (1997). They emphasized that even though
there were substantial numbers of computers in use,
computers represented a relatively small portion of
economy-wide capital. Since computer capital is very
small fraction of total capital input, it was not surprising
that it did not have a large impact on productivity. While
this explanation was certainly true in a growth account-
ing framework, it doesn't explain the widespread dis-
parity in findings at lower levels of aggregation. For
example, a TCB (The Conference Board) study by Mc-
Guckin and Stiroh (1999) found that heavy computer
using industries in manufacturing experienced sharply
increased productivity growth in the 1990-96 period.
Productivity growth, however, remained sluggish in the
most computer intensive services sectors.

Studies of individual firms and business units
generally support the proposition that ICT technology
improves performance (Brynjolfsson & Hitt, 1996 &
2000). While this literature provides a strong case for
ICT as a productivity enhancing technology, it does not
have much to say about whether ICT is accelerating
economy-wide productivity growth. Academic studies
and an extensive body of evidence developed by The
Conference Board (TCB) support the idea that ICT of-
fers business large payoffs, but that successful ICT im-
plementation and payback takes time ((Cooke &
Peterson (1998); Hackett (2000); Michaels (2000)). ICT
implementation takes time because successful adoption
changes the way business operates, the way workers
and machines interact on assembly lines, the way busi-
ness handles inventory controls, and how management
and related information is generated and disseminated
within organisations. This requires major organisational
and operational changes and employee training (Bres-
nahan, Brynjolfsson & Hitt, 2000).

Successful ICT implementation and

payback takes time.

Deliberations and presentations from TCB council
meetings and conferences buttress this view. E-age is-
sues and experiences dominate the agendas of TCB
council programs—forums for sharing information by
business executives at similar functional levels. From
human resource managers to CFOs, the consensus is
that ICT implementation has payback and takes time.
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Measurement Issues

Measurement issues complicate the debate. Many of
the differences in findings can be traced to measurement
errors and data problems. In fact, the U.S. statistical
system has adopted many new methodologies and
revised many of its output and price series in the past 5
years. These changes reflect wide-ranging concerns
about data quality, price index methodologies, as well as
new classification systems. Many of these changes can
be traced in part to e-age realities. For examples, there
is now an information industry in the North American
Classification System and much of the impetus for the
use of new hedonic techniques as a basis for constant
quality price deflators came from the rapid improvements
and proliferation of e-age products and services. These
changes are welcome, but they are new and systematic
updates of many earlier studies are often difficult.

Challenges arise in the measurement of output, par-
ticularly a problem in service sectors, and in the crea-
tion of price deflators. These challenges cover a broad
swath of issues and in many cases involve technical
considerations. Since these same issues arise in
countries outside the U.S., they will need to be reckoned
with if we hope to evaluate the spread of ICT throughout
the world. Therefore it is worth briefly touching on them
here.

Constant Quality Price Deflators

The e-age encompasses rapid progress in ICT, the
rising importance of knowledge generating activities
such as research and development, and the increasing
use of highly skilled labor (scientists and engineers - in
particular information technology specialists). These
elements of the e-age generate improved ICT capital,
new products and services across the industrial
spectrum, and new ways of doing things. In this they are
not unlike other goods and services. But the dramatic
improvements in the quality of ICT capital stretched the
limits of existing procedures for price deflators. While
the U.S. has used hedonic price indexes since the mid-
1980s and is expanding the range of deflators taking
advantage of hedonic methods, the need for such tech-
niques has not had universal acceptance. A key issue
for evaluation of e-age impacts on productivity is the
differences in price deflators for high-tech equipment
across countries. With high-tech equipment prices fall-
ing at exponential levels, this source of error is also very
important in comparisons across countries. For ex-
ample, whether or not one concludes that the impact of
computers in retail trade in the Netherlands is an impor-
tant factor depends on whether the traditional or the
new hedonic based deflator is used. (Bourens & Mc-
Guckin, 1999). The use of hedonic methods to derive

price deflators is only one of many important issues in
price measurement that has come to the fore in recent
years (Boskin Commission Report, 1998). For both busi-
ness and government, the importance of support for
initiatives to improve price measurement cannot be
overemphasized. A recent report from TCB makes a
strong case for changes and underscores the impor-
tance of the issue to business (TCB, 2000).

Output Measurement

Although it is difficult to generalize about the source
of output measurement, errors across industries (Triplett
and Bosworth (2000a)), the banking industry gives
some flavor for the issue. Until recently, banking output
has been measured by banking inputs. Such a proce-
dure leaves little possibility for productivity gains that,
by definition, involve more output from the same inputs.
As a result of new measurement initiatives, including the
introduction of ATM transactions into the banking output
measure, the banking sector is now showing produc-
tivity improvements. Sichel (1997) estimated the extent
of such problems by focusing on the increase in the
share of the hard to measure service sectors? (including
banking) in U.S. GDP. This work is particularly relevant
to the issue of the impact of ICT on productivity be-

ICT leads to reallocations of inputs
across market and non-market boun-
daries. Since statistical measurement
systems measure only market-based
transactions, the shift of output to and
from the market sector can distort com-
parisons across time.

cause of the concentration of ICT users in these hard to
measure service sectors. Sichel’s estimate suggested
that the increased share of the hard to measure sectors
led to an understatement of output growth of about .25
percentage points. Relying on earlier work by Baily and
Gordon (1988) he restricted his analysis to the effect of
the increased share of poorly measured sectors. Is this
valid? Does the adoption of ICT contribute directly to
measurement error? This is hard to prove, but there is a
plausible case. ICT leads to reallocations of inputs
across market and non-market boundaries. Since statis-
tical measurement systems measure only market-based
transactions, the shift of output to and from the market
sector can distort comparisons across time. For ex-

2. Service sector output has been increasing as a proportion of
economy-wide output in most developed countries.
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ample, if a homemaker enters the job market and con-
tracts out for his home based services, they are now
included in GDP. Similar changes appear part of the e-
age®. Moreover, the negative productivity growth rates
observed for many industries are implausible (Gullick-
son & Harper, 1999; Corrado & Silfman 1999).

McGuckin and Stiroh (2000) provide an estimate of
the magnitude of the measurement error associated
with increasing measurement error for 13 key computer-
using sectors. Including both the share and increased
measurement sources of error suggests that measure-
ment error is about 20 per cent of the measured growth
rate. In terms of the early 1990s, measured productivity
growth would have been about 1.7 per cent rather than
the 1.4 per cent actually reported. For the later half of
the period, this analysis suggests that productivity
growth would have been around 2.7 per cent rather than
the 2.4 per cent actually recorded. In this regard, Triplett
and Bosworth (2000b) calculate the productivity ac-
celeration in several computer-using sectors, com-
munications, wholesale trade, banking, and insurance,
using both newly revised and older data. The data only
cover the 1994-97 period and are less than ideal, but
they do show substantial productivity acceleration over
the 1973-97 period.

Does ICT Accelerate Productivity Growth?

There are still many gaps in our information and
understanding; however, a consistent picture of an
economy characterized by accelerating productivity
growth linked to ICT is emerging. Two recent papers,
while differing somewhat in the details, offer very similar
bottom lines. Both Jorgenson and Stiroh (2000) and
Oliner and Sichel (2000) find that there has been a
dramatic increase in labor productivity growth in the
second half of the 1990s and that both capital deepen-
ing (more capital per worker-hour) and multifactor
productivity* growth play key roles.

3. In addition some argue that ICT has increased the rate of new
product and services creation, an area where statistical systems
have great difficulty (Diewert 1998). For a dissenting view see
Tripplett (1999).

4, Multifactor productivity (MFP) represents the amount of produc-
tivity growth not explained by inputs. It is calculated as a
residual and includes effects of economies of scale, technologi-
cal change not associated with inputs, managerial skill not cap-
tured in labor quality measures, changes in organisational
structure, as well as measurement error. As example, consider
a department store that shifts around its display areas, leaving
the display materials and the sales force the same. Increased
labor productivity due to this kind of technical change is what is
captured in MFP. Thus, multifactor productivity can be thought
of as measure of the decline in costs not associated with chan-
ges in the mix of raw materials, capital, and labor used.

Both studies assign a slightly bigger share—55-60
per cent of the productivity acceleration to MFP
growth.5 This is in itself a remarkable turnaround since
MFP growth has been anaemic since the early 1970s.
ICT accounts for at least half, and maybe more, of the
acceleration of labor productivity growth in the second
half of the 1990s. Jorgenson-Stiroh attribute about 45
per cent to ICT, about 25 per cent from capital deepen-
ing and nearly 20 per cent from the MFP associated with
the production of ICT. Oliner and Sichel assign around
40 per cent to capital deepening and 25 per cent to ICT
production. This gives a total for ICT of about 2/3 of the
productivity acceleration in the second half of the 1990s.
Given the differences in the details and the data issues
involved, the similarity of their conclusions is remark-
able.

The fraction of total labor productivity growth as-
signed to ICT is probably underestimated in both
studies. The estimates only account for MFP gains in
the production of computers, not elsewhere in the
economy. With currently available data, it is not possible
to measure ICT contributions to MFP growth in other
sectors. This is a key area for future work since this is
where the majority of computer ICT capital is used.
Moreover, if as is at least plausible, measurement errors
are underestimating productivity growth in these ICT
using sectors, then the contribution of ICT could be
even higher.

Is the Higher Productivity Growth Sustainable?

At this juncture it would be presumptuous to think
that the e-age represents a permanent shift in the trend
growth of productivity and output. It is relatively easy to
see a trend shift in both labor productivity and GDP
growth in the data for the last five years. But, the short
period of time, the long list of data problems outlined,
and the long history of forecast failures cautions us
about making too much of the latest findings. On the
other hand, measured ICT impacts are very large (espe-
cially in view of the potentially large underestimates of
output in heavy computer using Industries in the ser-
vices), the productivity diffusion pattern appears to fit
the slow evolution model typical of general purpose
technologies. General-purpose technologies are impor-
tant new ideas and techniques that have large impacts,
a broad range of applications In production processes,
and strong complementarities with other technologies.
They also are evolutionary in nature in the sense that

5. Based on reworking a chart prepared by Sichel (2000b, Table 1)
to compare the findings of the two studies. The figures assume
that labor quality declines are added back into to labor produc-
tivity growth. If this is not done then, both papers report a
one-percent productivity growth.

546

Productivity in the e-Age



their applications and cost reductions are realized on a
continuous basis over long periods of time (Bresnahan
and Trajtenberg (1995)).

ICT generally and, more specifically semiconduc-
tors, seem to conform to the properties of such tech-
nologies. The computer impacts many areas in the U.S.
and is spreading worldwide. But even in the U.S. dif-
fusion has a long way to go. For example, the telephone
network is yet to be digitized, e-commerce is in its infan-
cy, and business is still introducing ICT systems like
SAP, and transforming their operations and expanding
business-to-business applications. ICT has a wide range
of uses—trucking dispatch, ATMs, check clearing,
health and biological research, trading systems, and
manufacturing processes to name a few. And these ex-
amples also illustrate that ICT meshes well with other
technologies from assembly lines to scientific research
in biotechnology.

ICT has a wide range of uses—trucking
dispatch, ATMs, check clearing, health
and biological research, trading sys-
tems, and manufacturing processes to
name a few.

A casual glance tells us that the organisation and
pace of economic life is very different today than it was
30 or 40 years ago when the computer began to
emerge. Of course things always change and one must
be careful not to make too much of the fact that the
“times they are a changing.” The times are always
changing. There are at least two approaches to explor-
ing sustainable impacts. One approach exploits the his-
torical record of major or epoch changing innovations
like electricity to assess the importance and expected
course of the e-age (David, 1990). Is the computer a
new fundamentai force or an extension of something
fundamental? Or, to use a phrase coined by Bradford
De Long, one tries to determine whether the computer
is a tool or a gadget. Arguably, the record appears con-
sistent with the fundamental force hypothesis. An alter-
native approach focuses on the basic neoclassical
growth accounting model that guided the earlier discus-
sion. It exploits the fact that productivity growth can be
decomposed into growth in MFP and share weighted
changes in capital deepening. Predictions about the
course of productivity are then based on predictions
about future movements in MFP and capital deepening.
The approaches are not mutually exclusive. Indeed,
they are complementary. If ICT is a new fundamental
force, its impacts will manifest themselves in growth ac-
counting exercises.

As has been pointed out by many commentators,
capital deepening has been the major feature of the
e-age so far. Price declines in IC equipment have
driven massive increases in investment spending and
widespread substitution of capital for labor in industries
using computers. The source of the cost reductions
that led to the price declines in IC equipment is MFP
growth in the computing producing sectors. Whether
these price declines can continue depends on tech-
nological progress in ICT production.

A key issue is whether Moore's law, which states
that capacity of computer chips doubles every year or
two, will continue to hold. Reports by specialists sug-
gest that it should remain operable in the near term, but
beyond that, new technologies based on biotech advan-
cements will be required for continued progress. The
growth in MFP in the late 1990s was huge in com-
parison to the last twenty-five years. A substantial frac-
tion of these MFP gains came from the production of
computers. If MFP gains in computer production slow,
this will reduce investments in computers and capital
deepening. Arguably, there are substantial possibilities
for ICT investment worldwide based on the limited dif-
fusion we now observe, even if computer prices don't
continue to fall. But whether continued capital deepen-
ing is observed depends on many factors, including the
status of labor markets. Sectors other than those
producing IC equipment accounted for a half to two
thirds of the total MFG acceleration in the last half of the
1990s. Are these substantial MFP gains.to users an e-
age or “new economy” dividend? It is not possible to
tell without new data, and some resolution to the output
measurement issues. Nonetheless, the prospects for
breakthroughs in health and biotech seem limitless. The
recent mapping of human genes offers many possi-
bilities for research spillovers. Moreover, this achieve-
ment is an example of the faster pace of innovation that
is associated with the capabilities of ICT to process in-
formation. Research and development is the area that
arguably generates the greatest spillovers.

ICT & Markets

The role of ICT in reducing information and com-
munication costs is often cited as an important factor
for improving the operations of markets. The lower in-
formation costs support more efficient search by con-
sumers, including businesses. This réduces monopoly
distortions and enhances incentives for efficient
operations. These general arguments are applicable to
all markets, product, capital, and labor. While they
deal principally with one-time gains in output, they
have widespread applicability. In addition, ICT may
improve labor participation rates engendering a per-
manent upward shift in the sustainable growth rate. In
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labor markets ICT helps to ensure that the qualifica-
tions of worker and employer needs are more closely
aligned. ICT enhances possibilities for flexible
workforce arrangements —telecommuting, temporary
jobs, outsourcing, for examples—that contribute to
achieving better worker/ employer matches. This will
tend to improve labor productivity. It may also raise
participation rates by making it simpler for workers to
reallocate to new jobs. ICT also provides new ways to
deliver training and education. Both factors will im-
prove participation rates and productivity®. These
aspects of the e-age are difficult to quantify. However,
it may be one of the most important ways in which
ICT affects economic performance.

Exploiting ICT potential requires supportive
environment

Development of ICT technology was centered in US
for the following reasons:
e University structure to support technology

e Legal and governmental infrastructure facilitat-
ing development of technology and its diffusion

e Common law rules; corporate governance prin-
ciples; accounting standards and openness

e Product market restrictions and zoning limits
weak

e Venture capital markets and breaking banking
constraints

6. It is now well established that the speed limit for economic
growth is set by the growth rates of labour productivity and
labor input. Effective labour input can be increased through
skill upgrading. Growth in labour input is primarily determined
by growth in working age populations (from birth and immigra-
tion) and labour participation rates. Many factors influence
labour participation rates. For example, tax and social policies
can have large effects on incentives to work. It is possible that
ICT could improve labour participation rates independent of its
effects on productivity.

e Entrepreneurial possibilities and ease of entry of
new business

e Antitrust restrict monopoly combinations and
price fixing (reformed in 1970's)

e Labor market relatively flexible

¢ Structural reforms of 1970s and 1980s were key
factor which enabled technology to develop
and provided possibilities for its use in a wide
variety of applications

e Energy crisis helped foster change

Conclusions
e ICT is and will continue to transform the way
business and government operates:

¢ Changing the nature of transactions business to
business and business to consumers (this is the
key part of measurement issue),

e Generating increased competition for business,

e Making it difficult for governments (business) to
remain isolated (in control),

e Creating more winners and losers,

e And generating increased political pressures as
well. To exploit ICT potential supportive
economic and political structures are required.

O
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Focus

Strategic Thinking for the Era of Knowledge

Economy

Casper Shih

With the global shift from market economy to
knowledge era, the tenets of business have changed.
The author elucidates the strategies to be adopted to
be successful in the present context.

Casper Shih is with Global Chinese Competitive Foundation, Taiwan.
Paper presented at the International Conference on Productivity in
e-Age, New Delhi, November 22-24, 2000.

We are in the era of Knowledge Economy. In 90's
United State recaptured the leadership of world
economy, with the use of Knowledge based information
in all economic activity especially through the powerful
Internet.

Knowledge Economy

As the author of Digital Economy, Don Tapscott,
says, “The new economy is a knowledge economy
based on the application of human know-how to every-
thing we produce and how we produce it. In the new
economy, more and more of economy's added value
will be created by brain rather than brawn, many agricul-
tural and industrial jobs are becoming knowledge
work.” Knowledge is used to produce products as well
as for making them smart. The knowledge content of
dumb products is increasing. In the new economy, ad-
ding ideas to products and turning new ideas into new
products is what the future is all about; whether people
act as consumers, or producers, adding ideas will be
central to wealth creation. The rise of the four Asian
dragons in the 1980's led to a situation where other
developing countries began to copy what they were
doing practically wholesale. As a result, countries began
to produce similar products, creating a situation of
chronic over supply. Given the existence of limited
global markets this reduced competition to a matter of
price competition. Many countries developed in a way
that left them with no product considered uniquely their
own, and enterprises found themselves with no core
competence but only blindly copying others with a lack
of innovation.

Paradigm Shift—a Necessity

The world today is in the midst of a period of ex-
plosive change. This change is so fast and furious that
the future is at once both indistinct and unpredictable.
Japan’'s Economic News has likened Japanese banks
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(The Japanese Central Bank) to a boat in the middle of
a vast ocean. It continues to move but has no charts to
show where it's going. In such a climate whether we can
safely reach the harbor of financial stability remains an
open question. If even the Japanese Central Bank with
all the experts and resources at its command cannot
escape such difficulties, then the problem faced by
small and medium businesses is manifold. These
problems faced today are in fact a direct product of the
success the countries of Asia experienced earlier. It has
been said that: “Experience does not always make us
smart. Experience can also make us dumb.” Success is
sometimes the mother of failure. Hence we urgently
need a paradigm shift.

There is a need to change past ways of thinking and
doing things. It is essential not to be mesmerized by
“market economy” fever. Looking to see what sells well
in the market place and following suit may well have
been good market economics in the past during the
industrial age, where following others could be equally
profitable. However, things are different today in the era
of knowledge economy where the economy is customer
oriented. Only by knowing precisely who the customers
are, what they want, how many they are and what sort
of prices they can afford can a model firm manufacture
the products they expect, that they want to buy and that
will perhaps pleasantly surprise them, with a value
others cannot provide. In mainland China enterprises
are unable to sell the high quality, high price, TVs, air
conditioners and refrigerators they are producing. They
still persist in producing such high quality, high priced
products, as they feel they have to conform to the trend
of all market economies. This mistake is similar to that
made by the three big US automobile manufacturers in
the 70's-80's. Despite slight differences in approach, the
US public wanted cars with low fuel consumption and
GM, Ford and Chrysler fought with each other to
develop bigs cars. As a result, one third of the domestic
car market was captured by Japanese manufacturers,
who produced low-fuel consumption cars.

Knowledge economy is customer
oriented.

If the home appliances sector in mainland China
maintains its current way of producing high price TVs,
air conditioners and refrigerators etc. their future is
bleak. This is so for the simple reason that everyone
who can afford to purchase such appliances has al-
ready done so. Nevertheless there remains billions of
people of mainland China who still have not purchased
TVs or other appliances, it would be better to create a

new market locating a new customer base. This implies
a need to find ways of developing cheaper models, to
halve current costs. This will ensure that billions of
families currently unable to afford televisions are bought
into the market. This is one way of creating a new and
much larger market.

Every system has its own growth limits and this is
equally true for any paradigm. There are different inter-
pretations for the term paradigm. Marilyn Ferguson
describes it thus: “A paradigm is a framework of thought
--- a scheme for understanding and explaining certain
aspects of reality.” Stephen R. Covey describes it as the
way we “see” the world —not in terms of our sense of
vision, but in the way we perceive, understand and inter-
pret the world in which we live. A simple way to understand
the concept of the paradigm is as a map. Thus, reading
the wrong map would never help cne arrive at the des-
tination, regardless of the effort you put in. On this basis,
it is essential that we set about revolutionising the way
we think of as well as do business.

Customer Oriented Product Development

The most important in changing 1990’s industrial
management trends has been demand. A number of
important factors must be cultivated to foster the crea-
tion of new business and products:

Speed Revolution: What changes have there been
in demand? The first point to note is the “Speed
Revolution”, that is all products have come to highlight
speed. Computers are perhaps the best example. Chair-
man of the Acer Group, Stan Shih, argues that the com-
puter industry must turn itself into a fast food industry,
like MacDonalds, where the product is sold as soon as
it is produced. This allows the transfer of the freshest
technologies into the hands of the customer and there is
absolutely no need for inventories. At present one of
the most important reasons for losses is not because of
not making money on what they sell, it is that the life
cycle of this product has disappeared, that it cant be
sold. Inventories are in fact the most important factor
causing losses.

Fursuit of Convenience

Value for Money: In the past, good quality gave one
a competitive advantage. This is no longer true, be-
cause good quality is already a basic market condition.
Right now “good prices” are what attract consumers.

Multiplicity of Choice: Needed to meet the increas-
ing diversity of consumer demand.

«sEcological Considerations: Before purchasing a
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product these days consumers first consider the level of
harm it causes to the environment. Hence firms are
obliged to manufacture environment friendly products.

The concepts discussed can be broadly included
under the rubric of customer orientation, that is a
market which takes the wants and needs of the cus-
tomer as its primary consideration. In other words, a
market where there are no competitors is the one truly
competitive market. But what exactly do we -mean by
customer orientation. First we must understand who
our customers are and find out what their real
demands are, and from that how to design and provide
products and services that go beyond the real needs
of customers. This is the best way to achieve customer
satisfaction. If a company can manage this, then
products they develop will definitely sell and make
money.

Establishment of Core Competence

The key to a successful business is not to do the
same things as someone else or to compete with
others. Success comes from doing things differently
and avoiding competition. This allows one to provide a
unique or integrated value to customers. An enterprise
able to achieve this is more likely to be successful. If a
company wants only to survive, then it will have to com-
pete with others, because competition is the route to
survival. However, enterprises seeking sustainable
development need to look further than merely compet-
ing with others. They need to go beyond competition, to
providing unique value, that is the provision of a core
competence. In simple terms core competence refers to
providing customers with special value, something that
no one else has the ability to provide. One good ex-
ample is the Japanese company Sony. For the last 30-
40 years, Sony’s core business has been audio-visual
products and miniaturization which was its core com-
petence. However, when other companies develop the
same skills one's core competence disappears. As
such, companies must be relentless in the development
of their core competence.

Core competence refers to providing
customers with special value, some-
thing that no one else has the ability to
provide.

Concept R&D — Listening to Customers

People involved in the field of technological re-

search often express the concern: Even with
numerous researches and having invented new tech-
nology and patented them, it is impossible to turn the
research into valuable products. Each year there are
tens of thousands of patents handed out for new in-
ventions, but the number of these that are ultimately
developed into products is probably less than 1 per
cent. What then is technology? After fully grasping the
concept of “customer orientated” product develop-
ment, how is it to be implemented? The answer is
Concept R&D particularly for small and medium busi-
nesses. Concept R&D was introduced in Taiwan 7-8
years ago. This is an extremely important area and
one where it is extremely easy to benefit. It is a form
of work absolutely anyone can do, that applies to all
sectors of the economy and that requires no educa-
tional background. As long as one is willing to believe
in it, it can create opportunities and value. It is the
combination of a group of things (information) that
gives “concept” aim and advantages. Many industries
have developed out of concepts such as banks,
freeway tollbooths and overnight delivery etc. In this
sense, innovation or creativity involves bringing forth
things that currently do not exist—be it ideas, or ap-
proaches. Thus, other than technical R&D, it is neces-
sary to create an environment where all employees
can become involved in concept R&D. Only then can
we have genuine creation of value. Although the tech-
nical level of products such as the Sony Walkman, 3
M’s Postits, Fuji's instant camera and VCR Plus was
not particularly high, concept innovation ensured that
the value they created attracted the attention of the
public. In addition, products such as the computer,
facsimile machine, the video recorder and the PPC
were technically more advanced, but coupled with
market innovations they created amazing value. In
contrast, because application technology has yet to
be found for other high tech products such as super-
fine fibers or rotary engines, the value they have been
able to create has been relatively low. The best way
for small and medium enterprises to develop products
is concept R&D. In fact the area of most importance
at present is not R&D into new technology but new
product concepts. Once we have a product concept
we can then .look for existing technology to meet
needs. The problem with products that cannot at
present be developed lies not with technology but the
lack of new product concepts.

Development Innovative Corporate Culture

Environment is the most important factor influenc-
ing individual performance. The way in which in-
dividuals think is closely influenced by organisational
culture. Although organisational culture is an intan-
gible management resource, many entrepreneurs are
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well aware of its importance and regard it as a key
element in management strategy. As such, any or-
ganisational reform must start with corporate culture,
with the aim of creating an environment where in-
dividuals dare to speak their mind. That is the only
way to create professionals who can both do and
create. How do we go about establishing such a
work environment? First it is necessary to breakout of
old ways of thinking and remove habitual barriers, es-
tablishing a research environment based on new
rules. In response to the new century, enterprise
management thinking has already changed consider-
ably. For example, company interest first has given
way to customer interest, investor satisfaction has
been replaced by customer satisfaction. It is better to
attract customers than to sell well, it is better to work
out ways to satisfy customers than to think about
how to make greater profits. Put simply, the move
has been from things to people, from “controlling
orientation” to “mission orientation”, developing a
corporate culture that attaches sufficient importance
to Concept R&D, Innovation, Quality and Organisa-
tional Learning. This is necessary to turn everyone
into a habitual innovator and allow everyone to
develop his or her unconscious competence,
creativity and innovation.

It is necessary to breakout of old ways
of thinking and remove habitual bar-
riers, establishing a research environ-
ment based on new rules.

Establishment of PROVICE' Business

Today it is necessary to integrate products and ser-
vices in order to expand the profit zone. There are many
good examples that emulate in this respect. GE medical
company produces not only CT scanners, but has
created a global CT scanner network, connecting scan-
ners installed in hospitals around the world. As such, GE
can monitor each scanner’s condition, ensuring each is
in prime operational condition. This has helped increase
the company’s profits by 30 per cent and has pleased
hospitals very much. The OTIS Elevator Company
started to do the same thing and has seen profits and
customer satisfaction improve as a result.

1. PROVICES is a new word coined by the author, to mean
PROducts plus serVICES).

Information Technology & eCommerce

It is vital to understand the speed revolution brought
about by information technology and how this is chang-
ing our way of life and the workplace. As we race into
the future, with new technology is being introduced at
an unprecedented rate, it has served to dramatically en-
hance our means of communication, in a way that
everyone on the planet can create their own digital busi-
ness, functioning at the speed of light. Several examples
serve to highlight this point: Cisco Systems first started
its web commerce in July 1996 and in two and a half
years achieved US$ 8 billion in revenue, now processing
over US$ 1 billion on-line orders each month. Cisco is
one of the major success stories of web commerce.
Digitoe is a footwear company that takes personal
measurements and will make a customized pair of
shoes in 3-4 weeks. A Canadian Company, PETtrack
allows pet owners to implant microchips in their pets so
that they can track them down if they get lost. At
present, something in excess of 4 million dogs and cats
have had implants. Coca Cola in Japan has a network of
vending machines that automatically contact the central
distribution facility when they are running low on a par-
ticular soft drink. LoJack in the United States is an anti
car theft device, that allows the police to pinpoint the
location of any stolen device. Four years ago the China
Productivity Center in Taiwan was transformed into a
virtual office. As a result staff is encouraged not to go to
office, unless it is absolutely necessary. It should be
possible to work almost anywhere as long as it is con-
venient and productive. Both intranets and Internet are
used for communication. It is now absolutely vital that
processes are digitized and as much business is con-
ducted on line as possible. Failure to utilize information
technology to its full potential is to deny the future. It
must be borne in mind that the future is today-it is now.

Conclusion

The key to future success is to reinvent business on
the web, and live in the state of Knowledge Economy as
soon as possible, therefore cultivating a knowledge based
corporate culture is a must. Most of us think : “I'll believe
it when | see it.” But changes are already too quick to
maintain such an attitude, because once you see it, it's
already too late to do anything about it. Clearly the way
forward is to change the way we think if we are to succeed.
We must say “I'll see it when | believe it.” O
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Reinventing the Organisation for the e-Age

Yoshihide Ishiyama

The author reviews the business opportunities being
created (and possibly destroyed) by IT. In actual prac-
tice, how Japanese corporations are absorbing IT and
transforming their lines of business is also dealt with.
The article offers an argument as to how IT is and
should be reinventing corporate organisations.

Yoshihide Ishiyama is with Faculty of Policy Informatics, Chiba Univer-
sity of Commerce, Japan. The paper presented at the International
Conference on Productivity in e-Age, New Delhi, Nov. 22-24, 2000.

In 1998 the Japanese economy was in Severe
recession, with negative growth of 2.5 per cent and un-
employment rate of 4.1 per cent. Since 1999 the
economy has started to revive albeit slowly. Amidst this
stagnant economy the only ray of hope is the IT Revolu-
tion and the re-birth of corporations. Excess capacity
and balance-sheet weaknesses still remain in many in-
dustries, but innovation-driven corporations, many of
which are small and new, are gradually taking roots.
Corporations that have already absorbed IT well and are
thriving are still a tiny minority, but the majority of them
have at least recognized its importance.

The Japanese economy has always been charac-
terized by highly efficient manufacturing industry and, in
sharp contrast, highly inefficient finance, distribution,
telecommunications, services, and construction in-
dustries. Even in the manufacturing industry inefficien-
cies are visible in such areas as corporate control,
marketing, procurement, logistics, and distribution.
Novel management techniques made possible by IT are
expected to enable corporations to make a significant
progress in solving these problems. The task ahead is
not simply adopting IT-based management techniques;
rather, it is re-defining corporate strategy and making
changes in corporate organisations in an environment
of the unfolding IT Revolution.

The Japanese economy has always
been characterized by highly efficient
manufacturing industry and, highly inef-
ficient finance, distribution, telecom-

munications, services, and construction
industries.

IT: Enabling & Disruptive Aspects

The model of Japanese corporate success has, as
many have argued, centred on the notion that high
quality and low cost can simultaneously be achieved by
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cofitinuous improvement (Kaizen). The practice of con-
tinuous improvement in Japan was initially applied to
the product, but has subsequently spread to manufac-
turing process and to business process in general. In
past decades, this practice in the workplace, which is by
no means easy, has enabled corporations to constantly
raise the quality and variety of products. In an age of
stable technology and relatively homogeneous con-
Sumers, such an incremental approach and
homogeneous competition among corporations have
proved surprisingly rewarding for Japanese consumers
and corporations.

However, this Japanese model had run out of its
useful life by the mid-1980s. Incrementalism had in-
creasingly degenerated into attachment of frivolous
functions or “over-quality” that few consumers want,
only adding to price but no value for money. No wonder,
consumers began to refuse expensive but indistinct
products or services. Incrementalism had also induced
corporations to make competitive capital investments
without regard to profitability calculations which even-
tually resulted in massive excess capacity and low rates
of return on equity and assets. Capital productivity, or
real value added per unit of capital assets, continued to
deteriorate. Labour productivity, or real value added per
manhour, has been at par with those in the United
States, at least in the manufacturing industry, but the
improvement thus far has been achieved by increase in
capital stock per worker almost entirely and not by in-
crease in organisational efficiency or in genuine techni-
cal progress. Recent weaknesses of Japanese firms
have been described vividly by Porter and Takeuchi
(1999).

In the late 1990s, Japanese corporations did arrive
at the realization that incrementalism may not be the
right approach to run their businesses, satisfy better-in-
formed and more price- conscious customers, and
achieve high levels of labour productivity as well as
capital productivity. They do feel the need to break free
from the pack. Fundamental reform of the business
process has thus become an imperative for virtually all
corporations, regardless of the spread of IT. However,
the influence of IT on conducting business is increasing-
ly pervasive, and nobody can afford to ignore it.

Incrementalism may not be the right ap-
proach to run businesses and satisfy
better-informed and more price-con-
scious customers.

Enabling as well as disruptive aspects of IT are

being observed in the evolving digital economy. It is
often the case that those two aspects show up as the
two sides of the same coin, and therefore the introduc-
tion of IT into business requires careful planning and
prior assessment of its outcome. Let us now review
what IT is enabling corporations to do in general.

Firstly, in the area of product innovation, IT s ena-
bling firms to develop entirely new preducts and ggi-
vices that cannot possibly emerge without IT: To give a
few examples, there already exist such |T-embodying
products as the personal computer, the car navigation
system and the video game machine. In the near future
we shall see such products as the telephone with a TV
screen, the automatic interpreter machine, the intelligent
cleaner, the home server for entertainment, the nursing
robot, and the like. There also already exist newspapers
and magazines, games, and music, all distributed on-
line. Secondly, in the area of customization, IT is ena-
bling corporations to offer products and services that
are made to specific orders from individual customers at
prices only slightly higher than those of mass- produced
products and services. Examples are personal com-
puters made by Dell Computer, blue jeans by Levi’s,
cosmetics products by Proctor & Gamble and wrist
watches by Citizen. GM and Ford are about to offer
automobiles with more options, although they are still a
long way from full customization. Customization of
manufacturing is, of course, not easy (GM is now build-
ing a factory that can operate with direct orders from
consumers). Moreover, customization is not limited to
manufacturers. Even with mass-produced products, it is
possible to tailor some aspects of the services or
delivery surrounding the product. For example, the way
the product is packaged can be changed according to
a specific circumstance of a customer. Customization
with reasonable price will not be attainable without the
support of IT.

Thirdly, in the area of standard products, IT is ena-
bling retailers and manufacturers to market their mer-
chandise on-ine through Web sites. Retailers may be
virtual or real, and even real retailers with bricks-and-
mortar stores can run on-line stores. Manufacturers are
also expanding their direct sales to consumers through
Web sites. In case retailers do not have enough resour-
ces to maintain a Web site on their own, they can
depend on on-line shopping malls, and some such
malls have already achieved big success. Fourthly, IT
is creating new types of intermediaries. When large
manufacturers expand on-line procurement of materials
and components, they do it on their own, but also in-
creasingly through intermediaries. ANX (the Automotive
Network Exchange) with the Big Three, Renault and
Nissan is one such example. In Japan, many large
manufacturers are opening up open e-marketplaces,
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where sellers and buyere can freely enter for transac-
tions in materials and components. For consumer
products, on-ine shopping malls, auctions and
automobile information providers are also newly born
intermediaries (infomediaries).

Though IT is beneficial to emerging new busi-
nesses, at the same time it is disruptive or destructive to
traditional businesses. For example, the expansion of
e-procurement and e-marketplaces will destroy, at least
in part, the traditional assembler-supplier relationship.
The expansion of direct B to C marketing by the
manufacturer will have the same effect. In general, small
suppliers, small retailers and small wholesalers will have
to face the danger of losing traditional business. A more
subtle aspect of this whole process is that the enabling
aspect and the disruptive aspect of IT can co-exist
within the same firm as well as across firms. In theory, it
should be possible for any firm to integrate the on-line
businesses so that they do not conflict with each other.
One way out is to establish a subsidiary company,
which deals with products not marketed by the parent
company, but there will be other ways. For any firm
facing the risk of losing business in competition with
on-line companies, the way traditional business is con-
ducted can be altered in such a way that the remaining
competitive advantages, such as intimate personal ser-
vice, the sense of security from the physical facility, in-
stant provision of the merchandise, and possibly the
reliable brand name, will have to be polished. Fortunate-
ly for traditional businesses, some products (mainly
luxuries) and many services would not easily go on-line.

Though IT is beneficial to emerging new
businesses, it is disruptive or destruc-
tive to traditional businesses.

IT-Based Businesses in Japan: Current Status

The IT Revolution would not be so revolutionary if
brand new products and services did not emerge with
its support. How do Japanese firms fare on this count?
The answer would be “Not bad, but not excellent.” The
traditional  strength in  consumer electronics,
automobiles and robotics is today turning out interest-
ing products such as video game machines, digital
cameras and digital video cameras. Video game
machines can never be ignored because they are a
surprisingly big business. Sony Computer Entertain-
ment could sell 380 thousand units of Play Station 2 in
only three days on the Web site when it was launched in
February 2000. The company plans to sell 10 million

units of this high-performance machine over a year
worldwide, at the price of about $400. Development of
this machine was done in collaboration with Toshiba,
and cost more than $1 billion. Digital cameras are be-
coming popular now worldwide, and Japanese
electronics firms dominate the worldwide annual
production of a little over 5 million units.

Personal computers present a mixed picture. They
are certainly produced on a massive scale (11.7 million
units in 1999), but the lucrative parts (the OS and the
CPU) have to come from the United States. There are
about 27 million users of the Internet now, mainly via
personal computers. They will have to be made more
user-friendly, however. A number of interesting new
products will be turned out in the near future. Matsushita
Electric Industrial is completing its R&D on the home
server, which will be like an integration of a computer
and a VTR. Honda Motors and some other companies
are experimenting with the nurse robot. With the pro-
gress of IT, it is expected that Japanese electronics firms
will soon turn out many digitized household appliances.

In mobile telephony, Japan has been catching up
with other more advanced countries. As of March 2000,
there are 51.1 million users of wireless, hand-held
telephones, whose number increased by 9.6 million in
fiscal 1999. Among the users of mobile telephones there
are 12.7 million who subscribe to Internet access. This
service, introduced by NTT DoCoMo in February 1999,
has grown explosively. Unfortunately, however, the
telecom industry, as an integral part of the IT infrastruc-
ture, still charges high rates and the transmission speed
is still slow in Japan.

On the front of manufacturing customization, the
only serious case is the one practiced by Citizen Watch.
At reasonable price this company offers customization
of wrist watches. It is puzzling why automotive and
electronics companies, with their enormous capacities
and flexibility, are not showing much interest in cus-
tomization. In production of software and contents, the
Japanese have shown a sharp contrast of weakness in
operating and application software and strength in
game software. For the personal computer, operating
and application software have been dominated by U.S.

Japanese have shown a sharp contrast
of weakness in operating and applica-
tion software and strength in game
software. The explanation lies in the
Japanese talent for visual illustration.
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products such as Microsoft's Windows, Excel and Word
and Lotus’-Lotus 1-2-3 and Lotus Notes groupware.
Such a dominant position of the U.S. software products
has been achieved by a long history of computer
science and a large number of computer users in the
United States. In Japan, the number of computer scien-
tists is small and the importance of software has long
been neglected. Although it is difficult, if not impossible,
to close this gap with the United States, it is not that the
Japanese totally lack the talent for developing original
software. For example, in mobile telephones and car
navigation systems, Japanese-made software called
TRON is used. Japanese strength is more apparent in
game software such as Final Fantasy from the software
house called Square. Game software is exported on a
large scale. There are some 70 game software
developers in Japan. The explanation of this strength in
game software perhaps lies in the Japanese talent of
visual illustration, which goes back of ancient times. In
the area of digital household appliances, it is expected
that the Japanese will produce many interesting
software based on technologies of logic LS| chips and
application software directed towards appliances.

New products and services certainly contribute to
higher productivity. There are two ways to raise produc-
tivity —one to create new demands with new products
and services and the other is to adopt more efficient
means in the operation of existing businesses. Let us
move to the changes in the operation of existing busi-
nesses that are taking place now. Almost all large cor-
porations are undertaking IT investment in order to raise
operational efficiency. Clearly, R&D is one area where the
cost cutting effort is being directed. Automotive com-
panies are raising the level of CAD and trying to bypass
the building of the mockup model. Toyota Motors says
that about 40 per cent of collision tests are now conducted
on the computer and there has been substantial cost
savings. Given the increasing complexity of technology
development and the shorter product cycle, corporations
are stepping up their R&D collaboration with other cor-
porations. Sony has started such collaboration in design-
ing and developing parts and components with its
suppliers. Japanese corporations have yet to build a more
effective way to collaborate with universities.

In manufacturing, the application of computers is
continuing. In addition, the use of modules and stand-
ard components is spreading. Achieving lower cost and
yet maintaining quality and character are the goals. On
the front of selling more, corporations in consumer
electronics and automobile industries, banks and
brokerages, and large retailers are launching Web sites
and trying to market their products directly to cus-
tomers. Obviously the aim is to expand sales without
the high costs of traditional ways. Sony (January 2000)

and Matsushita Electric (October 2000) have set up sub-
sidiaries to sell their products to consumers on-ine.
Hitachi will follow suit in January 2001. To be precise,
Sony runs a direct sales company, whereas Matsushita
and Hitachi run portals to invite consumers to retailers
in the group. Kao, a cosmetics company, began in April
1999 to equip some 2,000 store advisers of its sales
subsidiary with notebook PCs, which can be used to
access the internet for merchandise information and in-
formation about successful sales cases. These store ad-
visers visit retailers and discuss business plans with
them. One of the most successful cases of on-line sales
is a company called Askul (meaning come tomorrow),
which sells mainly stationery goods to other companies.
It used to be a business unit of a manufacturer called
Plus, but became a subsidiary company in 1997. In
1998, its sales reached Y22.6 billion and its pre-tax profit
Y0.8 billion. Its headcount is only about 120, but it deals
with some 800 thousand customers across Japan.
Prices are lower than in regular retail stores, but the
greater customer value is the convenience of the
delivery of an assortment of stationery goods to the
company office.

At the moment, the announced plan of Seven
Dream dot-com is attracting a great attention. In Japan
convenience stores have been a big success in retail
industry, with their great variety of merchandise and
just-in-time, small volume delivery by wholesalers.
Seven-Eleven Japan, a subsidiary of the giant general
merchandise store Ito Yokado, is the most successful
convenience store chain; it set up Seven Dream dot-
com as a subsidiary in October 2000. The business plan
is to put up terminals in 8,400 Seven-Eleven stores
across Japan and sell PCs, books, household goods,
tickets, etc. that stores do not sell. Merchandise can be
delivered either on the store front or by the home
delivery company. This is a model of click-and-mortar,
which seems to hold a good prospect. On the front of
on-line procurement, many large manufacturers have al-
ready set up open systems. For example, Sony's
procurement of components, now running at about Y1.5
trillion, is expected to be 90 per cent on-line by 2001.
Fujitsu, NEC, and Matsushita Electric, whose procure-
ments are even larger, are moving in the same direction.
Their systems are not entirely open, however. Sony
maintains the system with 500 suppliers out of 3,000 it
deals with. Sony's production plan is disclosed for a
period up to 7 months real time to these suppliers so
that they can also plan their production and deliver
components just in time.

Organisation Follows Strategy

Professor of management history (Harvard) Alfred
Chandler has propounded a widely known dictum “Or-
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ganisation follows strategy”. Faced with the coming
decades of IT Revolution and radical change, corporate
leaders throughout the world cannot avoid re-defining
their organisations. This task is usually couched in
terms of “going cyber”. Not only businesses but or-
ganisations have to get cyberized. Within the organisa-
tion, cyberization tends to proceed at differential speeds
and is usually most advanced in manufacturing, which
explains why corporations have been strengthening the
use of IT in other areas like marketing, procurement,
logistics, inventory control, and office work. Aims of
such cyberization are cost savings, faster response to
marketplace and operational efficiency. Many corpora-
tions are yet to reap these benefits from cyberization.

However, re-defining and re-inventing the organisa-
tion today is not as simple as that. Organisation may be
defined by divisional structure or by hierarchical struc-
ture. The issue of how best to introduce IT into the or-
ganisation has been discussed extensively. But an
organisation can also be defined by its mission—the
vision and the strategic objective in the case of the busi-
ness organisation. Il is here that Chandler’s dictum has
a bearing. Corporate vision is the message the that a
corporation projects to society as to what that corpora-
tion exists for. Sony has a vision of “digital dream kids",
and tells us that it intends to provide society with enter-
tainment based on digital technology. Toyota Motors
has a vision of “harmony” (with society and environ-
ment), and tells us that it intends to develop
automobiles that are friendly with society and environ-
ment. Unfortunately, only a minority of Japanese cor-
porations succeed in projecting such visions. When
considering vision, it is not enough merely to say that
the company wants to contribute to the well-being of the
nation through business activity. Vision has to be more
specifically rooted in that company’s identity and char-
acter.

Once the vision is established, the next step is to
define strategic objective(s). Everywhere strategy is
talked about, but rarely is it defined precisely. As Kim
and Mauborgne (1999) state, market creation, rather
than incremental improvements in cost and quality
within existing businesses, must be the central strategic
challenge to corporations. It has always been so, but
the need and potential for market creation, based on
radical technological changes, are even larger today.
People are tired of more of the same. Kim and
Mauborgne rightly point out that “key insights into new
market spaces rarely come from projecting the trend.
Instead, they arise from business insights into how the
trend will change value to customers”.

True, some industries compete principally on price
and function, and other industries on feelings. In Japan,

too many industries compete on feelings and frivolous
extras only add to price, not customer value. In such a
case, organisational changes to enable production and
distribution of much simpler, sharply lower- priced
products and services, which requires to break free
from the pack, can be a distinct strategic objective.
There is more room for such an objective now 1o create
more customer value. For example, chain coffee bars
like Doutour and Starbucks have proliferated in Japan.
They are a low-cost operation based on self-service,
and offer a cup of coffee at about Y200, whereas tradi-
tional independent coffee shops offer it at much higher
price. On-line brokerage houses have succeeded in cut-
ting transaction commission by nine-tenths. However, in
other cases, turning a functional and low-price business
into a luxury emotional business can also be a distinct
strategic objective. In Japan, truly luxury goods and ser-
vices are not produced well, and tend to be dominated
by imports or foreign companies. Japanese companies
have yet to find a distinct strategic objective aimed at
high-end consumers with sophistication.

If strategy means market creation based on new
technologies and new market opportunities, managerial
leadership and coordination are essential. The best or-
ganisation will not by itself evolve in that direction. It is
believed that large, integrated companies today are
dinosaurs that will soon be displaced by focused,
flexible, and relatively small companies. Although this
belief seems to be correct in general, we have to care-
fully avoid one-size-fits-all thinking. For example, Sony
changed from majority ownership to 100 per cent
ownership of some of its subsidiaries in January 2000,
which means tighter control by the parent. This is an
issue of centralization vs. decentralization of manage-
ment, which may not always be mutually contradictory.

As Professor Christensen (2000) of the Harvard
Business School states, companies can outsource, play
virtual games, and concentrate on core capabilities so
far as many of their activities can be standardized.
Machines not meant for the frontiers of performance
can be made more effectively in a nonintegrated model,
such as the system made popular by Dell Computer
Corp. Cisco Systems Inc., which exploited the modular
architecture of its routers to disrupt the telecommunica-
tions — switching business from the low end.

However, even these nonintegrated companies
have been forced to integrate many R&D and manufac-
turing activities internally when they moved into the cut-
ting edge. When truly new technologies emerge and
companies wish to create new market space on that
basis, virtual, nonintegrated organisations will not work.
And, exploiting new technologies and creating new
products and services must be the most important ele-
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ment in the definition of strategic objective(s). This ob-
servation will by and large apply to the manufacturing
industry, but also to the financial industry and possibly
to the distribution industry.

Exploiting new technologies and creat-
ing new products and services must be
the most important element in the
definition of strategic objective(s).

Thus, organisation will follow strategy. But the
converse is also likely to be true. At any given point
in time, a corporation is endowed with certain resour-
ces and capabilities, which cannot be changed in-
stantly. Organisational changes according to defined

strategic objective(s) will take place over a certain
time interval. Changes will have to be paced carefully.
Big audacious changes rammed through the or-
ganisation will usually not work. At the same time,
however. small organisational changes, so small as 10
be almost imperceptible, will not work. Japanese cor-
porations usually prefer small, gradual change, but in
the age of IT Revolution, not stable technologies, this
approach is not advisable.
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The world is full of willing people, some willing to work, the rest willing

to let them.

— Robert Frost
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Dynamics of Knowledge Management &

Intellectual Capital

P.N. Rastogi

This paper outlines briefly the nature, significance, ra-
tiona'e, and requirements of managing knowledge in
organisations. Management of knowledge (KM) is
viewed as a dynamic multi-feedback cyclical process
involving organisational learning, innovation, com-
petencies/capabilities, stream-lined work processes,
human capital and social capital of the enterprise. The
process is driven by the firm’s turbulent business en-
vironment, and generates intellectual capital (IC) as its
resultant. Intellectual capital is here viewed as the holis-
tic meta-level capacity and capability of an enterprise to
cope with the challenge of value creation amidst con-
stant change. Managerial policy implications for sus-
tained competitiveness are inferred from the KM-IC
process.
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The competitive advantage of an enterprise is
neither static nor lasting. Its nature and direction are
continually defined and driven by the expertise and
capabilities, creativity and innovation of the companies
competing in an open market. “An organisation’s
capacity to improve existing skills and learn new ones”,
say Prahalad and Hamel (1990), “offers the most
defensible competitive advantage of all”. Herein lies the
nature and rationale of learning and knowledge
management in organisations.

Knowledge Management: Nature & Scope

Development and deepening of existing, and/or
creation of new skills, competencies, capabilities, and
expertise, depend on a continual cultivation, sharing,
and use of knowledge by organisation members. A sys-
tematic and integrative coordination of organisation-
wide activities of acquiring, creating, storing, sharing,
diffusing, developing and deploying knowledge by in-
dividuals and groups in pursuit of organisational goals,
defines the nature and scope of knowledge manage-
ment. Knowledge management is a business process. It
is based on learning. It involves creativity and innovation
as knowledge generating activities, and leads to crea-
tion of expertise, skills, competencies and capabilities
as usable forms of knowledge. The latter constitute the
dynamic bases of a firm's competitive advantage. In this
sense knowledge has become the key economic
resource and the dominant source of competitive
advantage'. “Leveraging organisational knowledge is
not only important, but may be the most important job a
management has” (Drucker, 1995).

1. The importance of knowledge in this context can be seen from
the fact that the present market value of Microsoft at over $ 460
bn exceeds the total market value of all auto firms in USA.
Similarly, the present market value of Infosys exceeds the
market value of much larger auto and steel firms like Telco and
Tisco in India.
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Knowledge management is the process through
which firms create and use their institutional or collec-
tive knowledge. It includes three sub-processes (Sar-
vary, 1999):

e Organisational Learning—the process through
which the firm acquires information and/or
knowledge;

e Knowledge Production—the process that trans-
forms and integrates raw information into
knowledge which, in turn, is useful to solve
business problems; and

e Knowledge Distribution—the process that al-
lows members of the organisation to access
and use the collective knowledge of the firm.

Knowledge management comprises knowledge—
focused activities. Eight major categories of such ac-
tivities are (Ruggles, 1998):

e generating new knowledge

e accessing valuable knowledge from outside
sources

e using accessible knowledge in decision making

e embedding knowledge in processes, products,
and/or services

e representing knowledge in
databases and software

documents,

e facilitating knowledge growth through culture
and incentives

e transferring existing knowledge into other parts
of the organisation, and

e measuring the value of knowledge assets,
and/or the impact of knowledge management

A succinct definition of KM defines it as systematic
leveraging of information and expertise to improve or-
ganisational innovation, responsiveness, productivity,
and competence (Lotus- IBM).

Knowledge management is the sys-
tematic leveraging of information and
expertise to improve organisational in-
novation, responsiveness, productivity,
and competence.

Globally competitive firms today are those which
have the insight and foresight to develop, mobilize, and

allocate their knowledge resources to ever new produc-
tive uses. Continuing development and expanding
productivity of their knowledge resources are the most
important determinants of their sustained high perfor-
mance. Their practice of knowledge management is
based on their belief that if they do not live in the future
today, they will live in the past tomorrow. For this pur-
pose, they have become engines of inquiry. They con-
stantly and obsessively question their operations and
processes, their theory of business, and the logic of
their business models.

Knowledge management operations

Management of knowledge by a firm is driven by
its strategy. Strategic objectives specify the desired
business results. The latter specify the requirements of
knowledge for decisions and actions in support of
strategic goals. For meeting the requisite requirements
of knowledge, firms plan and implement a set of KM
operations as follows:

¢ Identification of the nature, kinds and modes of
knowledge required for a competitively effective
implementation of enterprise strategy. The
knowledge may be explicit i.e., in the form of
structured information; or it may be tacit (sub-
jective) in the form of implicit operational know-
how, or heuristics.

e Mapping the existing and available knowledge
(including expertise and skills) in terms of its
context, relevance, and locations. Preparation
of “knowledge maps” assists employees to find
out who knows what. Company ‘yellow pages’,
skills inventory, and export databases denote
various forms of such maps.

e Capturing the existing knowledge through its
formalized representation.

e Acquiring needed knowledge and information
including know-how from external sources as
necessary.

e Storing existing, acquired, and created
knowledge in properly indexed and inter-linked
knowledge repositories.

e Sharing knowledge through its automatic ac-
cess and distribution to users on the basis of
their need and interest. It includes transfer and
diffusion of best practices. Tacit knowledge can
however be shared only through interpersonal
interaction. This'KM operation thence also sup-
ports and facilitates knowledge work collabora-
tion among people through collocated and/or
virtual teams.
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e Applying i.e., retrieving and using knowledge
including best practices, in support of
decisions, actions, problem-solving, automating
routine work, providing job aids, and training.
The notion of putting the combined knowledge
of the firm at an employee’s disposal at his/her
work site is the essence of Knowledge Manage-
ment System (KMS). The basic goal of a KMS is
to take key items of data and information from
various sources, such as groupware, data-
bases, applications, and people’s minds, and
make them easily available to users in an or-
ganized and logical form.

o Creating ie., generating or discovering new
knowledge through R&D, experimentation, les-
sons learned, creative thinking, and innovation.
This is the most advanced stage of KM in a firm.

Knowiedge repositories occupy a central place in
any knowledge management system. A knowledge
repository is an online, computer-based storehouse of
organised information, expertise, experience, and docu-
ments about a particular domain of knowledge. The lat-
ter may range from business intelligence and
customer-relationship-management to supply-chain
management or new strategic initiatives. Creation of a
knowledge repository involves collection, summariza-
tion, organisation and integration of knowledge across
multiple information sources. They serve as foundation
and knowledge sources for supporting problem-solving,
performance improvement, skills and capability
development, and process reengineering efforts.

Knowledge repositories
central place in
management system.
repository

occupy a
any knowledge
A knowledge
is an online, computer-

based storehouse of organized informa-
tion, expertise, experience, and docu-
ments about a particular domain of
knowledge.

IT—infrastructure for KM

Some of the world's leading companies have created
highly sophisticated, IT infrastructure for their KM ac-
tivities. Buckman Laboratories’ infrastructure for its
knowledge management system (K’ Netrix) for example
comprises electronic forums, on-ine libraries, a
knowledge base, electronic mail, Internet/World-Wide-
Web, intranet, project tracking systems, customer
relationship management systems, groupware, bulletin

boards, virtual conference rooms, and databases that
capture institutional memory (O'Dell & Grayson Jr. 1998).

IT—infrastructure provides relevant, rich, timely, and
accurate information to every employee who may need
and use it. Such an infrastructural support system there-
by makes a very big difference to a company'’s ability to
cope with its complex and difficult problems and chal-
lenges. If information about production, product(s), ser-
vice(s), distribution, marketing problems, and other
important issues and emerging opportunities, gets
through the organisation within minutes and hours, in-
stead of days and weeks; and the concerned people are
thereby enabled to work on the problems/issues/oppor-
tunities without time lags, the business can enhance its
strategic readiness, and responsiveness substantially.

British Petroleum’s creation of a virtual team net-
work, as a core part of its IT—infrastructure support
system for its KM, for example, produced the following
big benefits (Prokesch, 1997):

e Big reduction in the man-hours needed to solve
problems as a result of improved interaction be-
tween land-based drilling engineers and off-
shore rig crews.

* Notable decrease in the number of helicopter
trips to offshore oil platforms.

e Avoidance of a refinery shutdown because
technical experts at another location could ex-
amine a corrosion problem remotely.

e Reduction in rework during construction
projects because designers, fabricators, con-
struction workers, and operations people could
collaborate more effectively.

The company estimated a saving of at least $30
millions from its virtual teams network, in the first year
alone. Each member of BP’s top management team,
and each general manager of the business units, has at
least one virtual team work-station. The network enables
the firm to engage in continual conversations about
competitive dynamics, performance and corporate
values.

Structural support infrastructure

Structural support infrastructure refers to coordina-
tion of organisation—wide KM activities by a new role
position designated as Chief Knowledge Manager
(CKM). CKM oversees the involvement and varying par-
ticipation of other major role positions like senior
managers, functional or line managers, information sys-
tems staff, KMS staff, human resource managers, cross-
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functional and other project teams’ leaders, and in-
dividual contributors; toward implementing KM opera-
tions in the organisation. For this purpose, he/she also
helps devise appropriate performance appraisal sys-
tems, incentive schemes, and other promotional
measures toward fostering a culture of knowledge shar-
ing, use, and creation.

A CKM most importantly however, must understand
clearly the company's business model, the model's
logic, and strategic drivers. On the basis of such an
understanding, he must be clear about the nature and
kinds of knowledge that are vital for the company's suc-
cess and will help create value®>. A CKM needs to be
able to match knowledge and ideas with present and
emerging business needs and challenges, and be most
of all a knowledge broker. A knowledge broker guides
and helps transfer, synchronize, and relate business
knowledge across business areas/functions/units
toward engendering both improvement and innovation.
In his/her role as a knowledge broker, a CKM is ex-
pected to enthuse, guide, and enable others to con-
tinually strengthen a company’s market position
through leveraging its knowledge resources. He/She is
expected to help and encourage multifunctional teams
addressing critical business and/or technical problems.
He/she is expected to focus organisation members at all
levels on the creation and delivery of superior value
through learning, creativity, innovation, and superior
business practices.

KM implementation problems & difficulties

Implementation of a KM programme is neither easy
nor simple. It is beset with numerous problems and dif-
ficulties. A survey of extant literature, reveals the follow-
ing implementation challenges:

e Motivating employees to search, accept, and
adopt best industry practices.

¢  Developing metrics toward appraising the effec-
tiveness of a KM programme, and measuring its
results. -

e Motivating employees to share knowledge.

e Making knowledge usable i.e., storing it in an
easy to understand form and enabling the
employees to relate it to their work.

e Identifying suitable people for staffing and im-
plementing the KM programme. The
programme demands a multi-disciplinary back-

2. For an analysis of the kinds of knowledge a firm needs, see
Rastogi (1999a).

ground, and people management skills of a
high order.

e Changing people’s perceptions and behavior.

¢ |dentifying and representing the organisation’s
existing knowledge.

¢ Defining the scope of KM initiatives

e Developing common understanding of the
company's business model and strategic
drivers.

e Changing bureaucratic culture and organisation
structure.

e Staff turn over with special reference to attract-
ing and retaining talented people.

If these difficulties are further compounded by a
weak commitment of the firm's top management, the
development of a knowledge management programme
cannot take off. But even when strong support of top
management for the programme is in evidence, the
programme may still fail to realize its promise and
potential if the following “eleven deadliest sins” are not
avoided (Fahey & Prusak, 1998):

e Not developing a working definition of
knowledge i.e., failure to distinguish between
data, information and knowledge; and lack of a
shared understanding of what the knowledge-
driven company is all about.

e Emphasizing knowledge stock to the detriment
of knowledge flow.

e Viewing knowledge as existing predominantly
outside the heads of individuals.

e Not understanding that a fundamental inter-
mediate purpose of managing knowledge is to
create a shared context (through dialogue).

e Paying little heed to the role and importance of
tacit knowledge.

o Disentangling knowledge from its uses.

¢ Downplaying thinking and reasoning i.e. failing
to challenge prevailing modes of thinking,
reasoning, assumptions and beliefs.

¢ Focusing on the past and present, and not on
the future.

e Failing to recognize the importance of ex-
perimentation.

e Substituting technological contact for human in-
terface I.e. face-to-face dialogue.
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e Seeking to develop direct
knowledge.

Action imperatives for KM

The foregoing problems and difficulties, constraints
and impediments in the implementation a KM
programme, are not easily rectifiable. There are no easy
or simple solutions. What an organisation may however,
usefully do, is to initiate a concerted set of measures
toward progressively building up the company's
capacity for resolving and overcoming the problems
and difficulties. These measures are focused on building
a learning organisation (Rastogi, 1998). The latter is an
imperative prerequisite for effectively implementing a
KM programme.

Building a learning organisation is an
imperative prerequisite for effectively
implementing a KM programme.

The action requirements may be listed briefly as
follows. They entail a co-ordinated recasting of the
firm's training, incentives, and
programmes, along with organisational policies, pro-
cedures, rules and routines. The action requirements/
measures are:

e Creating and stressing continuous learning op-
portunities for people.

e Providing opportunities for people to engage in
dialogue and inquiry.

e Encouraging and rewarding collaboration and
team learning in a sustained manner.

e Establishing systems to capture and share
learning.

¢ Involving people toward developing and sharing
a collective vision.

e |dentifying and developing leaders who model
and support learning at the individual, team,
and organisational levels.

e Developing shared understanding first at local
levels since the locus of learning, and use of
knowledge resides largely at local levels; and
then gradually moving toward the level of a
company as a whole.

e Providing individuals frequent occasions for dis-
cussing, debating, and clarifying for themselves

measures of

communications

as to what constitutes knowledge in their areas
of work.

e Helping people identify the role, requirements,
and implications of knowledge for their work
performance.

e Focusing more on the flow of knowledge than
on its stock.

¢ While benchmarking processes of other com-
panies for comparison and learning, managers
must not lose focus of what may be unique in
their own company's situations.

e Creating a ‘boundaryless’ organisation. ‘Bound-
arylessness’ means ‘“behavior that is open,
where people act without regard to status or
functional loyalty, and also look for ideas from
anywhere” (Jack Welch).

e Remembering that in any successful innovation
and change, there is a crucial common factor: a
strong and motivating goal that anyone on a
team can easily understand and embrace.

e Introducing a skill-based pay plan as a part of a
wider system of incentives, rewards and recog-
nition. In a skill-based plan, employees are paid
more for developing and mastering new skills
that are relevant to company's strategic con-
cerns. Such a plan (or plans) helps create a
multi-skilled workforce, and engenders a culture
which values and rewards continuous learning

by people.

Corporate IQ vs. IC

The planning and implementation of all the forego-
ing actions and initiatives would require concerted ef-
forts of managerial leadership. These efforts would be
guided, shaped, and co-ordinated by the new role posi-
tion of the CKM. To the extent, all the foregoing efforts
toward building a learning organisation, and developing
human capital, are successful, they would engender
and enhance a company's ‘corporate 1Q".

“Corporate 1Q is a measure of how easily your com-
pany can share information broadly, and of how well
people within your organisation can build on each
other's ideas — Contributions to corporate |IQ come
from individual learning, and from cross- pollination
of different people's ideas” (Gates, 1999, p. 239).

Given the rapidly changing and highly competitive
markets in which most firms today compete, a company
can create a competitive edge only on the basis of new
concepts of customer-valued products, services, and
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ways of doing business. The ability to move information
and ideas quickly around a company is useless, if the
information does not tell managers and employees how
to create value, and the ideas are obsolete or irrelevant.
Information and ideas, learning and knowledge, must
enable a company to improve, innovate, develop and
deploy inimitable competencies and capabilities.
Knowledge must create or add value. In this sense, the
foregoing concept of corporate IQ does not go far
enough. It is of limited significance at best.

Creation of value through management of
knowledge is however, not a simple or stand alone task
or function. It is rather an intricate, multilateral, and high-
ly interactive organization-wide process that engenders
a firm's holistic meta-level intellectual capacity and
capability to cope with the challenge of constant
change (Rastogi, 1999).

Creation of value through management
of knowledge is an intricate, multi-

lateral, and highly interactive organiza-
tion-wide process.

This holistic meta-level capacity and capability of a
firm may be termed as its intellectual capital (IC). The
intellectual capital of a firm, in this sense, is a continuing
resultant of its organization-wide KM process, and as
such underlies the firm's trajectory of performance over
time. The nature and dynamics such a powerful KM-IC
process may be delineated as follows.

Dynamics of the KM-IC process

The dynamics of a firm’'s KM-IC process, and the
multilateral nonlinear interactions involved therein, may
be depicted in the form of a multi-feedback loop system
as in Fig. 1. The nature and structure of the system
dynamics of Fig. 1 may be broadly and briefly outlined
as follows:

Complex turbulent, and uncertain business environ-
ment (BE) continually confronts an enterprise with ever
emerging challenges and opportunities. They determine
the organisation's competitive strategy (CS). Both
strategy and environment drive organisational learning
(OL). The latter, also influences the firm'’s strategy in terms
of cognitive inputs. Organisational learning includes both
adaptive and generative learning, and involves regular
appraisals of external and internal changes, Strategy (CS)
and organisational learning (OL) together determine the
nature, domains and dimensions of the firm’s knowledge

Fig. 1. Dynamics of the KM-IC process

Symbols

BE - Business Environment

CS - Competitive Strategy

HC - Human Capital

SC - Social Capital

SP - Streamlined Processes

OL - Organisational Learning

KMS - Knowledge Management System
| - Innovation

C&C - Competencies & Capabilities

IC - Intellectual Capital

* % % % % % ¥ % ¥ ®

management system (KMS). The quality and value of
organisational learning however, significantly depend on
the organisation's human capital (HC).

Human capital represents the talents, skKills,
creativity, motivation, and commitment of the members
of an organisation. It is powerfully shaped by the social
capital (SC) of the enterprise. Social capital of a firm
denotes its ethos of trust and cooperation, help and
care, shared values and vision. In the absence of such
an ethos, HC can not develop i.e., people in an or-
ganisation can not meaningfully engage in organisation-
al learning (OL), innovation (I), development of
firm-specific competencies and capabilities (C&C), and
steamlining of business processes (SP) as a way of life.
Consequently, the organisation would also not be able
to cultivate and use its intellectual capital (IC), which is
bound up with a creative and flexible integration and
orchestration of the firm’s innovativeness, competencies
and capabilities, and streamlined processes. Human
capital (HC) drives and determines the quality and
productivity of organisational learning (OL), innovation
(1), competencies and capabilities (C&C) and intellectual
capital (IC); and is itself shaped by the firm’s social capi-
tal (SC), and knowledge management system (KMS).

The knowledge management system (KMS) is also
a bank of ideas, knowledge and expertise of a firm. It
provides valuable inputs of ideas, information, and ex-
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pertise to facilitate the firm’s innovation (|) efforts; sup-
ports development of needed skills, competencies, and
capabilities; helps in a continual streamlining of core
business processes (SP); and fosters an unceasing en-
richment of its human capital (HC). Innovation () helps
and facilitates the development of competencies and
capabilities (C&C) further. C&C in turn, enrich; and are
reciprocally strengthened by HC, KMS, and SP in a
mutually supportive manner.

Knowledge management system
provides valuable inputs of ideas, infor-
mation, and expertise to facilitate in-
novation, supports development of

skills, competencies, and capabilities;
helps in streamlining of core business
processes and fosters enrichment of
human capital.

A new conceptualization of intellectual capital

Fig. 1, further shows that innovation or innovative-
ness (), competencies and capabilities (C&C), stream-
lined processes (SP), human capital (HC), and
knowledge and expertise bank (KMS) of an organisation
conjoin together to create its intellectual capital (IC).
The latter, in turn, strengthens the firm's strategy (CS),
and influences its business environment (BE).

IC of an enterprise, in the present context, repre-
sents its overall or holistic meta-level intellectual
capacity and capability for problem-solving and goal
achievement in an on-going manner. Intellectual capital
represents the overall intellectual managerial prowess of
an organisation to address effectively present and
potential, extant and emerging challenges and oppor-
tunities confronting it. In this sense, IC also denotes the
reverse potentiality of a competitively successful or
‘excellent’ learning and innovative |C-rich organisation
to change and shape its business environment. In the
same sense, it also denotes an |IC-rich firm’s capacity to
realize its self-set ambitions and visionary goals. In the
same sense, it also further denotes an |C-rich firm's
capacity to fashion its own future, while IC-poor firms
remain busy in trying to forecast the same.

Intellectual capital of an enterprise as a holistic mac-
rolevel managerial concept essentially conveys a firm's
abiding ability to create value in a competitively superior
manner. Difference between the market value and book
value of a firm i.e., its market-value-added, provides a
financial measure of the firm's IC. The ratio of market
value to book value, adjusted for inflationary variation, is

also used in the same context; and provides a basis for
performance comparison among firms. A time varying
trajectory of such aratio, (after taking into account power-
ful random factors if any) may help indicate the relative
enrichment or impoverishment of a firm's intellectual capi-
tal over time. The ratio, as well as, market-value-added
figures for a firm, also communicate investors’ expecta-
tion of the firm’s potential for future earnings.

Intellectual capital of a firm is viewed here as the
firm’'s overall or holistic capacity and capability which
emerges from its creative and flexible orchestration and
co-ordination of its human capital, innovativeness, com-
petencies and capabilities, streamlined processes, and
expertise. It denotes a firm's higher level capacity and
capability to create and capture value in a milieu of con-
stant change.

Appraising IC

The nature and effectiveness or prowess of a
firm's IC may be qualitatively assessed and appraised
as follows:

e The firm must be able to emit a matching variety
of responses corresponding to each and every
type of challenge that may confront it. The num-
ber and variety of responses may be more than
the variety of challenges or problem situations;
but they must not be less. If for any challenge or
problem situation, the firm cannot emit a match-
ing response, the necessary condition for the
efficacy of the firm’s IC would remain unmet.

e Out of the variety of responses that the firm can
emit toward any given problem situation, at
least one must be effective in a meaningful and
measurable sense. This is the first of the two
sufficient conditions for the efficacy of the firm's
IC.

e The firm's emitted response to a problem situa-
tion must not only be effective, but must also be
executed in a timely manner. The firm must also
respond with the requisite rapidity of response.
This is the second of the sufficient conditions of
effectiveness.

These premises together define the necessary and
sufficient conditions for the potency or effectiveness of a

firm's IC. They are fashioned after the cybernetic Law of
Requisite Variety (Ashby, 1956).

Managerial policy inferences

Dynamics of the KM-IC process as depicted in
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Fig. 1, lead to derivation of certain useful inferences®.
These inferences are rather broad in nature owing to
a relatively macro level representation of the analyzed
system. The inferences however, provide meaningful
guidance towards the formulation and implementation
of relevant managerial policies for managing
knowledge in and by business enterprises.

Fig. 1 shows that the dynamics of the KM-IC
process are driven by two analytically exogenous vari-
ables: business environment (BE) and social capital
(SC). Business environment shapes a firm's competitive
strategy (CS) and organisational learning (OL). Both CS
and OL are, in fact, the bases of a firm’'s knowledge
management process. Lack of clarity regarding the pur-
pose, thrust, and direction of either of them can
depreciate the whole process. Social capital determines
the productivity and quality of a firm’'s human capital
(HC). HC is, in fact, the pivot of not only a firm's KM
process; but also of a firm's entire spectrum of business
performance. In Fig. 1, HC is seen to influence directly
most of the remaining system variables. In the absence
of talented, skilled, creative, and collaborative
knowledge workers, the KM-IC process would fail to
gather momentum even if all other requirements are
met.

A firm’s organisational learning (OL) must focus on
the changes occurring in its business environment in a
proactive manner. OL must avoid getting trapped in
managerial assumptions based on past business suc-
cesses. It must be aligned with the requirements of a
firm's competitive strategy, and include learning from its
competitors, customers, suppliers and alliance partners
besides interesting firms in other industries.

A firm’s design and operation of its KMS must
reflect its dynamic and shifting strategic concerns. The
system must capture and disseminate information,
ideas, knowledge, and expertise regarding the firm's
competitive business priorities, besides facilitating in-
novation and development of competencies in the same
context. It must also help provide real time support to
the firm's management of volatile and uncertain busi-
ness conditions.

A firm's efforts to develop its human capital must
follow, or be concomitant with its sustained and proac-
tive efforts to enrich its social capital. Without a rich
base of social capital i.e. an ethos of trust and coopera-
tion, sharing and caring, common vision and values, the
development of human capital cannot effectively take

3. For a comprehensive discussion of multi-cyclical feedback sys-
tems analysis, see Rastogi (1992).

off. HC, as mentioned earlier, is the pivot of a firm’s
performance.

Nurturance of innovation, development and renewal
of competencies and capabilities, and streamlining of
core business processes; must mutually complement
and amplify each other. All of them are rooted in the
management of knowledge on the one hand, and
human capital, on the other.

Intellectual capital (IC) is not a thing. It is a firm’s
holistic meta-level intellectual capacity and active
capability based an a continuing flexible and creative
orchestration of its human capital, innovative prowess,
competencies and capabilities, stream lined processes,
and stock of expertise. It is the core and base of a firm's
competitiveness under uncertain and volatile business
conditions. Development and management of a firm's
KMS must therefore be oriented around the develop-
ment of a firm's IC as its prime goal.

Development of IC does not require a plan. It is
rather a continuous outcome of an iterative organisa-
tion-wide process. The latter involves dense webs of
participation, involvement, and collaboration across the
entire range of an organisation’s membership. Forma-
tion and functioning of such webs are not possible
without the enabling support base of a firm's social
capital (SC).

The entire dynamic system as depicted in fig. 1, is
very richly and multilaterally interconnected and highly
interactive in its structure. There are no one or two
salient variables, which are the exclusive foci of input
and output links. Rather, all of the central variables i.e.
HC, KM, |, C&C, and IC are seen to be the foci of in-
tense internal interactions.- This implies that any
piecemeal or fragmented effort to focus on only one or
two variables for change and improvement, would be
ineffective. The change or development effort would
therefore need to be broad-based, integrated,
synchronous, synergistic, coordinated, and continually
orchestrated across the enterprise as a whole.

Conclusion

Enterprises today are headed toward a milieu of in-
tensifying competition in an increasingly complex,
dynamic, uncertain, and borderless world. They are
pushed as never before for continuous innovation,
creativity, competencies, efficiency, value creation, and
new learning. All of these, in essence, are knowledge
intensive activities centering on the exploration, creation
and exploitation of knowledge. In this sense, knowledge
management has become a centerpiece of competitive-
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ness today. It is however, people who are the creators,
carriers, and users of knowledge. Competitive ad-
vantage is therefore shifting toward attracting best
people, and developing and deploying them as ap-
preciating human capital. This means providing them
opportunities for continuous development of their skills,
competencies, and knowledge; viewing and using them
as partners in crafting and executing business strategy;
involving them intimately in searching and seizing new
opportunities for value creation and capture; stretching
them toward new concepts of product, service, and
business; and rewarding them as partners in raising the
trajectory of enterprise performance.

People are the creators, carriers, and
users of knowledge. Competitive ad-
vantage is therefore shifting toward at-
tracting best people, and developing
and deploying them as appreciating
human capital.

The practice of knowledge management in the con-
text of firms’ struggle to survive and thrive in a turbulent
business environment, is not a philosophical exercise. It
is inevitably infused or fused with entrepreneurialism.
KM practicing organisations unceasingly evolve toward
being and becoming a storehouse of business exper-
tise; a growing pool of cutting edge competencies,
skills, best practices, techniques, and tools; a collabora-
tive collectivity of autonomous and peak performing
employees; an exemplar of speed and brain power in all
domains of its activity; an agile player responding rapid-
ly to market shifts; and a bearer of a culture of constant
innovation and value creation. Management of
knowledge does not signify, or lead to a terminal goal or

destination. It is rather an unending journey along a
pathway of uncertainly and unceasing change. The pur-
pose and direction of this journey are shaped by the
shared vision_and values of leaders and people in or-
ganisations; and sustained by their development and
use of their organisations’ intellectual capital.
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Focus

Wireless Local Area Networks on the

Horizon
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As Wireless Local Area Networks (WLANs) become
more widely recognized as a general-purpose connec-
tivity alternative for a broad range of business cus-
tomers, it is imperative to understand the business
applications, technology options, network topologies,
and prevalent industry standards. In this paper, the
author discusses the current state, the value proposi-
tion and future potential of WLANSs.
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Mobile computing can be performed within the con-
fines of a corporate or campus environment as well as
over longer distances with the assistance of wireless
bridges like cellular phones or WLAN services. A Wireless
Local Area Network (WLAN) is a flexible, on-premise data
transfer and communication system, which generally acts
as an extension of or complement to wired LAN (generally
made of twisted pair, coaxial cable) within a building or
campus (Rupley, 1999). The aim of a WLAN is to provide
flexible last-mile connectivity between the source of in-
formation and the user. Electromagnetic waves are used
to transfer information without the requirement for wires
or any other physical connection. Depending on the com-
plexity of the system, the number of users, and the degree
of centralization, a WLAN can come in various configura-
tions: a simple independent WLAN (number of terminals
connected to each other) or an infrastructure WLAN
(number of terminals connected to a centralized access
point), among others.

The aim of a WLAN is to provide flexible
last-mile connectivity between the
source of information and the user.
Electromagnetic waves are used to
transfer information without wires or
any other physical connection.

WLANSs: Current State
Current wireless remote access solutions

Of the four wireless packet data networks—Bell-
South Wireless Data’'s Mobitex, American Mobile's
ARDIS network, Metricom'’s Ricochet, and Cellular Digi-
tal Packet Data (CDPD)—only Metricom's Ricochet net-
work and CDPD are viable solutions for remote wireless
access; the other two packet networks have bandwidth
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constraints and are used for wireless text messaging
only. Ricochet network provides the best solution today
for remote access, offering 28 kbps speeds as well as
some Virtual Private Networking technologies to extend
corporate applications to mobile workers. CDPD is still a
niche service, offering limited Web content and wireless
Internet Protocol (IP) services.

Metricom’s Ricochet network

Metricom’s Ricochet network is one of four packet
data solutions that provides remote wireless Internet/In-
tranet access from a fixed location (data cannot be
retrieved while the subscriber is in motion under the
current system). It provides higher speed access to the
Internet/Intranet with the luxury of an “always on” con-
nection. Ricochet is geared to the mobile worker who
spends a lot of time on the road. The network is a wide
area system in the U.S. (not deployed nationwide yet)
using spread spectrum, packet-switched technology.
Ricochet subscriber devices have small antennas that
exchange data with Ricochet micro cell radios mounted
on city streetlight and utility poles. Ricochet's service
currently provides access speeds of upto 28.8 kbps inthe
U.S. A wireless modem (which plugs into the serial port of
a computer) must be purchased separately. With funding
from MCI WorldCom and Vulcan Ventures to further build
out the network across the U.S., Metricom plans to launch
a 128 Kbps service called Ricochet 2 in 46 metropolitan
areas by mid-2001. Ricochet 2 will provide mobility to its
customers, traveling at speeds of up to 70 mph.

Notwithstanding the above developments, there are
a few hurdles in Metricom’s growth graph:

e |t is not really a direct competitor of Motient or
BellSouth as it focuses on wirelessly enabling
laptop computers with special modems and has
launched with very limited geographic
coverage.

e Metricom is not expected to cover 100 million
POPs until late 2001 and does not yet support
handheld devices.

e Metricom’s data speeds of 128 kbps are similar
to the 3G speeds being rolled out by the cellular
networks which, coupled with Bluetooth, could
make Metricom a less attractive alternative to a
wireless data user, especially given Metricom’s
small footprint.

Cellular Digital Packet Data
CDPD is a packet data service offered over analog

cellular systems. This technology consists of a set of
communication protocols supporting access to the In-

ternet and other public, packet-switched networks.
CDPD supports IP in the network layer (Layer 3), which
allows CDPD networks to operate as an extension of
TCP/IP data communications networks. Therefore, no
specialized CDPD gateway is required and the existing
applications from the transport layer and above run as
they normally would.

Business applications of WLANs

Vertical markets, including health-care, retail,
manufacturing, production/warehousing, and academic
arenas have profited from productivity gains of using
hand-held terminals and notebook computers to trans-
mit real-time information to centralized hosts for
processing (Ruber, 1999; Total Telecom, 1999). Table 1
summarizes popular uses of WLANs as a general-pur-
pose connectivity tool in a range of industry sectors.

Vertical markets, including health-care,
retail, manufacturing, production/
warehousing, and academic arenas

have profited from productivity gains of
using hand-held terminals and note-
book computers to transmit real-time
information to centralized hosts for
processing.

How WLANs operate

WLANSs consist of a number of nodes, or stations
(STAs), that use a wireless interface to communicate
with other nodes and with Access Points (APs') that
connect WLANs with wired media. The data being trans-
mitted is superimposed on the radio carrier (i.e., radio
carrier is modulated by the information) so that it can be
accurately extracted at the receiver. Multiple radio car-
riers can exist in the same space at the same time
without interfering with each other if the radio waves are
transmitted on different radio frequencies. A WLAN -
tunes in one radio frequency while rejecting all other
ratio signals on different frequencies.

WLAN technology options

WLANSs use electromagnetic waves in the radio or
infrared frequency range to communicate information
from one point to another without relying on any physical
connection (Table 2). Radio Frequency (RF) can be based

1. A device that transports data between a wireless network and a
wired network infrastructure.
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Table 1: Business Application of WLANs

Health care

Consulting

Education

Older buildings

Retail

Satellite offices & trade show
Warehouse & production
facilities

Backup for wired LANs
Network management
Training

Executive information
Corporate

Manufacturing shop floor
Building-to-building

Finance

Doctors and nurses in hospitals are more productive because hand-held or notebook computers with
WLAN capability deliver patient information instantly. WLAN will allow health care professionals to make
use of mobile handheld computers to input and access patient information real-time. This will help
eliminate duplicate or outdated information as well as treatment delays.

Consulting or accounting audit engagement teams or small workgroups increase productivity with quick
network setup.

WLANSs facilitate convenient untethered access to information. The usage of notebook computers has
been very popular lately in many Universities. WLAN will be able to fully leverage mobile connectivity to
allow a more fluid connection by students.

WLAN installation is much less invasive than LAN installation. This is valuable when historical preservation
and aesthetics are important. Also, LAN installation is more likely to release asbestos or other unsafe
materials into the environment. Network managers installing networked computers in older buildings find
that WLANSs are a cost-effective network infrastructure solution.

Stores use WLANs to simplify frequent network reconfiguration, monitor inventories, and provide shoppers
with point-of-purchase product information. Food orders can be input directly from the table while retail
outlets will be able to set up extra registers during peak seasons.

WLANs minimize setup requirements by allowing network managers to install pre-configured networks.
Workers use WLANSs to exchange information with central databases and increase their productivity.
Portable terminals are used for real-time stock count and inventory tracking. With the assistance of
barcode reader, the wireless data links are used to locate and maintain pallets and boxes locations.
WLANs can provide backup for mission-critical applications running on wired networks.

Network managers in dynamic environments minimize the overhead of moves, adds, and changes with
WLANS, thereby reducing the cost of LAN ownership. Network managers implement WLANSs to provide
backup for mission-critical applications running on wired networks.

Training sites at corporations and students at universities use wireless connectivity to facilitate access to
information, information exchanges, and learning.

Senior executives in conference rooms make quicker decisions because they have real-time information at
fingertips.

With WLAN system, corporate employees can take advantage of mobile networking for web browsing,
email and file sharing within the office.

WLAN will help shop floor workstation to communicate with the company main network. This is especially
so where the workstation needs to be mobile.

It is often more economical to use a wireless bridge between buildings rather than physically laid cable or
telecommunication lines.

Using handheld PC, financial traders are able to receive up-to-date financial information. It is helpful when
the trader has to be mobile.

on either narrowband or spread spectrum technology.
Spread Spectrum can use either Direct Sequence Spread
Spectrum (DSSS) or a Frequency Hopping Spread
Spectrum (FHSS) technique to transmit data. Infrared
(IR) systems use infrared frequencies in the electromag-
netic spectrumto carry data. IR system use either directed
(line-of-sight) or diffuse technology.

Standards, media access & network topologies
Standards and media access

Table 3 summarizes the key currently approved
standards for WLANs. The majority of these standards
were developed by European Telecommunications
Standards Institute (ETSI).
The IEEE 802.11 standard

In 1997, the primary standard governing this rela-

tively new technological phenomenon was ratified by
Institute of Electrical and Electronics Engineers

(IEEE). Through IEEE 802.11 standard, it seeks to
provide a uniform set of standards that enables inter-
operability among WLAN products from different ven-
dors. The |IEEE 802 Standards Committee formed the
IEEE 802.11 WLAN Standards Working Group in
19990 (IEEE P802.11 Working Group 1999). The
Working Group consists of companies from the
United States, Canada, Europe, |srael and the Pacific
Rim. The IEEE 802.11 Working Group took on the
task of developing a global standard for radio equip-
ment and networks operating in the 2.4 GHz un-
licensed frequency band.

Currently, |IEEE 802.11 supports 1 Mbps data rates
for FHSS, and both 1 Mbps and 2 Mbps for DSSS. The
standard does not specify technology or implementa-
tion; it states the specifications for Physical and Media
Access Control (MAC‘Z) layers of the Open Systems In-
teraction (OSI) model.

2. Physical layer handles signaling of voltages; MAC layer handles
error checking, recovery and hardware addressing.
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Table 2: Technology options for WLANs

(A) Radio frequency (RF)
(1) Narrowband

(2) Spread spectrum

(B) Infrared frequency
(IRF)

There are two variations of RF technology: narrowband and spread spectrum.

A narrowband radio system transmits and receives user information on a specific radio frequency.
Narrowband radio keeps the radio signal frequency as narrow as possible just to pass the information.
Undesirable crosstalk between communication channels is avoided by carefully coordinating different
users on different channel frequencies. Privacy and noninterference are accomplished by the use of
separate radio frequencies. The radio receiver filters out all radio signals except the ones on its designated
frequency. The global spectrum allocation for radio technology at 2.4 GHz is as follows:

Region Allocated Spectrum
us 2.4000 - 2.4835 GHz
Europe 2.4000 - 2.4835 GHz
Japan 2.471 - 2.497 GHz
France 2.4465 - 2.4835 GHz
Spain 2.445 - 2.475 GHz

It is wideband radio frequency technique developed by the military for use in reliable, secure,
mission-critical communications systems. More bandwidth is consumed than in the case of narrowband
transmission. The receiver knows the parameters of the spread-spectrum signal being broadcast. There are
two types of spread spectrum radio: frequency hopping and direct sequence.

(1) Frequency Hopping Spread Spectrum (FHSS)

FHSS uses a narrowband carrier that changes frequency in a pattern known to both transmitter and

receiver. Properly synchronized, the net effect is to maintain a single logical channel.

(2) Direct Sequence Spread Spectrum (DSSS)

DSSS generates a redundant bit pattern (called chipping code or chip) for each bit to be transmitted.

The longer the chip, the greater the probability that the original data can be recovered (and the more

bandwidth required).

Infrared (IR) systems use infrared frequencies in the electromagnetic spectrum to carry data. These
systems use either directed (line-of- sight) or diffuse technology.
(1) Directed (line-of-sight) IRF technology
Inexpensive directed systems provide very limited range (3 feet) and typically are used for Personal
Area Networks (PANs) but occasionally are used in specific WLAN applications. High performance
directed IR is impractical for mobile users and is therefore used only to implement fixed sub-networks.
(2) Diffuse (or reflective) IRF technology
These WLAN systems do not require line-of-sight, but cells are limited to individual rooms.

Table 3: Approved WLAN standards

Country Approved standards Documents Approval authority
Europe European Telecommunications Standards Institute ~ ETS| 300-328, ETSI 300-339 National Type Approval
Authorities

France La Reglementation en France por les Equipements SP/DGPT/ATAS/23, ETSI Direction Generale des Postes
fonctionnant dans la bande de frequences 2.4 GHz 300-328, ETSI 300-339 et Telecommunications
“RLAN-Radio Local Area Network™

Japan Research and Development Center for Radio RCR STD-33A Ministry of Telecommunications
Communications (RCR) (MKK)

North America Industry Canada (IC), Canada Documents: GL36 CRF47, Part 15, Sections Industry Canada (Canada),
Federal Communications Commission (FCC), USA  15.205, 15.209, 15.247. FCC (USA)

Spain Supplemento Del Numero 164 Del Boletin Oficial ETSI 300-328, ETSI 300-339 Cuadro Nacional De Atribucion
Del Estado (Published 10 July 91, Revised 25 June De Frecuesias
93)

Note: Operation in countries in regions outside Japan or North America, may be subject to additional or alternative national regulations.

Media access

to develop higher speed standards in the 2.4 GHz and 5
GHz frequency bands. However, due to the long-time

WLAN accesses the shared media or the network
through Carrier Sense Multiple. Access/Collision
Avoidance (CSMA/CA) protocol. The standard also
enables WLAN users to roam between WLAN transmis-
sion ranges without interruption —a feature currently not
offered by all vendors.

Ad hoc standards

The IEEE 802.11 Working Group has been working

shortcoming of the WLAN standardization, many vendors
have already developed their proprietary standards.

() WLAN Interoperability Forum (WLAN Forum):
WLAN Interoperability Forum (WLAN Forum) is one of
the multi-vendor consortiums (Wireless LAN Inter-
operability Forum, 1999). The WLAN Forum is funded by
Hewlett-Packard, IBM, Motorola and Sharp. The Forum
provides a standard called Open Air, which offers stand-
ards for data communications, roaming, set up, security,
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configuration and coexistence. Open Air is interoperable
with IEEE 802.11.

(i) Wireless Ethernet Compatibility Alliance
(WEDA): Recently, 3 Com, Aironet, Intersil, Lucent and
Nokia announced the formation of Wireless Ethernet
Compatibility Alliance (WECA) to facilitate adoption of
high-speed WLAN networking. The WECA, claiming to
be compliant with IEEE 802.11 High Rate standard, is
working towards multi-vendor interoperability within
the same wireless infrastructure. However, the new
consortium may produce another ad hoc extended
standard.

(iii) Bluetooth: Biuetooth is an ad hoc industry tech-
nical standard for wireless devices to connect with each
other (Judge, 1999; Mitchell, 2000; Ruber, 1999). It was
founded by 3 Com, Ericsson, IBM, Intel, Lucent,
Microsoft, Motorola, Nokia, and Toshiba. Bluetooth wire-
less technology is a short-range radio technology that
allows high-speed data transmission between devices
like mobile phones, Personal Digital Assistants (PDAs).
It is a system solution comprising hardware, software,
and interoperability requirements for inter-device com-
munications operating globally in the 2.4 GHz spectrum
band with raw data speeds of 500-1,000 Kbps. It is
aimed at instant data exchange and other communica-
tions among Net devices, and between devices and the
Internet.

Three exciting aspects of this system solution are:

Elimination of cables typically used to connect
devices. The range of each Bluetooth radio transmitter
is approximately 10 meters, which can be extended to
100 meters with amplification. Devices with embedded
Bluetooth components support both point-to- point and
point-to-multipoint connections, allowing for the interac-
tion of Personal Area Networks (PANs), LANs, and Wide
Area Networks (WANSs).

Bypass the traditional wireless network connec-
tivity. The solution offers the ability to have various
devices automatically synchronize or serve Internet or
other data to mobile devices without traditional wireless
network connectivity.

An alternative to location-based solutions. A net-
work of fixed devices (i.e., immobile and tethered to the
Internet, like a cash register) constantly talking to
mobile devices via Bluetooth or comparable LAN or
PAN networks obviates today’s location-based solu-
tions. The fixed devices know where they are, and the
mobile device talks to the fixed to give its coordinates
and the fixed serves up the information either to the
device or back to the carrier via a landline connection.

However, Bluetooth is competing with WLAN stand-
ards since its technology can be applied to connection
of PCs, mobile phone and other peripherals. Toshiba is
the first manufacturer to ship Bluetooth products com-
mercially in the U.S., and has already done so in Japan.
However, Toshiba's Bluetooth card for laptop PCs will
be somewhat useless to initial buyers, since the cellular
phones it is meant to talk to would not be available until
later in 2001. IBM will be shipping a Bluetooth laptop
card in the near term as well.

The challenges

The existence of these ad hoc standards, in addition
to IEEE 802.11, is influencing customers’ investment
decisions in WLAN technology. This has set a premium
on interoperability among these standards. More impor-
tantly, the industry itself might encounter confusion due
to these multiple standards. These two forces have the
potential to stall the accelerated growth of WLAN tech-
nology thereby reducing the use of full potential of this
technological phenomenon.

Network topologies

The standard defines protocols for two types of net-
works: ad hoc and client/server networks.

Ad hoc network (or Independent Basic Service Set
or Independent WLAN): In an ad hoc network, com-
munications are established between multiple nodes or
STAs, or Basic Service Sets (BSSs3), in a given
coverage area without the use of an AP or server (Fig.
1). Two or more wireless nodes use wireless adapters to
communicate as peers within a shared cell coverage
area.

Extended-range independent WLANs- The range of
an ad hoc WLAN can be extended using an AP that
functions as a repeater (Fig. 2). The main function of the
AP is to form a bridge between wireless and wired LANs.
The AP is analogous to a base station used in cellular
phone networks. When an AP is present, stations do not
communicate on a peer-to-peer basis. All communica-
tions between stations or between a station and a wired
network client go through the AP. APs form a part of the
wired network infrastructure; they are not mobile.

Client-server network (or Extended Service Set): A
client-server network consists of a series of overlapping
APs (Fig. 3). An AP controls the allocation of transmission

3. A BSS consists of two or more wireless nodes, or stations
(STAs). which have recognized each other and have estab-
lished communications.
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Fig. 1. Ad hoc network
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Fig. 2. Extended range independent WLAN

time for all network nodes and allows mobile nodes (such
as laptop computers) to roam freely from cell to cell. The
APs route data among nodes and between nodes and
servers, ensuring the coordination of data traffic.

Security

IEEE 802.11 provides for security via two methods:
authentication, and encryption.

i

Authentication: Authentication is the means by
which one station is verified to have authorization to
communicate with a second station in a given coverage
area. Authentication can be either Open System or
Shared Key.

e In an Open System, any STA may request
authentication. The STA receiving the request
may grant authentication to any request, or only
those from stations on a user-defined list.

e In a Shared Key system, only stations which
possess a secret encrypted key can be authen-
ticated.

Encryption: Encryption is intended to provide a level
of security comparable to that of a wired LAN. The
Wired Equivalent Privacy (WEP) feature uses an algo-
rithm from RSA Data Security, Inc. The WEP algorithm
was selected to meet the following criteria: reasonably
strong, self-synchronizing, computationally efficient, ex-
portable, and optional.

Timing and power management

All station clocks within a BSS are synchronized by
periodic transmission of time stamped beacons.
Synchronization is maintained to within four
microseconds plus propagation delay (or latency).
Timing beacons also play an important role in power
management.

Roaming

The |EEE 802.11 standard identifies the basic mes-
sage formats to support roaming®, but everything else is
left up to network vendors. In order to fill the void, the
Inter-Access Point Protocol (IAPP) was jointly
developed by Aironet, Lucent Technologies, and Digital

Fig. 3. Client-server network
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Ocean. Among other things, IAPP extends multi-vendor
interoperability to the roaming function.

Other wireless networks

WLAN configurations include independent networks,
offering peer-to-peer connectivity, and infrastructure net-
works, supporting fully distributed data communications.
Point-to-point local-area wireless solutions, such as LAN-
LAN bridging and Personal Area Networks (PANs), may
overlap with some WLAN applications but fundamentally
address different user needs.

Value of WLANs

Table 4 compares wired LANs with WLANs based
on a variety of factors related to installation, cost,
functionality, and maintenance. WLANs offer produc-
tivity, service, convenience, and cost advantages over
traditional wired networks:

Range/coverage: The distance over which RF
waves can communicate is a function of product design
(including transmitted power and receiver design) and
the propagation path, especially in indoor environments.
Interactions with typical building objects can affect how
energy propagates, and thus affect the range and
coverage a particular system achieves. The range (or
radius of coverage) for typical WLAN systems varies
from under 100 feet to more than 500 feet. Coverage
can be extended. Roaming, which can be provided
through microcells, can increase mobility.

Throughput: The actual throughput in WLANSs is de-
pendent on products and set-up. Factors that affect
throughput include airwave congestion (number of
users), propagation factors such as range and multi-
path, the type of WLAN system used, as well as the
latency and bottlenecks on the wired portions of the
WLAN. Typical data rates range from 1 to 11 Mbps.

Multipath effects: A radio signal can take multipie
paths from a transmitter to a receiver. This attribute is
called multipath (Fig. 4). Reflections of the signals can
cause them to beccme stronger or weaker, which can
affect data throughput. The effects of multipath depend
on the number of reflective surfaces in the environment,
the distance from the transmitter to the receiver, the
product design and the radio technology.

Integrity: While radio interference can cause
L]

4. Roaming is movement of a wireless node between two
microcells. Roaming usually occurs in infrastructure networks
built around multiple access points.

WLAN
Transmitter

WLAN
Receiver

!

Fig. 4. Multipath effect

degradation in throughput, such interference is rare in
the workplace. Robust designs of proven WLAN tech-
nology and the limited distance over which signals
travel result in connections that are far more robust than
cellular phone connections. So, WLANs provide data
integrity performance equal to or better than wired net-
working.

Interoperability with wireless infrastructure: Several
types of interoperability are possible between WLANs
depending on technology choice and on the specific
vendor's implementation. Products from different ven-
dors employing the same technology and the same im-
plementation typically allow for the interchange of
adapters and access points. An eventual goal of the
IEEE 802.11 specification is to allow compliant products
to interoperate without explicit collaboration between
vendors.

Interference and coexistence: The unlicensed na-
ture of radio-based WLANs means that other products
that transmit energy in the same frequency spectrum
can potentially provide some measure of interference to
a WLAN system. Microwave ovens are a potential con-
cern. But most WLAN manufacturers design their
products to account for microwave interference.

Another concern is the co-location of muitiple
WLAN systems. While co-located WLANs from different
vendors may interfere with each, others coexist without
interference. Individuals are addressing this issue.

Simplicity/ease of use: Users need very little new
information to take advantage of WLANs. Because the
wireless nature of a WLAN is transparent to a user's
Network Operating System (NOS), applications work the

-same as they do on tethered LANs. WLAN products

incorporate a variety of diagnostic tools to address issues
associated with the wireless elements of the system.
However, products are designed so that most users rarely
need these tools. WLANSs simplify many of the installation
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Table 4: Wired LANs versus WLANs

WLANs

limited by the media accessibility

Costs e Higher maintenance and support
costs.

Scalability and Flexibility e Not as easy to scale.

Security Considerations e Physical security

User authorization and external
eavesdropping

e Attacks from within network

Range/coverage e Depends on wire media used.
Roaming e No roaming facility.
Throughput e 11 Mbps is typical for a wired

Ethernet LAN, though maximum
speeds can be close to Gbps,
depending on the network.

Multi-path effects

Integrity and reliability e Wires can be tapped; physical
damage to wires reduces
reliability in data transfer.

Interoperability e Easy interoperability.

Interference and e Less interference.
co-existence

Battery life for
mobile platforms

Safety

Factors Wired LANs

Mobility o Not to the same extent
Installation speed and e More difficult and time-consuming
simplicity to install

Installation flexibility e The network, being tethered, is

Access to information even when mobile, thereby increasing
efficiency and productivity.

Fast and easy; eliminates the need to pull cable through walls
and ceilings

Wireless technology allows the network to go where wire
cannot go.

Simplicity of installation. WLANs do not require cable to be
snaked through or around walls and ceilings.

Reduced costs of ownership: While the initial investment
required for wireless LAN hardware can be higher than for wired
LAN hardware, overall installation expenses and life cycle costs
can be significant lower.

Installation expenses can be significantly lower. WLANs
eliminate the direct costs of cable installation.

Network maintenance costs are reduced. WLANSs can easily be
transferred from one location to another, scalability and
flexibility of WLANs reduces user downtime and administrative
overhead costs.

Long-term cost benefits are greatest in dynamic environments
that require scalability and flexibility.

Configured in a variety of topologies to meet the needs of
specific applications and installations. Configurations are easily
changed.

Network managers can pre-configure entire networks before
installing them at remote locations. Once configured, WLANs
can be moved from place to place with little or no modification.

Security considerations are similar to that of wired LANs.

However, because wireless technology has roots in military
applications, security has long been a design criterion for
wireless devices. In general, individual nodes must be
security-enabled before they are allowed to participate in
network traffic. WLAN addresses security via authentication and
encryption (see Glossary)

Varies between less than 100 feet to more than 300 feet for an
individual cell.

Long-term benefits are greatest in dynamic environments
requiring frequent moves, additions and changes.

1 to 10 Mbps

Reflections of the signals can cause them to become stronger
or weaker, which can affect data throughput.

Radio interference can cause degradation in throughput.

Designs of proven WLAN technology and the limited distance
over which signals travel result in connections that are far more
robust than cellular phone connections and provide data
integrity performance equal to or better than wired networking.

Dependent on vendor's technology choice and method of
implementation. Products from different vendors employing the
same technology and implementation are typically interoperable.

Other products that transmit in the same frequency spectrum
can potentially interfere with a WLAN system.

WLAN vendors typically employ special design techniques to
maximize the host computer’s energy usage and battery life.

The output power of WLAN systems is much less than that of a
hand-held cellular phone. Since radio waves fade rapidly over
distance, users are exposed to very little radio frequency (RF)
energy.
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and configuration issues that plague network managers.
Since only the APs of WLANs require cabling, network
managers are freed from pulling cables for WLAN end
users. Lack of cabling also makes moves, adds, and
changes trivial operations on WLANS. Finally, the portable
nature, of WLANs lets network managers preconfigure
and troubleshoot entire networks before installing them
at remote locations. Once configured, WLANs can be
moved from place to place with little or no modification.

Users need very little new information
to take advantage of WLANSs.

Security: Because wireless technology has roots in
military applications, security has long been a design
criterion for wireless devices. So, WLANs are more secure
than most wired LANs. Complex encryption techniques
make it impossible for all but the most sophisticated to
gain unauthorized access to network traffic.

Decreased cost of ownership: Intense competition
and rapid technological advancements are driving or-
ganizations to cut costs and operate more efficiently.
WLAN technology offers a cost-effective networking
solution that minimizes large capital investments in
wiring and cable infrastructure. According to a survey
conducted by the Wireless Local Area Network Alliance
(WLANA), the average total cost per user for a WLAN
solution is $4,550 (ROI/Cost-Benefit Study, 1999). How-
ever, organisations installing an average of 300 client
cards reaped annual savings of up to $4.9 million, which
translates into per user savings of $15,989. WLANs drive
costs out of the system through easier installations that
avoid construction and wiring in buildings.

Scalability: Wireless networks can support large num-
bers of nodes and/or large physical areas by adding APs
to boost or extent coverage. WLAN installations are scal-
able and flexible because they are easily configured to
serve as a standalone network or as a complement to
installed wired LAN topologies. WLANs can be strategi-
cally placed throughout a network to provide connectivity
in areas where wired LANs simply cannot service. For
example, due to the size and layout of some manufac-
turing warehouse facilities, forklifts contain wireless trans-
mitters that enable drivers to gather and communicate
information through laptop computers. Network
managers have the flexibility to design wireless networks
that are extremely simple or quite complex.

Battery life for mobile platforms: End-user wireless
products are capable of being completely untethered,
and run off the battery power from their host notebook

or hand-held computer. WLAN vendors typically employ
special design techniques to maximize the host
computer's energy usage and battery life.

Safety: The output power of WLAN systems is very
low, much less than that of a hand-held cellular phone.
Since radio waves fade rapidly over distance, very little
exposure to RF energy is provided to those in the area
of a WLAN system. WLANs must meet stringent govern-
ment and industry regulations for safety. No adverse
health effects have ever been attributed to WLANSs.

Since radio waves fade rapidly over dis-
tance, no adverse health effects have
ever been attributed to WLANSs.

Increased mobility and network speed: The fun-
damental value proposition of a WLAN solution is that it
enables mobility of the workforce. Computers and hand-
held devices access real-time information without a
physical connection to an outlet. The benefits of mobility
and speed are immense. For example, customer re-
quests for information (such as an order status) are
delivered in near-real time through WLAN speeds. Inven-
tory stocks are tracked and monitored more closely with
the use of wireless scanners, avoiding stock outs and
delivering customer satisfaction.

Rapid return on investment: With declining
hardware prices and advancements in wireless net-
working, WLANs are an increasingly attractive alterna-
tive to LANs. Payback periods required to cover initial
investment in WLANs average 6-12 months (Table 5).

Table 5: Return on investment from WLANSs in industries

(In Millions) Retail Manu-  Health- Office Education
facturing care automation

Benefits per 5.6 22 0.94 25 0.5
company ($)

Costs per 4.2 1.3 0.90 1.3 0.3
company ($)

Payback (No. 97 7.2 11.4 6.3 y i |
of months)

Source: “ROI/Cost-Benefit Study" conducted by WLAN Alliance.

Future potential

The future developments in the WLAN field will ad-
dress the following issues:

e How to meet the demands for higher perfor-
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mance, higher data rates

bandwidths

e How to facilitate interoperability batween WLAN
products from different equipment manufac-
turers

and higher

e How to expand the WLAN applications horizon-
tally

Dan Mitchell (2000) projects the number of wireless
users will be 1.1 billion by 2004. Strategy Analytics
(2000) forecast the U.S. cellular penetration to be 80 per
cent (or 227 million) by 2005; at the end of 1999, it was
86 million. Not only this, according to the GartnerGroup,
WLAN nodes comprise only a fraction of 1 per cent of
43 million Ethernet nodes shipped today. Over the next
ten years, this percentage is estimated to grow to be-
tween 5 per cent and 10 per cent of all Ethernet nodes.
That is, a growth rate of 600 per cent over the next ten
years. Frost & Sullivan estimate that by 2005, WLAN
industry will be worth $1.63 billion in annual sales (Fig.
5). Growth will depend on three key factors: transmis-
sion speed, interoperability and standards compliance,
and Internet demand (Gillooly, 1999; Edwards, 1999).

WLAN Revenue Growth
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Fig. 5. Wireless revenue growth forecast

Sources: Communications Week, 1999; Moozakis, 1999

The challenges

The main limitation to the success of wireless
data stems from the fact that today there is no wire-
less network that can satisfy the needs for all wireless
data users. While two-way paging ReFLEX networks
and the dedicated packet data networks of American
Mobile ARDIS and BellSouth Wireless Data's Mobitex
are well suited for messaging applications, remote ac-
cess to the Internet is limited by the device and
spectrum. For now, it appears that circuit-switched
dialup will be the best solution to remote access. That
said, paying a premium for wireless circuit switched
access at 14.4 kbps is difficult to justify when dialing
up over a landline telephone is less costly, faster and
more reliable. The major issues with current wireless
data solutions are as follows.

Range/coverage and in-building reception: Com-
plaints about CDPD service are poor coverage and in-
building penetration, which lead to high incidences of
faulty data transmission. Many of the likely early adopters
of wireless data will require near-ubiquitous coverage.
The coverage will continue to improve given that the
majority of wireless capital expenditure is related to build-
ing out the secondary markets as well as filling “holes”
in existing operational markets. WLANSs will be used main-
ly by people on the move and not as the last point of
connectivity between the final user and the closest wired
source of information. While the latter would continue,
the revenue opportunity would be limited. Increased
coverage and high degree of mobility would imply handy
devices; hence, mobile operators come into the picture.
Therefore, mobile operators would have to look for In-
tranet related product offerings on mobile phones to
exploit the wireless LAN opportunity.

WLANs will be used mainly by people
on the move.

Bandwidth and access speeds: There is no current
definition of the characteristics for the higher data rate
signal. However, for many of the options available to
achieve it, there is a clear upgrade path to maintain
interoperability with 1 and 2 Mbps systems while providing
a faster data rate as well. In the future, these upgrade
paths will be refined to ensure complete compatibility
across products from multiple vendors. Today's WLANs
transmit at 2 Mbps. This speed is low when compared to
that of the wired counterparts. Because of bandwidth and
device constraints, Jupiter Communications (1999) main-
tains that mobile access is not suited to using the Web
as such, but rather to using narrowly customized data
services that may be delivered over the Internet. Wireless
access speeds will have to improve. With flat rate pricing
inevitable and the fact that web pages will eventually be
based on higher access speeds provided by Digital Sub-
scriber Line (DSL) and cable modems, throughput will
have to increase significantly. The migration to IP-based
wireless networks and 3G (Third Generation tech-
nologies) should address bandwidth and access speeds
while dramatically lowering the cost of transmission.
Transmission rates of 11 Mbps are appearing in the
market. 24 Mbps WLAN products should be available in
early 2001. A group of manufacturers, called the Hiper-
Lan2/Global Forum (H2GF), have joined together to
develop a 54 Mbps model that works with ATM, Internet
Protocol packets and Ethernet (Communications Week,
1999; Moozakis, 1999). This group uses a standard, which
is developed by ETSI (Fig. 6). It operates through FHSS
in5 GHz range (Dix, 1999). By contrast, the |IEEE standard
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uses the 2.4 GHz range. This standard allows for either
FHSS or DSSS Ethernet. With two camps created, the
immediate future of WLANs will be focused on negotiating
and posturing for a dominant technology. Once these
standards are settled and faster transmission rates are
available, uses for WLANSs will expand beyond their tradi-
tional segments towards a wider customer base.

Table 6: Transmission rates, interoperability and standards

Company Type Planned Standard
technology
Nortel/Symbol DSSS 11-24 Mbps IEEE 802.11
(Wireless Voice
over |P)
Proxim FHSS 24 Mbps HiperLAN/2
Lucent DSSS 2 Mbps - add IEEE 802.11
Turbo
Cisco/Aironet  DSSS 11-22 Mbps IEEE 802.11
RadioLAN Narrowband 10 Mbps - current None - uses
unlicensed 5
GHz band
Sources: Information for analysis and inference was obtained from

www.symbol.com, www.lucent.com, www.nortel.com,
www.weca.cm, www.radiolan.com, www.proxim.com, and
Ruber, 1999.

Universal standard protocols needed to access Web:
With the creation of a dozen ad hoc standards, inter-
operability among WLAN products from different equip-
ment manufacturers will be important to the success of
the standard. For the wireless Internet access via mobile
telephony to improve, universal protocols need to be
adopted by the content providers as well as the equip-
ment manufacturers. Despite the claims by several car-
riers, no full-service Internet access is available today on
a cellular phone, 2-way pager or Personal Digital Assistant
(PDA). The content that is retrieved over a cellular phone,
two-way pager or PDA is provided by a content provider,
who through partnership agreements, has enabled the
Web page to be accessible by smaller devices. The Wire-
less Access Protocol (WAP) Forum endeavors to promote
open standards in delivering Web-based content to any
wireless device and network, regardless of technology.

Integrity/Security/Reliability: remote and secure
LAN/Intranet access: A significant hurdle in a packet-
switched, wireless data solution is circumventing cor-
porate firewalls to retrieve proprietary data without
compromising security. Wireless LAN users would be
accessing company Intranets, and hence, a lot of con-
fidential information. The main security issue with wire-
less networks, especially radio networks, is that they
intentionally propagate data over an area that may go
beyond that physically controlled by an organisation.
The combination of Internet and secure LAN and In-
tranet access may be attractively packaged together as
a wireless data product offering. If remote WLAN access

HiperLan/2 Global Forum (H2GF)

« Bosch, Dell, Ericsson, Nokia, Telia and Texas
Instruments

o ETSI standards —54 Mbps

« FHSS in 5 GHz Range

Wireless Ethernet Compatibility Alliance (WECA)

« 3Com, Aironet, Intersil, Lucent, Nokia and Symbol
« |IEEE 802.11 standard —11 Mbps
« FHSS or DSSS in 2.4 GHz Range

Fig. 6. The two rival camps

was available, the mobile phone could be used as a
productivity tool, and therefore, an employer may be
more inclined to pay for wireless data. Wireless
Knowledge, a joint venture of Microsoft and Qualcomm,
is aiming at this goal. Most corporations are reluctant to
provide access to corporate resources through the In-
ternet/Intranet and require that assess be accomplished
through dial up (usually to a remote access server).

Transmission rates, and interoperability among
standards and technologies: Table 6 states the inter-
dependence between transmission rates, and inter-
operability among standards and technologies (Ruber,
1999). The IEEE 802.11 WLAN standard is one of the
first generations of standardization for WLAN networks.
This standard will set the pace for the next generation
standard, addressing the demands for higher perfor-
mance, higher data rates and higher frequency bands.
Since a universal standard has yet to be formed for
WLAN, many wireless products will not interoperate with
those from a different company.

Backward compatibility: Preliminary research on
high-speed WLAN solutions suggests that backward
compatibility will be limited. This may hinder adoption
rates at least in small and medium sized enterprises and
even in the big corporate enterprises in the initial stages.

Throughput: With increased coverage, the amount
of frequency spectrum used would rise. This would neces-
sitate proper planning on the optimum use of spectrum.
Higher throughput would be essential to control prices
to manageable levels, and hence, drive demand.

Simplicity and ease of use: Importantly, WLANs will
generally be used by people without an adequate tech-
nological background and without access to support
personnel. Hence, user friendliness and simplicity of
systems will be key to the success of this technology.
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Expansion into horizontal markets: Currently, WLAN
applications are mostly in vertical markets, hospitals,
education, and manufacturing. It is expected that many
horizontal applications will follow as 802.11 network in-
frastructure is installed. Over time, an increase in
demand for 802.11 products is expected to increase
competition. This will make WLANs more efficient and
economical for all applications requiring wireless con-
nectivity. For example, the need for higher data rates,
for applications requiring wireless connectivity at 10
Mbps and higher will force WLAN vendors to manufac-
ture products that match the data rate of the majority of
wired LANs. Most current WLANs are compatible only
with Ethernet. New standards are emerging to make
WLANs work with Asynchronous Transfer Mode (ATM),
token ring, Fire Wire, and others (Mitchell, 2000).

Opportunities galore

- At least in the near future, WLANSs will not be able to
substitute wired LANs because of the two critical ad-
vantages that wired LANs will continue to have —namely,
speed and size. Therefore, the significance of WLANSs will
be restricted to businesses where productivity is driven
by a high degree of staff mobility coupled with the need
to have access to real-time information. In the current
scenario, WLANs will be a threat to telecommunications
companies, with corporate customers accessing In-
tranets through WLANSs rather than their mobile phones.
However, the advent of 3G will reduce today’s problems
of speed, visibility and wireless content. This could lead
to users, particularly corporate customers, accessing cor-
porate Intranets or even shared databases on their mobile
phones, given their convenience in terms of size and
mobility as compared to laptop PCs. Future research will
focus on improving transmission rates, developing stand-
ards for WLANS, interoperability of different standards
and technologies, wireless Web access, among other
things. Development of voice recognition technologies
will make mobile transactions more ubiquitous. So, plen-
tiful resources will be directed to this field of research.

Conclusions

WLANs offer many technological and practical
benefits. This technology provides mobility and sufficient
scalability. Also, the freedom from physical connection
between an AP and terminals reduces networking com-
plexity and costs of ownership. Further, the benefit of
wireless architecture eases network installation and shor-
tens the installation lead-time. However, delayed process
of standardization in the industry has allowed the growth
of multiple ad hoc standards in response to consumers’
demands. This has set a premium on interoperability
between WLAN products. Another consequence has
been the multi-directional growth of WLAN products. Cur-

rently, WLAN industry is catering to vertical markets.
There is a need to expand horizontal business applica-
tions of WLAN technology. Due to soaring expectations
of customers for better performance, in order to effectively
compete or match with wired LAN industry, the focus is
on increasing data rates through higher bandwidths. The
near future will see an increase in wireless augmenting
wired networks in business use. Improvements will be
made in niche wireless markets like wireless Internet. Only
after standards, transmission speeds and interoperability
among products are agreed upon can the WLAN more
effectively compete with wired networks.

The near future will see an increase in
wireless augmenting wired networks in
business use. Only after standards,
transmission speeds and inter-

operability among products are agreed
upon can the WLAN more effectively
compete with wired networks.
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Focus

The Emergent e-Citizen: Information
Handling in a Democratic Government

V.S.R. Krishnaiah

The Information Technology (IT) revolution in general
and Internet (Net) in particular have made valuable im-
pact on human society. It is exciting to explore the new
social institution of e-citizens, which is developing.
Working with democratic government will mean work-
ing with and for these e-citizen-shareholders, so it is
crucial to understand who they are, what are their infor-
mation needs and what they expect from an internet-
worked government.

V.S.R. Krishnaiah is Technical Director, National Informatics Centre,
C.G.0. Complex, Lodhi Road, New Delhi.

The views expressed in the article are those of the author and need
not represent his organisation.

A century ago, the world shifted from an economy
based on agriculture to one based on transformation of
raw materials into manufacturing goods, Today, we are
undergoing another major transformation—from the in-
dustry based economy of the 20th Century to a service
based economy built around the creation, manipulation
and distribution of information. Integral to this informa-
tion revolution has been the development of a group of
computer and communication technologies collectively
represented by the popular expression Information
Technology (IT). This group of technologies has rapidly
diffused throughout the world, initiating various in-
dustrial and economic changes that have led to
globalization. That Internet is the fastest growing
medium and will continue to influence the way people
live and work, altering economics. redefining industries
and reconstructing businesses is well known. The e-
enabling of Governments, business enterprises, people
and society at large is significant.

Internet is the fastest growing medium
and will continue to influence the way
people live and work, altering

economics, redefining industries and
reconstructing businesses.

Today with the emergence of Internet, ‘e’ stands for
everything from electronic commerce to entrepreneur-
ship. This is catching the imagination not only of the
Central and State Governments but also of private
citizens. As a result there is a galloping demand not only
for basic services in telecom, IT and media, but also for
new services which open up opportunities for growth
and development. The Internet serves as a common
platform for convergence of all forms—be it voices or
video data and as a catalyst that transfers this data into
information and finally knowledge. The new economy is
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also a knowledge economy based on the application of
human know-how to everything we produce and how
we produce it. In the new economy more added value
will be created by brain rather than brawn.

Emergence of e-citizen

The word citizen suggests a geographic or national
definition of social membership. With the advent of In-
ternet, citizens are coming on-line and the International
on-line community is formed out of various com-
munities. Organisations like Universities, companies,
lower schools, and increasingly community networks
are contributing members to this new social institution.
Prototype Community Network Systems are forming
around the world and recently the Government of India
has set up one such community network connecting all
the blocks of North Eastern States of India. As citizens
are connected to each other across state, across the
nation, across the continent and across continents, a
global on-line community communication network has
emerged and the prediction made by Marshal McLuhan
about the creation of a “Global Village” uniting every
one on the globe has become a reality. People are using
the Net because it is more beneficial to be in a large
community than in isolation; communication with others
leads to broader ideas and cooperative activity is more
productive than competition. These principles emerged
from the necessity of sharing knowledge to successfully
implement new technology. The culture of open discus-
sion and sharing of technical experience started with
ARPANET and other close user group networks, spilled
over into the non-technical discussion groups on the
Internet, and these basic principles were part of the
evidence behind the discovery of e-citizens. As more
people join the on-ine community and contribute
towards the nurturing of the Net and towards the
development of a great shared social wealth, the ideas
and values of e-citizens will spread and therefore it is
crucial to explore this new vibrant community and
resource.

A global on-line community com-

munication network has emerged. Com-
munication leads to broader ideas and
cooperative activity is more productive
than competition.

Spirit of Democracy

The spirit of democracy is true humanism. The
founding fathers of our constitution dreamed of such a

democracy. The word swaraj coined by Dadabhai
Naoroji encompasses political, economic, social and
moral freedom. Martin Luther King immortalized the will
to dream in his famous Washington address “I have a
dream’. Mahatma Gandhi had dreams of Ramrajya, and
Jawahar Lala Nehru dreamt of a socialist India with
material prosperity for all, through the agency of
science and technology. Their dreams were not attained
in their fullness, but they are the pivots on which all
significant change hangs. As the new technologies, par-
ticularly the Information Technology, can dramatically
change the fate of India in the coming years, the dreams
of Gandhi and Nehru can become reality. The Govern-
ment of India has dreams for making India an L.T. super-
power, dreams that move all the Government
departments through |.T. The Hon'ble Prime Minister of
the country Mr. Atal Behari Vajpayee gave a new mean-
ing for I.T. as ‘India Tomorrow' and every citizen is
buying into it. The Government has created a new Min-
istry of Information Technology and IT is on the top in
the list of priorities of various state governments.

Al Gore, erstwhile vice president of the United
States of America wrote an interesting article Putting
People First in the Information Age, in which he
stressed that “For all the stunning capabilities of the
Global Information Infrastructure (Gll), we must remem-
ber that at its heart it is a way to deepen and extend
our oldest, and most cherished global values; rising
standards of living and literacy, and an ever widening
circle of democracy, freedom, and individual empower-
ment.” So, while putting efforts in making use of IT for
the development of their nations, the democratic
countries have to put people in the information age
and plan for using I.T. for the enrichment of people and
their life standards. Another important goal must be to
make life easier for those who have to constantly inter-
face with the government on most matters.

Information Processing in a Democratic
government

Democratic government by nature is an information
intensive organisation unlike other forms of government.
Large amounts of information are required to deliver
public benefits such as education, healthcare, pensions,
unemployment benefits and other social services. The
information collected by the welfare programs of the
Government must be stored, protected and made avail-
able when access is requested. A common man has to
deal with some government agency or other virtually on
a day-to-day basis, for getting certificates of records
such as birth and death certificates, domicile certificate,
caste/tribe certificate, examination results, land hold-
ings, employment registration; most importantly infor-
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mation on government welfare programs, projects, and
schemes on a wide variety of topics such as health,
rural development, poverty alleviation, employment, and
also documents related to government rules and regula-
tions, government notifications, government forms, etc.
The common citizen faces difficulties due to the prevail-
ing culture of secrecy in government agencies. Many a
time it is not easy to locate the required information due
to the size and volume of data handled by the govern-
ment agencies and the inherent delays in manual
processing of huge data.

Electronic Governance

In the last decade Information Technology has
transformed everyday life. There are enormous changes
in the way information is gathered, stored, moved,
manipulated, analyzed, and disseminated. These
developments in Information Technology(IT) provide op-
portunities for both government and private sector to
rethink how they produce and deliver products and ser-
vices, and in many cases to rethink what their basic
function should be. IT has given rise to transition from
an industrialized model of big government — centralized,
hierarchical and operating in a physical economy—to a
new model of governance, adaptive to a virtual, global,
knowledge based digital economy and fundamental so-
cial shifts.

Developments in Information Technol-
ogy provide opportunities for both
government and private sector to
rethink how they produce and deliver
products and services.

Electronic Government has emerged as one of the
flagship applications with aspiration to employ multi-
media and network technologies to re-invent the way
the government works. Although the opportunities are
exciting, there are also significant challenges in making
new technology and ideas works. Two of the key chal-
lenges are coping with the investment of time, resour-
ces, and stress to put changes in place, and dealing
with the need for wide collaboration and cooperation,
especially in a government context.

The push for e-governance will result in reengineer-
ing of work processes in the Government. The Govern-
ment will become citizen-centric and citizens will play a
larger role in shaping the day-to-day business of
government. But the citizens who will shape the digital-
era government are not the same citizens who have

been polled and targeted and canvassed for decades.
The citizen- shareholder of internetworked government
will be a very different sort of political animal—one
whose political opinions and expectations are shaped
by the role of the Internet in politics and in daily life.
Working with government will mean working with these
citizen-shareholders, so it is crucial to understand who
they are and what they will expect from an internet
worked government. At present, however, we have only
begun to understand who e-citizens are, and what they
want from government, politics, and corporate citizens.
A study in Wired magazine (November 1997, p. 80) sug-
gested that “digital citizens™ are politically engaged and
“markedly libertarian,” meaning that they have much
more confidence in the ability of business and in-
dividuals to solve problems than in government. The
future of citizenship is changing much more profoundly
than today's surveys can show. As Don Tapscott argues,
today's citizens and wired workers are just a forerunner
of the net generation. The children of the baby boom—
the “echo”—are growing up on the Internet, which
gives them a distinctive social and political outlook. The
Net generation is keenly independent, intellectually
open, and inclusive. As future citizens, N-genres are
committed to free expression, authenticity, and innova-
tion.

The e-citizens expect the government to give them
the right to information so that they can access any
type of information regarding governance. In India,
some state governments (e.g., Goa, Tamilnadu, and
Rajasthan) have already exclusive legislation on the
right to information. Recently Karanataka state
promulgated an ordinance on Right to Information.
With these initiatives, accessing government informa-
tion becomes easier and the infotech gives govern-
ments a chance to provide better services to citizens.
Some services even get a qualitative boost. Use of IT
in enhancing delivery of services leads to responsive
and transparent administration facilitating empower-
ment of people and satisfying their right to information.

Challenges for the Information Age Government

IT should not be viewed as a mere tool for improv-
ing governance and creating more jobs, but as a means
to enhance the standard of living of the people. The
advent of Information Technology has redefined the fun-
damentals and has the potential to change the institu-
tions as well as the mechanisms of delivery of services
forever. It is in this context that the issues of Smart
Governance —Electronic Governance need to be
analyzed.

Quite obviously, therefore, the objective of achiev-
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ing electronic governance goes far beyond mere com-
puterization of stand alone back office operations. It
means fundamentally changing how the Government
operates and this implies a new set of responsibilities for
the executive, legislature and the citizenry. As part of the
increased thrust on e-Governance, Ministry of Informa-
tion Technology, Government of India, has set up a
Centre for e-Governance (CEG) at its premises—
Electronics Niketan in New Delhi. The Centre, first of its
kind in the country showcases several e-Governance
applications and solutions that have been implemented,
and offers such other services like technical consult-
ation, proof of concept and thematic presentations.

Achieving electronic governance goes
far beyond mere computerization of
back office operations. It means fun-
damentally changing how the Govern-
ment operates.

The challenges for information age Government are
many and these include the following.

e Converting all Acts, Rules, Circulars into
electronic form along with other published
material of interest or relevance to the public
and making them available on the Internet so
that e-Citizens can access them.

e Designing and creating web sites of all the
Government Departments and organisations, in
which various forms to be used by citizens/cus-
tomers are available. The form should be avail-
able for being printed out or for being
completed on the computer itself enabling sub-
mission of form on-line.

¢ Remote access by the public to government in-
formation and services in a variety of ways.

e Cooperative arrangement among government
agencies to integrate services and provide one-
stop shopping.

e Easier methods of gathering information without
duplication of effort.

e Simplification or elimination of routine and
repetitive tasks.

¢ - More efficient and easier data storage and shar-
ing through smart cards, networks.

The National Information Infrastructure (NII) initia-
tive is envisioned as a seamless web of communication
networks, computers, databases, and user devices that
will put vast amounts of information and services at
individual's fingertips. Private sector firms and govern-
ment entities are already developing major components
of that infrastructure today as components of the Inter-
net or as local systems for providing information and
services. In India, the largest network infrastructure of
the country NICNET established by Government of India
way back in 1987, is the vehicle for several government
agencies for providing the information services. Several
state Governments are now establishing information
networks for providing better service through IT.

Conclusion

The Net has made a valuable impact on human
society. The enhancement of people’s lives provides the
incentive needed for providing access to all. Society will
improve if net access is made available to people and
newcomers are introduced to the principles of e-citizen-
ship. Only if access is universal will the Net itself truly
advance. Ubiquitous connection is necessary for the
Net to encompass all possible resources. e-citizens ex-
pect Government to introduce mass application of I.T. in
direct government at all levels. To keep the bold
promises of solving people’s problems at the click of a
button governments have to put computers in place but
also change the mindset of the employees responsible
for making e-Governance a happening reality. The real
quality of e-Governance depends on the integrity of the
man behind the machine.
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Focus

Internet Service Provider Industry —A Survey

M.P. Gupta & Arun Kumar

This paper attempts to review the growth of Internet
Service Provider (ISP) industry in India and capture the
perception prevailing among the user community
through a questionnaire survey. Industry analysis has
been carried out by SAP methodology. Statistics clearly
indicate a vast opportunity for this industry. Deregula-
tion of the ISP (Internet Service Provider) market by the
Government of India has let to increase of competition
and division of market into number of segments, each
ISP betting on some competence to serve a selected
segment. However, this is a very volatile industry where
trends become norms in no time. The user survey
presents the trend towards value added services, e-
commerce and content revolution.

M.P. Gupta is with Dept. of Management Studies, Indian Institute of
Technology (IIT), Hauz Khas, New Delhi-110 016 (India). Arun Kumar
is with Modi Corp, Modi Towers, Nehru Place, New Delhi-110 019.

The Internet revolution has marked the emergence
of a new industry—the Internet service provider (ISP)
industry. An ISP connects customers to the Internet. For
a particular access fee, the service provider provides
installation software, a username and password and ac-
cess telephone number. In addition to serving in-
dividuals, ISPs also serve large companies, providing
direct connection from the company’s networks to the
Internet. ISPs themselves are connected to one another.
In India, ISP started in 1995 with VSNL as the lone
player. The industry was protected and no private player
could enter this market. In 1998, the ISP market was
deregulated and a number of private ISPs entered the
market. Today post deregulation, Department of Tele-
communications (DoT) has issued license to 225 (as on
2nd February 2000) players out of which over 70 are
active providing services across the country. Their op-
timism confirms their faith in the vast market potential of
this segment. As per the published data (The Economic
times, 19 June 2000), private ISPs across the country
have taken over the public sector giants VSNL, MTNL
and DoT, in terms of their cumulative internet subscriber
base. According to data available till mid June, private
ISPs have surpassed their counterparts with a comfort-
able margin of over 1.5 lakh, and their total subscriber
base has crossed 7 lakh. The total subscriber base for
the country thus stands at 12 lakh or 1.2 million.

A typical categorization of ISP is based on the level
at which they operate: National ISPs, Regional and local
ISPs, and Cable ISPs. National ISPs operate points of
presence throughout the country. One category of na-
tional ISPs owns the network backbone and leases inter-
national connectivity while the other category leases the
network and international connectivity from other ISPs.
Regional and local ISPs either operate in smaller towns
or particular states and serve both the business and
consumer segments usually within a geographic region.
Cable ISPs, yet to come in a big way, will provide Internet
access through cable TV's network media. They have the
advantage of providing high speed access (upto 2 MBPS)
as compared with dial up lines (33.6 KBPS), and 24 hour
connectivity apart from other benefits.
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If business today
IS a rat race,
we’ll show you
how to win.

It's a rat race to succeed. No matter what
your industry or business is, you need to
increase productivity in order to stay ahead
of competition. NPC can help you achieve
that. We'll guide you at every step. Tech-
nology upgradation, Energy conservation,
Environment protection. Man manage-
ment, Computerisation. To make it rﬁore
competitive, productive and profitable, we'll
give you the cutting edge.

NPC,
because it’s about the survival of the fittest.
National Productivity Council

Whatever be your business |

National Productivity Council
Lodi Road, New Delhi-110 003
Tel. 4690331-2-3; Fax: 4615002;
e-mail: npc@ren02.nic.in
website: www.npcindia.org
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