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Focus

Enhancing Creativity and Competitiveness
through IPR in the Knowledge Economy

P.J. Philip & Rajender Kumar

Indian with its abundant pool of intellectual capital is
favourably placed to be at the vanguard of nations in the
emerging knowledge economy. But it has to work out
effective strategies to manage its knowledge potential to
enhance creativity and competitiveness. By putting in
place a TRIPS-compliant IPR protection system, India
has expressed its intent to expluit the potential of this
system to spur economic growth and social develop-
ment. Incorporating optimum utilization of IPR into know!-
edge management strategies will ensure India’s place in
the sun in the knowledge economy.

P.J. Philip is Assistant Professor and Rajender Kumar is Professor,
Department of Humanities & Social Sciences, NIT, Kurukshetra

The turn of the century has been a witness to hu-
man society transforming itself from Industrial Society to
Knowledge Society. Military power and economic power,
which ruled the roost in the previous century, are gradu-
ally giving way to ‘brain power'. It is the ability of a nation
to harness its brain power that will determine its place
among the comity of nations in the 21 century. The prod-
uct of brain power — knowledge - is increasingly acquir-
ing the status of an indispensable asset that has the
potential to accelerate growth. Generating, preserving and
utilizing knowledge will, therefore, become the key to a
vibrant economy in the coming years.

In the emerging scenario, a successful economy is
one that uses knowledge as an effective tool for develo-
pment. Creating and protecting knowledge, therefore,
becomes vital. This underscores the significance of
Intellectual Property Rights (IPR) that came into the
limelight during the Uruguay Round of GATT, and found
inclusion in the final agreement in the form of Trade
Related Aspects of Intellectual Property Rights (TRIPS).
India being a signatory to the agreement, was expected
to set its house in order with respect to legislation and
procedures, to comply with the requirement of the
international IPR regime. During the ten-year transition
period of 1995-2004, India struggled to get over its
hesitation and doubts, but successfully met the deadline
of December 31, 2004. Some people are still sceptical,
but there is sample evidence that IPR can be a potent
tool in accelerating the transformation of India into a
knowledge power-house, which today has become
essential to spurring economic growth and social
development.

Objectives

This paper is an outcome of a study conducted with
the following objectives:
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e To identify the salient features of the evolving
knowledge society

e To evaluate India’s potential to develop into a
knowledge economy

e To examine the role of IPR in enhancing creativ-
ity and competitiveness.

e To appraise India’s preparedness to exploit the
opportunities offered by the new IPR regime.

Knowledge Society

Man has traversed through different societies, each
with its unique characteristics, to arrive at the threshold
of what has come to be called the Knowledge Society. A
superior intellect in comparison to other beings has con-
tributed to man generating and disseminating knowledge,
which in turn has triggered great inventions and innova-
tions, accelerating the growth of human civilization. In
the agrarian society, manual labour was the key factor
and economic growth was linked to agricultural produce.
The industrial revolution gave birth to the industrial soci-
ety, which was driven by machines and technological
development. The advent of the new millennium is a wit-
ness to knowledge occupying the centre stage and add-
ing to the lexicon of new expressions like knowledge
society, knowledge economy, knowledge worker etc.
Knowledge becomes the most important resource, mak-
ing acquisition, possession and appllcatlon of knowledge
of immense significance.

According to the management guru Peter F Drucker,
knowledge society is a society that is characterized by
borderlessness, and where knowledge instead of capital
or labour is the primary factor of production. President
Abdul Kalam identifies the following distinct characteris-
tics of the knowledge society:-

® |t uses knowledge through all its constituents and
endeavours to empower and enrich its people.

* |t uses knowledge as a powerful tool to drive
societal transformation.

* |tis a society committed to constant inventions
and innovations.

* It has the capacity to generate, absorb, dissemi-
nate and protect knowledge and also use it to
create economic wealth and social good for all
its constituents.

The ability to create and maintain an infrastructure

that facilitates knowledge creation and knowledge utili-
zation will be the key to deciding the prosperity of the
knowledge society.

India and the Knowledge Society

In the new millennium, efficient utilization of the knowl-
edge resource can create comprehensive wealth for a
nation and effectively contribute towards economic and
social development. India is eminently endowed with all
the vital ingredients to be in the vanguard of nations that
can be benefited by knowledge society. India is home to
one of the largest technical manpower pools in the world.
It is rich in natural resources waiting to be harnessed. It
has an ancient tradition of knowledge creation which got
diluted by invasions and colonialization. India needs to
reinvent itself to suit the requirements of the modern day
knowledge society. As the developed world is moving
over to a society where knowledge is the currency of
power and wealth, India should leverage its assets and
advantages to not only match the developed world, but
move ahead and be the leader. Evidence that this is
already happening is visible in the IT sector. There are
more IT engineers in Bangalore than in the Silicon Val-
ley, and most of the IT jobs in the USA today are held by
Indians. Chances are that Indians could grab the jobs in
other knowledge sectors as well. Bio-technology and
pharmaceuticals are two sectors where India has started
developing knowledge products. These products are
making a mark for themselves not only domestically but
even globally.

Knowledge Management Strategies

India is favourably placed to emerge as a leader in
the knowledge society. But to attain this lofty position, it
has to work out effective strategies to manage its knowl-
edge potential to leverage economic and social develop-
ment. Managing knowledge would entail creating an en-
abling ambience in the country for knowledge generation
and knowledge protection. A system of protecting knowl-
edge would act as an incentive for those engaged in
knowledge generation. Assurance of protection and re-
ward would invite more and more knowledge workers to
involve themselves in creative thinking leading to inven-
tions and innovations, ultimately resulting in upgraded
technologies and social well being.

Knowledge Creation

To capture this unique opportunity to transform itself
into a knowledge power, India has to consciously develop

Enhancing Creativity and Competitiveness through IPR



Table 1: Expenditure on R&D (GERD) in billion US$ PPP and R&D intensity (GERD/GDP)

Region/Countries 1990 1992 1994 1996/97 1999/2000

GERD GERD/ GERD GERD/ GERD GERD/ GERD GERD/ GERD GERD/

GDP GDP GDP GDP GDP

World Total 409.8 1.8% 438.7 1.7% 478.5 1.5% 549.7 1.6% 755.1 1.7%
Developed Countries 367.9 2.3% 379.7 2.3% 414.2 21% 460.4 2.2% 596.7 2.3%
Developing Countries 42.0 0.7% 59.0 0.6% 64.3 0.5% 89.3 0.6% 158.4 0.9%
Americas 167.7 21% 186.7 2.1% 193.1 1.9% 225.8 2.0% 3023 2.2%
North America 156.4 2.6% 175.1 2.7% 178.1 2.5% 209.0 2.6% 281.0 2.7%
Latin America & 113 0.5% 115 0.5% 15.0 0.5% 16.8 0.5% 213 0.6%
Caribbean
Europe 138.8 1.8% 130.2 1.9% 147.7 1.6% * 157.7 1.7% 2029 1.7%
European Union 101.9 2.0% 117.7 1.9% 128.6 1.8% 137.9 1.9% 174.7 1.9%
Central & Eastern e 1.7% 29 1.5% 4.4 0.8% 5.6 0.8% 9.1 0.9%
Europe
Community of 18.9 1.1% 4.1 0.8% 11.8 1.0% 7.6 0.9% 12.8 0.9%
Independent States
(in Europe)
Europe Free Trade 123 2.2% 55 2.3% 29 1.8% 6.6 2.3% 6.3 2.1%
Association
Africa 52 0.6% 3.6 0.4% 4.2 0.2% 4.3 0.3% 5.8 0.3%
South Africa 2.9 1.0% 1.8 0.6% 1.8 0.6% 25 0.7% 3.6 0.8%
Other sub-Saharan 1.9 0.5% 1.1 0.3% 0.5 0.1% 0.6 0.1% 14 0.2%
Countries
Arab States (in Africa) 0.4 0.3% 0.7 0.5% 1.9 0.2% T2 0.2% 1.1 0.2%
Asia 94.2 1.8% 114.2 1.3% 127.5 1.1% 154.8 1.2% 235.6 1.5%
Japan 67.0 3.1% 68.3 2.8% 80.0 2.8% 83.1 2.8% 98.2 2.9%
China 124 0.8% 222 0.7% 233 0.5% 211 0.6% 50.3 1.0%
Israel 1.8 2.5% 2.0 2.6% 2.4 2.7% 3.4 3.2% 6.1 4.7%
India 25 0.8% 71 0.8% 10.1 0.6% 13.2 0.6% 20.0 0.7%
Newly Industrialized 8.2 1.6% 10.7 1.3% 7.3 0.9% 26.7 1.1% 48.2 1.7%
Economics (in Asia)
Community of 0.6 0.4% 0.6 0.3%
Independent State (in Asia)
Arab States (in Asia) 1.9 0.4% 3.1 0.5% 0.8 0.1% 0.6 0.1%
Other Asia 0.5 0.2% 0.7 0.1% 4.4 0.3% 5.9 0.5% 11.6 1.1%
Oceania 3.9 1.1% 4.1 1.2% 6.0 1.4% 7.2 1.6% 8.5 1.5%

Source: Uls, regional estimations based on UIS data and UNESCO (1993, 1995, 1998), World Science Report, Paris, UNESCO Institute for
Statistics (2001), The State of Science and Technology in the World, 19996-1997, Paris

a system of nurturing knowledge generation. It is through
inventions and innovations that knowledge is converted
into wealth. Further, innovation is a vital factor in
enhancing competitiveness of both service and
manufacturing sectors. Hence there is an urgent need
to put in place a system that would involve a network of
knowledge workers, knowledge-producing institutions and
knowledge users. With such a network, the innovation
system can tap into the growing stock of the global pool
of knowledge, assimilate and adapt it to local needs and
finally create new knowledge and technology. Evolving
such a system would hasten India’s growth into a global

knowledge power. India has, today, more than 250
universities and many more professional colleges and
institutions. We have the world’s largest chain of publicly
funded R&D institutions. On an average, more than
350,000 engineers and 5,000 Ph.D. scholars graduate
every year. With such a vast reservoir of qualified, English-
speaking scientific and technical manpower, India holds
the potential to becoming an international hub of research
and development activity.

Although the above figures, when considered in iso-
lation present an impressive picture, they fade in com-
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parison to global standards. Overall global trends in R&D
have recorded an impressive growth as is evident in Table
I. The world expenditure on R&D almost doubled from
US $410 billion to US $755 billion in current purchasing
power parities (PPPs), making it 1.7% of total GDP. But
the percentage for developing countries is only 0.9%,
which is less than the internationally prescribed target of
1%. Among the major countries of Asia, India is lagging
behind. Asia as a whole spent 1.5% of GDP on R&D in
2000; Japan, 2.9%; China, 1% and India 0.7%. This clearly
indicates that though the overall R&D expenditure of the
country grew considerably over the decade, India contin-
ues to struggle to meet the 1% of GDP benchmark. R&D
activities not only generate knowledge, but also utilize
knowledge. If India has to emerge as a knowledge power,
investments in R&D need to be considerably stepped up.
India has to evolve a suitable strategy for building up
knowledge networks in the country. Specific focus in this
regard should be on the following:

® Publicly funded R&D institutions should be net-
worked and nurtured as idea generators and pro-
viders of new concepts.

* These institutions should make a concerted ef-
fort to undergo a cultural shift by looking at re-
search as a valuable input into business, and,
hence, managing it in a business-like manner.

* A greater role should be played by the industry
as partners who have the technical, financial and
marketing strength to take ideas to the market
place.

® Indian industry should transfer itself from an imi-
tative mind-set to an innovative mind-set, and
integrate R&D into their business strategy.

There are evidences that some of these initiatives
are gradually being put in place. Positive results are start-
ing to show in sectors like IT, pharmaceuticals and bio-
technology. There is increasing recognition of India as
an R&D hub. Many MNCs have evinced an interest in
setting up their R&D centres in India. This augurs well for
the country. Its future as a knowledge superpower seems
a distinct possibility.

Knowledge Protection

Knowledge generation leading to wealth creation and
societal transformation can be sustained only if
knowledge is protected, and the knowledge creator is
suitably rewarded. This is the rationale for evolving a
system for protection of intellectual property which was
brought into sharp focus by the Uruguay Round of GATT.

The agreement on Trade Related Aspects of Intellectual
Property Rights (TRIPS) lays down the intellectual
property rights and their effective enforcement. The
intellectual property system refers to the entire gambit of
intellectual property laws, procedures, practices and
institutions responsible for protecting, administering,
enforcing and using intellectual assets for economic,
cultural and social progress. India can be credited for
recognizing the potential of IPR and taking the first steps,
though unsure, towards systematizing knowledge
protection. But the basic concept of IPR and its increasing
contemporary relevance are issues that are still unknown
to a vast majority of the Indian population, the educated
elite included. This calls for a concerted effort to spread
IPR literacy in the country.

Concept of IPR

Intellectual property refers to the creation of the hu-
man mind, of human intellect. In other words, intellectual
property is a ‘product of the mind’. The rights granted to
the creators of innovative work are known as Intellectual
Property Rights. The unauthorised use of intellectual prop-
erty is an infringement of the right of the owner.

The convention establishing the World Intellectual
Property Organisation, one of the specialised agencies
of the United Nations, in 1967, provided that ‘intellectual
property’ shall include rights relating to:-

® Literary, artistic, and scientific works

* Performance of performing artists, phonograms
and broadcasts

* |nventions in all fields of human endeavour

e Scientific discoveries (no national law or inter-
national treaty gives any property rights to sci-
entific discoveries)

* Industrial designs

* Protection against unfair competition and all other
rights resulting from intellectual activity in the
industrial, scientific, literary, or artistic fields.

Protection of Intellectual Property

The intellectual property is protected and governed
by appropriate national legislation. National legislation
specifically describes the inventions, which are the sub-
ject matter of protection, and those, which are excluded
from protection. For example, methods of treatment of
humans or animals by surgery or therapy, inventions
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whose use would be contrary to law or morality, or inven-
tions which are injurious to public health are excluded
from patentability in the Indian legislation.

Intellectual Property Rights include:

* Patent

e Copyright

e Trademark

¢ Industrial design

* Geographical indications

e Trade secret

e Layout designs of integrated circuits

The different forms of intellectual property are as
under:

Patent

Patents provide property rights to inventions. An in-
vention may be defined as a novel idea, which permits in
practice the solution of a specific problem. The TRIPS
Agreement provides that for an invention to be registered
as a patent, it must be:

* New

* |nvolve an inventive step, and

e Capable of industrial application.

The Agreement further stipulates that countries shall

grant patents for inventions in all fields of technology and
for both:

* Products, and

* Processes, including those used in manufactur-
ing the products.

Further, patents are to be granted without discrimi-
nation as to place of invention and whether products are
imported or locally produced.

The product/process which countries are permitted
to exclude from patentability are:

* Diagnostic, therapeutic and surgical methods for
the treatment of humans and animals

* Plants and animals other than micro-organisms

e Essentiallgbiological processes for the produc-
tion of plants

* Animals other than non-biological and microbio-
logical processes.

However, where a country excludes plant varieties
from patentability, it is expected to provide protection
under a ‘sui generis’ system. The system provided by
the UPOV Convention on the Protection of New Varieties
of Plants can be used for this purpose.

Patents give patent owners exclusive property rights,
allowing them to prevent others from using the inven-
tions covered. Manufacturers wishing to use patented
inventions must obtain licences or authorization from the
patent owners, who normally will require them to pay
royalties.

The term of a patent is that period for which a patent
is valid in India. The term of a patent falling within the
category of food, drug or medicine was five years from
the date of grant or seven years from the date of filing. In
respect of any other invention, the term of a patent was
14 years from the date of grant. With the latest amend-
ments, the term of a patent is uniformly 20 years

Copyright

Rights known in general parlance as copyright can
be acquired in relation to works of authorship that in-
clude literary works (this even includes computer soft-
ware under the Indian law); musical works and accom-
panying lyrics; dramatic works and dialogues; panto-
mimes and choreographic work; pictorial, graphic and
sculptural works inclusive of drawings, paintings, photo-
graphic works, architecture, works of applied art, maps,
plans, sketches; motion pictures and other audio-visual
works; and sound recordings. This right is basically a
proprietary right and comes into existence as soon as
the work is created.

In India, the right is protected by the Copyright Act of
1957, which was amended in 1984 and again revised in
1995 and 1999. Under the Act, registration of a work is
not compulsory, i.e. there is no requirement of comple-
tion of any formality of registration. The particulars of the
work can simply be entered in the Register of Copyrights
to constitute prima facie evidence of ownership of work.

Copyright gives the proprietor exclusive right to make
particular use of the work. The author also has a moral
right to claim authorship, and either he/she or his/her
legal heir can restrain or claim or hold damages in re-
spect of any distortion, alteration or modification of the
work, which would be prejudicial to his honour or reputa-
tion. The author is conferred exclusive right in respect of
reproduction of the work and other acts, which enable
the owner to get financial advantage by executing such
rights.
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Original literary, dramatic, musical or artistic work
enjoy copyright protection for the lifetime of the author
plus 60 years, if they are published within the lifetime of
the author.

Trademark

A trademark is a visual system in the form of a word,
a symbol or a label applied to an article of manufacture
or sale with a view to indicating to the consumer the
origin of manufacture. It, therefore, helps to distinguish
such goods from similar goods manufactured by others
in the same trade. Examples would include the service
marks used by different companies to typify their brands
like ‘Parker’ for pens, ‘Lux’ for soap, the Maruti logo etc.

The registration of trademarks is important because
it creates a link between the manufacturer and the
customer. The customer uses the trademark to choose
goods while purchasing. The normal consumer would
only be aware of such brand names associated with
different items of consumption. When there are so many
varieties of goods made by different manufacturers with
varied features, it becomes possible to select one or the
other, depending upon the relative feeling of trust
associated with the various brands. It is also an excellent
instrument of publicity and a symbol of goodwill, apart
from being a property which can have an enormous
economic potential.

In India, this protection is obtained through legisla-
tion covered under the Trade and Merchandise Act of
1958. As in the case of patents and designs, the trade-
marks are administered by the Controller General of
Patents, Designs and Trademarks under the control and
supervision of the Ministry of Industry.

The duration of a trademark is for a period of 7 years
from the date of filing of the application. This period can
be renewed from time to time for a period of 7 years
from the date of expiry of original registration or subse-
quent renewal. Thus, a registered trademark can be kept
in force perpetually by paying the prescribed renewal fees.
This is followed because continuous use of the mark over
a long period of time helps in making the mark popular
amongst the customers, generating both publicity and
goodwill.

Industrial Design

A design is an idea of conception relating to the
features of shape, configuration, pattern or ornamental
features applied to an article by any industrial process or
means, whether manual, mechanical or chemical,
separate or combined; which in the finished article appeals

to and is judged solely by vision. It is clear that design
means features of shape etc. applied to an article and
not the article itself. These features are conceived in the
creator’s intellect. The ideas conceived are given material
form as a pictorial illustration, or as a specimen, prototype
or as a model. These features can then be protected as a
design.

In India, designs are covered by the Designs Act of
1911. This act confers exclusive rights to apply to any
article in any class in which the design is registered.

The registration of the design is possible only when
it is reduced to a visible form so as to be identifiable.
This can be either by being embedded in an actual ar-
ticle or by making a paper model or model of any other
material or as a two dimensional model on paper.

Geographical Indications

Geographical indications are indications which iden-
tify a good as originating in a territory, or a region or
locality in that territory, where a given quality, reputation
or other characteristic of the good is essentially attribut-
able to its geographical origin. The TRIPS agreement pro-
vides that countries should not permit registration of trade-
marks containing a misleading indication of the geographi-
cal origin of goods. The most common example of this is
‘champagne’, a term associated with wine produced in a
certain region of France. In principle, therefore, it is not
permissible to call wire produced elsewhere ‘champagne’,
even though the wine may be regarded in the producing
country as comparable to the French champagne.

Undisclosed Information

Undisclosed information refers to trade secrets or
know-how that has commercial value because it is se-
cret, and that has been subjected to reasonable steps to
keep it secret. The TRIPS agreement stipulates that a
person lawfully in control of such information must have
the possibility of preventing it from being disclosed or
acquired by or used by others without his or her consent
in a manner contrary to honest commercial practices.
Furthermore, the Agreement has provisions on undis-
closed test data and other data whose submission is
required by governments ‘as a condition of approving the
marketing of pharmaceutical or of agricultural chemical
products’. Member governments must protect such data
against unfair commercial use.

Layout Designs of Integrated Circuits'

The TRIPS agreement requires member countries
to protect the layout-designs of integrated circuits in ac-
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cordance with the Washington Treaty on Intellectual Prop-
erty in Respect of Integrated Circuits (which was negoti-
ated in 1989). Additional provisions stipulate that import-
ing or selling articles incorporating a protected integrated
circuit without authorization from the right holder shall be
considered unlawful.

IPR-Related Legislation in India

Prior to the agreement on TRIPS, India had a legal
system of protection for four types of intellectual proper-
ties viz.

e Patent
* Copyright
* Trade mark and

* Industrial design.

The TRIPS agreement brought in three additional
intellectual properties viz, geographical indications, lay-
out designs of integrated circuits and the protection of
undisclosed information. During the ten-year transition
period, India, through amendments and new legislation,
put in place a legal system to comply with the require-
ments of the TRIPS Agreement.

The Current Status of Legislation

Patents: The Patents Act, 1970. The Act was last
amended in 2005.

Design: The Design Act, 1911. A new Design Act.
2000 has been enacted, superseding the Design Act,
1911.

Trademarks: The Trade and Merchandise Marks Act,
1958. A new Trademarks Act, 1999 has been enacted,
superseding the earlier Trade and Merchandise Marks
Act, 1958.

Copyright: The Copyright Act, 1957, amended in
1983, 1984, 1992, 1994 and 1999 and the Copyright
Rules, 1958.

Layout Design of Integrated Circuits: The Semi-
conductor Integrated Circuit Layout Design Act, 2000.

Protection of Undisclosed Information: No ex-
clusive legislation exists, but the matter is generally cov-
ered under the Contract Law.

Geographical Indications: The Geographical Indi-

cation of Goods (Registration and Protection) Act, 1999.

The Task Ahead

If India is to compete with the developed countries, it
needs to exploit its knowledge potential to leap-frog the
technology lag. This challenge can be met if instead of
getting bogged down in the avoidable details of the new
IPR regime, India identifies the opportunities it offers and
exploits them to its advantage. By legislating on all forms
of IPR in compliance with the TRIPS agreement, laying
down rules and procedures for their implementation and
by modernizing all its IP offices and facilities, India has
unambiguously expressed its intent to actively partici-
pate in the global IP system. To derive all possible ad-
vantages from this initiative, India has to undertake a
number of proactive steps:

An intensive campaign to spread IPR awareness
needs to be launched so as to energize potential
inventors and innovators into creative activity.

An IPR culture needs to be deliberately promoted to
encourage innovative activity linked to technological
development and competitive advantage.

IPR and public interest are not antithetical to each
other as it is made out to be. IPR is only a limited
monopoly with the ultimate benefit accruing to the
society. Whatever concerns are there regarding ad-
equate safeguards should appropriately be ad-
dressed at the national level.

An R&D network capable of creating, organizing and
disseminating knowledge and also converting knowl-
edge into economic and social goods be put in place.
It should be a collaborative effort in public and pri-
vate partnership. Although India has set out on a
course of privatization, it has to be realized that with-
out government action there will be little investment
in the production and adoption of new technologies.

In a country so richly endowed with traditional knowl-
edge, adequate protection should be ensured to ex-
clude unauthorized use of this knowledge by third
parties. At the same time, efforts should be made to
further develop traditional knowledge so as to en-
hance its role in local and national development.

As India sets its agenda for the 21 century, it has to
be realized that a nation’s ability to convert knowledge
into wealth through creativity and innovation will provide
the competitive edge and determine its future in the knowl-
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edge century. An understanding of the role of IPR in the
process of innovation and the role of innovation itself in
the process of development is crucial to India developing
itself into a knowledge economy. The knowledge man-
agement strategies of India, therefore, will have to incor-
porate optimum utilization of IPR.
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We'll be known as the helpful store. The friendly store, the store
with a heart. The store that places public service ahead of profit.
And, consequently, we'll make more profits than ever before.

™~

- George Seaton
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Focus

Knowledge Management in E-governance:

Ten Guiding Principles

D.C. Misra

Knowledge management is a distinct contribution of the
private sector, and has only recently started making an
entry into the public sector. In this paper the importance
of e-government is described, five popular myths of knowi-
edge management are exploded and, ten guiding prin-
ciples for the introduction of knowledge management
(KM) in e-government are proposed. It is observed that it
is essential to prepare an e-business plan for a quicker,
smoother and more sustainable e-governance for in-
creased productivity in developing economies.

D.C. Misra is an independent e-government and knowledge man-
agement consultant.

Knowledge management, popularly known by its
acronym KM, is only 5 to 15 years old, and is a distinct
contribution of the private sector where the concepts of
knowledge as a “competitive advantage of the firm” and
“knowledge capital” hold sway. Its pioneers include Peter
Drucker, who coined the term knowledge workerin 1970s,
Karl-Erik Syeiby, who came out with knowledge man-
agement activity planning (KMAP) in 1980s and Nonaka
and Takeuchi who popularized the concept of tacit knowi-
edge in the 1990s.

It is only recently that knowledge management (KM)
has started making an entry into the public sector. In the
United Kingdom, for example, e-envoy whose office was
set up in 1999 and replaced by the e-government unit in
2004, introduced the knowledge network in 2000 followed
by knowledge enhanced government (KEG). A develop-
ment agency like the World Bank also set up a knowl-
edge management secretariat and has come out with a
knowledge assessment methodology (KAM). One of the
important reasons for this development has been the
emergence of information and communication technolo-
gies (ICTs) in the last decade.

The use of the term knowledge management, how-
ever, is far from happy. As noted by Von Krogh, Ichijo
and Nonaka (2000), ‘In fact, the term management im-
plies control of processes that may be inherently uncon-
trollable or, at least, stifled by heavy-handed direction.
They, therefore prefer the term knowledge enabling - the
overall set of organizational activities that positively af-
fect knowledge creation.

Rise of Knowledge Worker and Knowledge
Economy

The knowledge worker has emerged as a key
resource for accelerated economic development. India
has taken the unique initiative among developing
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Fig. 1. The decision-making process in government supported by e-government

economies of setting up a National Knowledge
Commission for leveraging knowledge for economic
development (Misra, 2006). The emergence of Finland
as a leading knowledge economy, from a country that
was earlier facing an economic crisis, is a success story
of leveraging knowledge for economic development.

Information and communication technologies (ICTs)
and e-government play an important part in leveraging
knowledge for economic development. An attempt is
made in this paper, after a brief overview of the field, to
suggest ten guiding principles for the introduction of
knowledge management (KM) in e-government for in-
creased productivity in developing economies.

What is Knowledge Management (KM) for
e-government?

At the macro level knowledge management (KM) may
be defined as the leveraging of knowledge for attaining
objectives of productivity and competitiveness of a na-
tional economy. At the level of a government, knowledge
management (KM) for government (KM4G) may be de-
fined as leveraging knowledge for improving internal pro-
cesses, for formulation of sound government policies and
programmes and for efficient public service delivery for
increased productivity. Finally, knowledge management
(KM) for e-government (KM4Eg) may be defined as man-
agement of knowledge for and by e-government for in-
creased productivity. KM4Eg is a management tool for
government decision makers and its programme
implementers.

The Government has been the principal user of

knowledge since time immemorial. The primary function
of the government is decision-making and e-government
provides unique support to this (Fig. 1). The government
also has the largest repositories of information and data-
bases and e-government helps in their efficient manage-
ment. The Government has always had access to the
best available technology of the day to manage its affairs
and e-government provides some of the latest and best
available technology. There has also been an informa-
tion explosion in recent years and e-government provides
an important tool to cope with this. Office documents lead
in storage on paper (Table 1), and the need for a
paperless office is an important promise of e-government.

Information and Communication Technologies
(ICTs), E-government and Productivity

Solow’s remark, made 20 years ago, that, “You can
see the computer age everywhere but in the productivity
statistics” (Solow, 1987) still holds frue. However, “There
is now persuasive evidence that the information and com-
puter technology (ICT) investment boom of the 1990s
has led to significant changes in the absolute and rela-
tive productivity performance of firms, sectors and coun-
tries” (Hughes and Morton, 2005).

Corsi et al. (2006), in a study commissioned by the
European Commission for the e-government unit, note
that, “Given the large share of PS (public sector) in Eu-
ropean countries’ GDP, efficiency in PAs (public adminis-
tration) is an objective per se and a major driver of inter-
national competitiveness and economic welfare.” Accord-
ing to them, e-government enhances GDP growth through
four channels:-
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(i) growth of PS productivity
(i) growth of PS total output

(iii) efficiency of public administration (contributes di-
rectly to the efficiency of the economy as a whole
and to the productivity of the private sector in
particular)

(iv) as part of aggregate demand.

They estimate the overall GDP growth attributable to
e-government in the period 2005-2010 in the European
Union at 2%.

Importance of Knowledge Management (KM) for
e-Government (KM4Eg)

Print, film, magnetic, and optical storage media
produced about 5 exabytes of new information in 2002
(SIMS 2003) (1 exabyte = 10'® bytes). 92% of the new
information was stored on magnetic media, mostly in hard
disks. Film represents 7% of the total, paper 0.01%, and
optical media 0.002%. Almost 800 MB of recorded infor-
mation is produced per person each year. Governments,
therefore, face an information explosion and KM4Eg can
help governments in coping with this, leading to better
policy formulation, better programme implementation and
need-based skill formation for increased productivity.
KM4Eg is no longer a choice but an imperative if econo-
mies have to survive in the unfolding era of privatisation,
liberalisation and globalisation.

Table 1: Worldwide production of printed original content: Storage

content: Paper
S.No. Type of Content Terabytes
1 Books 39
2 Newspapers 138.4
3 Office Documents 1,397.5
4 Mass market periodicals 52
5 Journals 6
6 Newsletters 0.9
7 Total 1,633.8

Source: How much information 2003 (SIMS 2003)

KM4Eg may be viewed from a variety of perspec-
tives, for example, process perspective, user perspec-
tive, technical perspective, organizational perspective,
legal perspective, knowledge perspective, cultural, soci-
etal and political perspective (Wimmer, 2002).

Exploding Five Myths in Knowledge Management
for e-government

Myth 1: KM is a fad.
Wrong

It is here to stay whether we call it by this or any
other name.

Myth 2: KM is not for government
Wrong

Government being knowledge-based, it is very much
for the government.

Myth 3: KM is not for civil servants
Wrong

Being knowledge workers, civil servants are very
much concerned with KM.

Myth 4: KM is not for e-government champions
Wrong

KM being an integral part of e-government, e-gov-
ernment champions, whether politicians or civil servants,
are vitally concerned with it.

Myth 5: KM is theoretical discipline.
Wrong

It is a practical management tool, which has tremen-
dous potential for increased productivity and competi-
tiveness.

Issues in Knowledge Management for
e-government

A number of issues, some old and some new, have
arisen with regard to knowledge management for and by
e-government in the government, for example:-

(i) information is not up to date
(i) required information is not available
(iii) too much information is collected

(iv) very little information is used in actual decision-
making
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(v) there has been an information explosion and

(vi) new areas like information and communication
technology (ICT) and e-government have emer-
ged calling for collection of new information.

Knowledge Pyramid for e-government

Knowledge pyramid is frequently used by knowledge
management (KM) scholars (see, for example, Cong and
Pandya, 2004). Knowledge management (KM) for e-gov-
ernment has four components of:-

(a) data, which consists of facts and figures

(b) information, which is interpreted data (data + in-
terpretation)

(c) knowledge, which is use of information ( data +
interpretation + use)

(d) wisdom, which is application of knowledge (data
+ interpretation + use + application) as shown in
Figure 2. Note that wisdom, defined here as ap-
plication of knowledge, and not knowledge per
se, is the highest form of knowledge.

Types of Knowledge

Knowledge is of different types, for example old and
new knowledge. Similarly, there is network knowledge.
Then there is the familiar classification of explicit and
tacit knowledge. There is yet another classification of in-
expressible, expressible and expressed knowledge.
Among these, tacit knowledge is more important than
explicit knowledge as experience indicates that actual
decision making in government is based on tacit and not
on explicit knowledge. For example, two civil servants
can interpret a rule in two different ways. Then there is
the widely quoted observation of Polyani (1966) that
we can know more than we can tell (emphasis original).
Thus knowledge exists in great variety, making the task
of its capture, storage, retrieval and use in governments
(and for that matter in any organisation) a challenging
task.

Sources of Knowledge in Government

There are a number of sources of knowledge in gov-
ernment, for example:-

(a) ministers (b) legislators (c) civil servants (d) docu-
ments - files, agenda, records of proceedings, minutes,
government orders (GOs), notifications (e) laws, rules
and regulations (f) archives (g) embedded in physical

systems (h) citizens and non-citizens (say, tourists). These
sources are not only widely dispersed but also exhibit a
great variety in content.

Locating Knowledge

Knowledge can be kept in 4Ps:

i) places - recorded in existing document or data-
base

i) processes — embedded in known work process
iii) people — known to an identified individual

iv) pieces — distributed in parts among several
people or processes (as in a value chain) (Curley
and Kivowitz, 2001).

Wisdom

Knowledge

Information

Data

Fig. 2. Knowledge Pyramid in e-government

PPT Model
in
KM

People Process Technology

Fig. 3. The People, Process and Technology Model in
Knowledge Management
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Dimensions of Knowledge Management

There are three dimensions of knowledge manage-
ment (KM):-

(i) people (P) - values and behaviour
(i) process (P) - Internal structures

(iii) technology (T) - enabler (KM“T). It is a 3-legged
stool. If one leg breaks, the stool falls down
(Fig. 3).

Knowledge Management (KM) toolbox for
e-government

A number of knowledge management (KM) tools and
techniques exist for e-government. For example:-

1. After Action Reviews (AARs) - Pioneered by the
U.S. Army for learning lessons from an activity
or project

2. Communities of Practice (COPs) - killer app of
KM for sharing of knowledge

3. Knowledge Audit - A systematic process to iden-
tify an organisation’s knowledge needs, re-
sources and flows, as a basis for understanding
where and how knowledge can add value (de
Brun, 2005). Also comparison of performance
against pre-set standards

4. Knowledge Plan - based on knowledge strategy

5. Exit Interviews - capturing knowledge of depart-
ing employees

6. Sharing Best Practices — identifying and captur-
ing in one part of the organisation and sharing
with all others

7. Knowledge Centres - connecting people, infor-
mation, databases

8. Knowledge Harvesting - capturing knowledge of
“experts” and making it available to others

9. Peer Assists - learning from the experience of
others before undertaking an activity or project

10. Social Network Analysis - understanding rela-
tionships between people, groups and
organisations to see how they facilitate or im-
pede the flow of knowledge

11. Storytelling - ancient art of sharing knowledge
still widely used

12. White Pages - preparing a directory of experts
(De Brun, 2005).

Knowledge Management and Technology

Knowledge management (KM) and technology today
have become two sides of the same coin. Developments
in these two fields are reinforcing each other. The four
most popular types of knowledge management projects
involve the implementation of intranets, data warehouses,
decision support tools, and groupware (Ruggles, 1998,
reporting on a 1997 survey, as quoted by Hislop, 2005).
It has become inconceivable to think of one without the
other. A number of functionalities in knowledge manage-
ment (KM) are being helped by information and commu-
nication technologies (ICTs) (Table 2).

Table 2: Knowledge Management and Technology

S. Functionality Information and Communication

No. Technologies (ICTs)
1 Searching Search Engines
2 Categorising Computer Languages (XML, RDF)
3 Composing Office Suite Applications
4 Summarising Artificial Intelligence
5 Storing Storage Media
6 Distributing Networks
7  Workflow Groupware
8 Content Management Content Management Systems
9 Customer Relationship Customer Relationship Manage-

ment (CRM) Software
Semantic Web Technologies

-k
o

Metadata Standards
and Interoperability

Source: Based on Riley 2003, Wagner et al. 2003 and Klishewski
and Jeenicke, 2004

Knowledge Management Cycle

KM can be viewed as a cycle consisting of six suc-
cessive phases: Undertake Knowledge Audit; Create
Knowledge; Capture Knowledge; Store Knowledge; Use
Knowledge; and Review Knowledge.

Phase I: Undertake Knowledge Audit

Ask questions like: Who collects what information?
Why is it collected? Is it collected on time? Is collected
knowledge put to any use? Is there a better way of col-
lecting knowledge? Is required information being col-
lected?

Phase II: Create Knowledge

Take stock of existing knowledge. Assess knowledge
needs of the organization. Determine who will create what
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information, when and in what format. Use knowledge
management (KM) tools for knowledge creation.

Phase IllI: Capture Knowledge

Transform tacit knowledge into storable explicit know!-
edge (Neve, 2003). Record one-to-one conversations.
Record a brainstorming session. Record minutes of the
meetings and other proceedings. Record success profile
of individual e-government champions.

Phase IV: Store Knowledge

Organize knowledge into codifiable and non-codifiable
categories (Warren et al, 2006). Use electronic media for
knowledge storage. Open a knowledge centre in the min-
istry/department. Identify and use “best practices” in
knowledge storage.

Phase V: Use Knowledge

Knowledge captured and stored should be made
accessible to all concerned personnel. Distribute and
share knowledge. Set up knowledge distribution and
knowledge sharing mechanisms. Provide knowledge in-
puts to policy makers. Monitor knowledge use

Phase VI: Review Knowledge

Scan the horizon to anticipate knowledge needs of
ministry/department. Review the existing stock and flow
of knowledge. Make use of simple but effective knowl-
edge indicators. Involve stakeholders in knowledge re-
view. Has knowledge led to better decision making and/
or higher productivity? The knowledge management cycle
may be seen in Figure 4.

Ten Guiding Principles for introduction of
knowledge management (KM) in e-government

Guiding Principle 1: Develop a knowledge manage-
ment (KM) strategy for the organisation. Leverage knowl-
edge for achieving organisational goals and serving citi-
zens and non-citizens.

Guiding Principle 2: Proceed step-wise, from simple
to the complicated. Adopt modular approach. Do not at-
tempt anything highly ambitious in the initial stages.

Guiding Principle 3: Do not re-invent the wheel. Make
use of existing knowledge and insights. Undertake knowl-
edge needs assessment. Only then plan the next step.

Guiding Principle 4: Make use of information and

communication technologies (ICTs). But do not forget
GIGO (garbage in and garbage out).

Guiding Principle 5: Make use of people, process
and technology (PPT) model. But do not forget: Comput-
ers are fast, accurate, dumb; Peaple are slow, sloppy,
smart.

Guiding Principle 6: Prepare & simple and modular
knowledge sub-plan incorporating knowledge manage-
ment (KM) strategy. Do not use any complicated knowl-
edge management (KM) tool or mechanism that cannot
be successfully implemented.

Guiding Principle 7: Include knowledge management
(KM) sub-plan in the e-business plan of Ministry/Depart-
ment. Do hot prepare any stand-alone knowledge
management (KM) sub-plan. It is more likely to fail than
succeed.

Guiding Principle 8: Secure top management sup-
port to knowledge management (KM) sub-plan. Remem-
ber, no plan can succeed without top management buy-
in. This has to be a priority.

Guiding Principle 9: Demonstrate results. Remem-
ber, the best way to convince any one about practical
utility of knowledge management (KM) is to show con-
crete, verifiable results.

6 1

Review Undertake

Knowledge Knowledge
\ Audit

The

Use Knowledge Civati
Knowled Management
HESRR Cycle Knowledge

; q
Store Capture
Knowledge _ Knowledge

Fig. 4. The Knowledge Management Cycle

Guiding Principle 10: Review the implementation of
the knowledge management (KM) sub-plan from time to
time.
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Review the implementation of the knowledge man-
agement (KM) sub-plan against the following three crite-
ria: Has the implementation of the knowledge manage-
ment (KM) sub-plan resulted in:-

(a) better decision-making by the government

(b) better service delivery to citizens and non-
citizens

(c) better performance by civil service.

Conclusion

To conclude, the current e-government practice in
developing economies is project-specific and not gov-
ernment-wide, with the consequence that e-government
impact often fizzles out at the level of a project and is not
felt at the government level where decision-makers usu-
ally operate. A comprehensive government-wide ap-
proach to e-government is called for. For ushering in e-
government in developing economies it is essential to
prepare a comprehensive e-business plan, for improving
internal government processes and providing improved
public service delivery to citizens and non-citizens, in-
corporating among other among other sub-plans, a knowl-
edge management (KM) sub-plan together with a change
management (KM) sub-plan, for quicker, smooth and
sustainable e-government for increased productivity in
developing economies.
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Owing to globalization, economic growth and evolution
in electronics, the business process outlook is continu-
ously shifting its horizon. Knowledge-driven business
enterprises are focusing on ‘survival activities’ by opera-
tional excellence and ‘advancement activities' through
innovation for competitiveness and balance between
these two for growth. This paper focuses on the global
business environment and gives an overview of the
Knowledge Management (KM) life cycle process and
perspectives.

K. Kalaiselvan is AGM and G.Ganapathiraman is GM, BHEL-EDN,
Bangalore.

Global Business Environment

Accelerated economic growth of emerging Asia has
reflected high trade growth and increased trade integra-
tion and greater business cycle correlation across coun-
tries. Exports between countries continue to play an im-
portant role in growth of emerging Asia. The intraregional
trade has raised sharply through vertical integration and
geographical dispersion of production process. In India,
the economic growth has accelerated due to liberaliza-
tion, global outsourcing of customer support services on
export, cyclical and temporary factors such as good
monsoon, rains for agricultural production, the impact of
low income rates on consumer and real estate credit etc.
This rapid economic growth has also led to large-scale
change in business environment with respect to trade
pattern, consumption, requirement of resources, em-
ployee turnover, and eventually outscurcing and economic
overheating.

On the other hand, the current business outlook has

changed from ‘customer delight’ to ‘customer successes'.

Customer perspectives for the products and services also
are continuously changing. Currently, consumers are
demanding products and services that have superior
technology, world-class quality, lowest cost, user friendly
and maintenance-free products while ensuring the
intended use. Buying decision is primarily governed by
one or more criteria such as shorter delivery and/or
project completion schedule, best service capability and
fast response, lower total life cost (for a period over 20
years for high end industrial equipment), single point
contact, joint working, stern commercial terms and
conditions with high penalties on deviations etc.
Consumers’ demand has increased as they are educated
and knowledgeable on products and services through
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several media. Such consumers are known as ‘prosumers’
in today’s competitive market.

In the above prevailing scenario, large Multi National
Companies (MNC) from the advanced countries have
improvised their operation and infused methods to com-
bat acute global competition with fast response, greater
technical, financial and strategic muscle. Over a period,
these MNCs have been building organizational capabil-
ity by evolving business transformation processes through
several methods starting from ‘Productivity and Quality’
(1977); ‘System, Quality and Process improvement’;
‘Benchmarking and Best Practices’, ‘Transfer of Best
Practices’ and ‘Knowledge Management’ (1998 onwards).
‘Knowledge Management' is an intercisciplinary business
model, which is emerged from the current technological
revolution that is disrupting the existing organizational
structures and dynamics. ‘Knowledge Management’ reaps
great value in terms of competitive advantage to the or-
ganization for its sustenance and growth.

MNCs have been marshalling their resources for
‘Knowledge Management’ to build capability by consoli-
dation while emphasizing on their core competencies,
identification of knowledge gap/road blocks, measures
for prevention of knowledge loss, knowledge creation,
continuous product and process innovation, knowledge
retention, knowledge dispersion within group and among
groups known as community, shared business intelligence
- collaboration, people retention - preserving expertise
turnover, risk management, and productivity enhance-
ment. MNCs provide total solution by building capability
for engineering, procurement and construction, renova-
tion and modernization, and services. Seamless pro-
gression is being made by MNCs in operational excel-
lence for regular release of new product with added value
and product differentiation by adapting the concepts of
usage of ‘standard parts’, ‘build to order and mass cus-
tomization’, ‘design-out maintenance’ and ‘design to cost'.

Such organizational learning nurtured these MNCs
with competitive intelligence and they now matured to
adopt the concept of ‘design anywhere’, ‘build anywhere’
and ‘maintain anywhere at any time' so that they can
quickly respond to customers and emerging new mar-
kets globally by rapid development of new products and
services with dominating technologies. From these
emerging capabilities, knowledge driven companies are
able to convert their corporate business strategies into
the desired performance as reality.

Overview of Knowledge Management

Knowledge is elicited from information and Data as

shown in fig.1. Data is a quantitative capture of facts.
Data becomes information when data is classified and
organized in a required format. Information is more quali-
tative than quantitative. Knowledge is the insights, un-
derstanding gained through experience and practical
know-how that is known. Wisdom is the ability to see
beyond the horizon.

Knowledge is classified and captured according to
the type of knowledge useful to the organization. Over-
view of knowledge types are summarized below:

(a) Shallow and deep knowledge: Shallow knowl-
edge is a surface level or minimal level under-
standing of an aspect or a problem. Deep know!-
edge is acquired through experience and re-
quired for decision-making.

(b) Knowledge as know-how: Practical experience
expressed as heuristics and used for building
expert systems.

(i) Reasoning by analogy — relating one con-
cept to another

(i) Formal reasoning — Deductive reasoning
deals with exact facts and conclusion in the
form of IF/THEN statements. Inductive rea-
soning from a set of facts to general rules.

(iii) Case-based reasoning (CBR)

(c) Common sense as knowledge: Collection of per-
sonal experiences and facts acquired over time.

(d) Procedural knowledge: Understanding of how to
do a task through documented procedures

(e) Declarative knowledge or awareness knowledge:
Information discussed by expert

(f) Semantic knowledge: Highly organized, ‘chunked’
knowledge resides in long-term memory e.qg:
majar concepts, facts, vocabulary and relation-
ships

(g) Episodic knowledge: Experiential information or
episodes chunked in long term memory. Its use
is generally automated. Special tools are required
to capture this.

Another approach was evolved as knowledge cat-
egorization by Nonaka and Takeuchi in 1995 such as
‘tacit knowledge’ and ‘explicit knowledge’.

Tacit knowledge

Individual internalized knowledge gained from edu-
cation, experience and context specific expertise. Tacit
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Fig. 1. Data, information, knowledge & wisdom

knowledge is what is in our heads or learn by doing or

knowing-how, or embodied knowledge used for decision <Orgamza“on memD
or judgment without going through any rule or procedures.

Tacit knowledge is mindsets (or mental models) of indi- i

viduals, intuitions, perspectives, beliefs, values that re-

Resides in ...

sult from experience, and the collective mindsets of an <

organizational culture. It can best be communicated in- Documents Lu
terpersonally through dialogue with use of metaphors.

Michale Polanyi (1891-1976) developed the concept ‘tacit Explicit

knowledge’ that includes intuition, values, and belief
gained from years of experience. Tacit knowledge is dif- - =

ficult to capture fully and formalize for sharing. Tacit knowl- Q‘M
edge is vulnerable to loss as it is stored in the individual

mind, but reduced when captured and shared. After cap-
turing and sharing, it is easier to re-use. Fig. 2. Company knowledge

Explicit knowledge

Knowledge the individual holds explicitly. Explicit
knowledge is what we have articulated or can be articu-
lated, codified and stored in media such as manuals,
Reports, training courses, white papers, documents, pro-
cedures, audio-visual, embedded knowledge in knowl-
edge base etc,. Explicit rules or procedures or any other
kind are referred or ‘knowing-that' for decision or judg-
ment. Explicit knowledge can be easily identified, re-
trieved, measured, re-used, transmitted and distributed.
Thus, the organizational knowledge is available in the
form of ‘explicit knowledge’ and ‘tacit knowledge’ as shown
in Fig 2. These knowledges are pertaining to product
knowledge, process knowledge and service knowledge
and are available in individual, group(s), function(s), stra-
tegic business unit and corporate as shown in Fig 4.

Technology

Fig. 3. Knowledge Management
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Knowledge Management perspective

Knowledge Management engages People, Process
and Technology in tandem (shown in Fig. 3) to proliferate
knowledge, to improve organizational efficiency, respon-
siveness, competency innovation, and drives the organi-
zation forward. People represent knowledge workers,
managers, customers and suppliers. Process represents
knowledge centers where knowledge is available for cap-
ture and aid in identifying individual expert or expert teams
within the center. e.g Marketing, Sales, Engineering, Pro-
duction, Human Resource, Customer service etc,. Tech-
nology represents the totality of hardware and software
required to leverage knowledge and use. Speed, secu-
rity, volume or size, compatibility, integrity, accuracy, avail-
ability, reliability and maintainability are all expected at-
tributes of technology. Technology enables knowledge
delivery. The existing knowledge to be identified classi-
fied and codified in useable form. Identify knowledge gap
and develop methods to create new knowledge. Knowl-
edge is leveraged, transformed, built, run and this cycle
continues. Knowledge Management comprises several
interlacing key aspects and processes to achieve the
following milestones.

(a) Identify, capture, classify, apply and embed prod-
uct-process-service knowledge. Aid in building
corporate memory by capturing product and pro-
cess expertise, decision rationale, achievements
and failures, tangible value, intangible value etc,.

(b) Nurturing new knowledge, stimulating and man-
aging organizational innovation in unprecedented
ways.

(c) Represent in knowledge base for Electronic Con-
tent Management, documents and expert sys-
tems as needed.

(d) Use accessible knowledge from internal and ex-
ternal sources and facilitate ’

(e) Organizational learning through value networks.
Empowers organization to understand the envi-
ronment and adapt accordingly.

(f) Build organizations, Intellectual capital such as
‘human capital’ — people Knowledge, ‘structural
capital'-patents, trademarks, databases and ‘re-
lationship capital’— learning from customers and
stakeholders.

(g) Establish knowledge neural networks and facili-
tate knowledge transfer among communities.
Knowledge sharing ensures faster processing,
prevent effort duplication, successful partnering
with vendors/customers etc,.

(h) Reuse of knowledge wherever applicable in the
business

(i) Promoting knowledge accumulation and rein-
forcement of systems and culture by policies and
incentives.

() Maintain and improve the knowledge acquisition
and dissemination system.
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Fig. 4. Knowledge centers

All these Knowledge Management process elements
proliferate business knowledge that enable organization
gain competitive advantage through faster learning, bet-
ter customer experience, shorter new product develop-
ment cycle, greater innovation by leveraging the exper-
tise across the organization and wider productive con-
nections between employees.

‘Personal Knowledge Management' is a yet another
concept emerging out of Knowledge Management, Per-
sonal Information Management and cognitive human
abilities. It focuses on individual learning of knowledge
workers through ‘personal enquiry’ and connects to ac-
quire knowledge.

Knowledge Management process is best accom-
plished when the collective effort of individuals in a group
are bound by common purpose with active participation
in creation and management of knowledge of products
and services they are involved with. This shared busi-
ness knowledge is available for all members of this com-
munity. And also, this can be accessed and collaborated
by other communities, if needed to find solutions and
build innovations. More such community of practices
enables organization to enrich the knowledge base for
use, reuse and preservation.

Understand from a survey report that individual
learning is limited to about 31% and the remaining 69%
learning comes by accessing others. Knowledge is
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captured and leveraged through continuous organizational
learning process eg. Lessons could be learnt not only
from old mistakes but also from communicated mistakes.

Knowledge Management Life cycle process

Building of Knowledge Management is viewed as a
life cycle that encompasses review of existing knowledge
and planning, cost-benefit analysis and justification, and
determining the hardware and software for structure to
knowledge requirements of the organization. Identifica-
tion of immediate, intermediate and long-term require-
ments of prospective Knowledge Management system
is essential. Well-defined life cycle is paramount for suc-
cessful development of knowledge management system.

Knowledge Management Life cycle begins with
knowledge capturing, followed by knowledge organization,
knowledge refinement, knowledge transfers, and use or
re-use as shown in Fig 5. Knowledge management Life
cycle process is shown in fig 6. This process is centered
primarily on business strategy and Knowledge Manage-
ment objectives of the organization. This process is to be
reviewed periodically and improvised wherever needed.
All identified business information is captured, codified
and tested before this knowledge is shared and
transferred. The knowledge is made available to all

needed users for its effective use in their mission.
Predictive models pertaining to the business requirements
can be developed to ‘alert’ users through automated
process by ‘flagging’ or e-mail and ensures that all
prospective users know the new knowledge and used
without being idle in repositories. Knowledge Management
system is to be attuned with the organizational culture
and facilitate flow of knowledge, and encourage people
to share insights, experiences and know-how, while
ensuring that the right information is available with the
right person at right time.

Community of Practice

In organization, knowledge is created by people but
enabled by systems and technology. Effective capturing
of the valuable tacit knowledge of an individual and shar-
ing within the organization will add special value to the
growth and competitive advantage. Teamwork could be
yet another knowledge capture process. The team could
have experienced members, experts and beginners. In-
dividual knowledge is shared with the other team mem-
bers during the discussions or correspondences, when
they work on a subject or find solution for a problem or
carrying out a task or a job or jointly working on a project.
Knowledge is still available with the individual but not
with the team. Individual behavioral traits, motivational
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Fig. 7. Individual traits & knowledge sharing

factors - recognition and rewards, organizational culture
and company strategies and polices have an impact on
this knowledge sharing process as shown in Fig. 7.

When the team collaborates with the common pur-
pose over an extended period, the ideas, alternative ap-
proaches, expertise and solution to a subject do emerge.
This knowledge is captured and shared with other teams
within the department(s) or functions or strategic busi-
ness unit or corporate. Following such practice within a
community enables social learning, nurturing new knowl-

edge, stimulating innovation or sharing the existing tacit
knowledge within the organization. A typical illustration is
shown in Fig. 8.

From the above process, the individual learning
startlingly increases through collaborative learning and
also the organization benefits by the business solution.
Moreover, the organizational learning increases and the
knowledge is accumulated in corporate memory. After
review and approvals, the organization can share this
new knowledge with other allied communities within the
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same industry or anyone who seeks similar knowledge
could use readily without much effort. This social learning
shared practice within community is known as Community
of Practice (CoP). Generally, CoP is formed within a single
discipline so that the effort can be focused. Technology
that exists today ameliorates multi-disciplinary
participation.

Etienne Wenger (1998) has described CoP in terms
of interlaying four fundamental dualities such as ‘partici-
pation vs reification’, ‘designed vs emergent’, ‘identifica-
tion vs negotiability’ and ‘local vs global’. ‘Participation vs
Reification’ duality is of utmost interest to knowledge
management. Reification is an abstract form and repre-
sented in document. Reification is necessary to avoid
teamwork turning into informal group activity in the name
of co-ordination and mutual understanding. Participation
is an active involvement in teamwork or social process.
Involvement of an individual must go beyond repeating
the reified description and must challenge and readdress
its meaning.

Community Practices — Features

* Promotes innovation through problem-solving,
learning, knowledge creation, self-manage & self-
govern.

» Combats isolation. Support one anocther to en-
hance learning and performance.

* Enable productive inquiry for creation of job-criti-
cal knowledge and exchange. Members create
knowledge base. Enhance speed of response to
customer.

* Share knowledge through collaborating and
learning.

* Use a variety of synchronous and asynchronous
collaborative tools via multiple channels includ-
ing face-to-face meetings and on-line platform
Supported by the organization as a valid way to
learn and collaborate. Increases capabilities and
meta-capabilities. Creates competitive advantage.

Knowledge Management Mission

Mission is a long-term vision of an organization where
the underlying thrust is given in abstract form with re-
gard to current business, future business it intends to
possess, market segment, products and services, geo-
graphical dispersion, and contribution it can make to have
unique competitive advantage for survival and growth.
Mission statement is documented and used for guiding
the rest of the operation. Aims of a large organization
may be broad as it has diverse products and services,
and strategic business units. Little vagueness does exist
in mission statement for some products and services, as
it is difficult to foresee more realistic goals.

Similarly, a Knowledge Management Mission state-
ment to be made succinct after reviewing the existing
products and services, business process within a strate-
gic business unit or among the units, business forecast,
geographical dispersion, emergent technology solution
both hardware and software that exists today, Knowledge
Management Lifecycle requirement, knowledge networks
and culture the critical most for the change process.
Knowledge driven organization to address on accumula-
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tion of what knowledge exists, what knowledge is intended
to augment, Knowledge audit, Knowledge gap, Knowl-
edge mapping, Knowledge sharing, Knowledge transfer,
and how to accrue further knowledge while executing
the business process using existing or automated expert
system. Mission represents all areas of operation and
leverage knowledge innovation, operational excellence
and competitive advantage in the organization. For ex-
ample, the following thrust areas can be interlaced in the
Knowledge Management Mission:

* “To create a knowledge driven integrated virtual
environment within the organisation and amelio-
rate innovation through collaboration independent
of geographical dispersion”

* Enhance Process velocity and respond quickly
to the customer

v" “Simplification” - Simplify the systems, meth-
ods and process after review by challenging
the existing practices.

¥ “Improvisation” - Improvise the existing sys-
tems, methods and process.

v' “Expert System” - Substitute the expert sys-
tem for the existing critical process.

v" “Synergy’- combination of any of the above
or combination of Research and develop-
ment, and Production capability etc.

Knowledge strategy formation and Measurement
system

Knowledge is the critical strategic resource to the
organization. An intellectual resource available in the or-
ganization is to be identified to leverage knowledge and
build capabilities required for business strategy as shown
in Fig. 9. Organization is using primarily intellectual re-
sources and capabilities to develop various product and
services for different markets. Intellectual resources and
capabilities are knowledge driven and continue to exist
in the organization, whereas the products and services
do have lifecycle in the market. Traditionally, the organi-
zation's business strategy used to address product and
services sales, time to market, positioning, distribution
networks, pricing, capacity utilization and augmentation,
customer retention, revenue growth etc. Knowledge-
based strategies position the organization in terms of their
unigue, valuable and inimitable resources and capabili-
ties. Knowledge-based strategy encompasses product
innovation, knowledge creation, intellectual capital, pro-
cess, innovation, knowledge sharing, collective learning
culture, business innovation, customer, vendor and ex-
ternal knowledge integration. To remain competitive and
maybe even to survive, organizations are presently con-
sidering to align knowledge-based strategies to business
strategy. Thus, knowledge is to be radically exploited,
explored and managed to build capabilities within the
organization to convert into organizations of knowledge-
able specialists to attain competitive advantage.
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Organization to perform SWOT analysis on their in-
tellectual resources and capabilities with respect to
Strength, Weakness, Opportunities and Threats of the
competitive environment to develop Knowledge-based
strategy. Strengths to be conserved, secured and forti-
fied while weakness to be analyzed with the probable
cause and effect, and countervailed. Develop measures
to alleviate or challenge threats with more innovation.
Foresee business prospects in different product and ser-
vices, and markets and take advantage to capture for
the organizational growth. Knowledge-based strategy is
formulated with development of ‘emergent strategy’ — what
to do? How to do it?, and ‘deliberate strategy’ — what will
be, how to do, to identify the knowledge gap as shown in
fig.10. Based on intellectual resource and capability map,
the extent of knowledge availability is in alignment with
the business requirement of an organization. Thereby,
organization can quickly understand what it can do and
what it must do to bridge the knowledge gap.

Emergent strategy is a short-term strategy that seeks
to identify the knowledge gap and create knowledge
through innovation for improvement of the products and
services, process and business strategy. Emergent strat-
egy is required for the ‘survival’ for operational excellence
and for sustaining competitive advantage. Deliberate strat-
egy is a long-term strategy required to foster knowledge
to address emerging requirements of the markets such
as periodic introduction of a new product and service
with shorter development cycle and added value to the
stakeholder. Deliberate strategy is required for ‘advance-

ment’ of an organization by building knowledge in antici-
pation of up-coming business and retaining competitive
advantage.

When an organization implements a business strat-
egy aligned with knowledge strategy and aims to achieve
competitive advantage, the competing organization might
not have simultaneously implemented similar strategy.
One organization’s success will inspire competitors and
some may respond by evolving superior features in their
product, service and business strategy. Knowledge—
based strategic organization can consistently outperform
and retain competitive advantage and attain a ‘unique
position’ in the market, as the competitors may take some
time to compete. But this phenomenon may not be per-
manent over a period of time. Organization has to at least
‘survive’ when the competition surpasses in the market.
But, it is certain that the knowledge-based strategic or-
ganizations that have begun their ‘Knowledge Manage-
ment’ with the long-term approach will rapidly rise to meet
market requirements and achieve a competitive advan-
tage. Both formulation of strategy and timing of its intro-
duction plays a vital role in the business.

From the above scenario, it is clear that organiza-
tions have to develop knowledge—based strategy in align-
ment with business strategy and continue to achieve
competitive advantage either for ‘survival-sustenance’ or
‘advancement-growth’ or the balance between the two.
An overview of advancement and survival activities is
summarized in Table 1.
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‘Advancement’ activities ‘Survival' activities

* Developing distinctions « Product market positioning
& norms

* Scaling Advancement  * Planning and Deciding
activities knowledge * Production

* Process Automation * Controlling
* Ensuring knowledge * Resource devpt & deployment
connectivity * Organizing

These strategies further dovetailed into Knowledge
Management objectives and their further goals. Tradition-
ally, a balanced scorecard is used for measurement of
the organization’s performance with respect to their stra-
tegic plan. Balanced scorecard addresses financial, cus-
tomer, internal process and innovation perspectives as
shown in Fig. 11.

/ Financial -
'y |
Customer - = Internal
\ A 4 /
Innovation

Fig. 11. Balanced scorecard

Scandia Navigator is also used to measure the
organization's performance with respect to strategic plan
in terms of financial, intellectual capital, customer, hu-
man values, process focus, renewal and development
focus, organization in today’s context and how it will be
tomorrow as shown in Fig. 12. Both of these methods
are enabling the organization to understand its perfor-
mance in terms of tangible and intangible values.

Knowledge Management Objectives

Obijectives are broad and timeless statements and
represent both quantitative and qualitative terms. A goal
is a specific and time-based measurement of organiza-
tional objectives. Both cbjectives and goals indicate the
specific kinds of performance and results, which an or-
ganization seeks to produce.

Knowledge Management shall include the following
broad objectives:

* Create and promote knowledge availability within
an organization for products and services.

* Understand the external environment and tap
knowledge from other or allied organizations

* Achieve shorter new product development cycle
and operational excellence.

* Facilitate and regulate organizational innovation
and learning.

* Share and leverage expert knowledge across or-
ganization.

* Build knowledge networks and Community of
Practice for collective learning through collabo-
ration by increasing the connectivity between em-
ployees.

* Facilitate required knowledge access rapidly and
best practices. Promote knowledge transfer
through training, rewards and motivational fac-
tors.

* Identification, capturing, sharing, preservation
and management of an intellectual capital.

* Review and improvement of the Knowledge Man-
agement system.

Knowledge Creation

Business explicit documents available in different
media are to be listed for every function for every prod-
uct and services and then to be classified according to
their current, strategic and future importance or for pres-
ervation and management. Methods and efforts required
to capture all these documents in soft media so that track-
ing, managing, sharing, access control etc., can be pos-
sible with software tools the exist today. During execu-
tion of various activities in the business mission, knowl-
edge management system facilitates automatic or on-
line capture of explicit knowledge. Nature of business
documents can be product-specific documents, process
specific documents, project-specific documents, preser-
vation of software, legacy documents, training documents,
patents, reports, service-related documents, etc,.

Goals

* Availability of information to the right person at
right time.

* Creation of knowledge assets and document
management. Many users to work on a docu-
ment concurrently on either the same section or
different sections, if need arises.

* Electronic Content Management to enrich the
content’s profile to some extent automatically

Productivity e Vol. 48, No. 1, April-June, 2007

25




Financial Analysis

Intellectual

Capital Customer

Human
Values

Today
Process

Focus

Tomorrow

Renewal & Development focus

Fig. 12. Scandia

using filtering, routing and pathways, organiza-
tional specific knowledge taxonomies and se-
mantic networks. Knowledge repository structure
to facilitate capture, manage, store, preserve and
deliver content and documents to the business
process.

Integration of Workflow management: production
workflow — predefined sequences to guide and
control process, and ad-hoc workflow - user can
determine sequence.

Configuration management and change manage-
ment.

Integration of Web content management — visu-
alization, delivery and administration of informa-
tion, secure access to public and non-public in-
formation, facility to edit and publish etc,.

Improve the repetitive and paper-intensive busi-
ness process to paperless process.

Facility for notification, tracking and alert mecha-
nisms and ability for electronic approval of docu-
ments & advancing them to the next stage.

Reduced search time. Improved traceability with
version tracking to record the history of docu-
ments and editing controls built in.

Build search engine capability.

View, mark-up and storing of markups facility dur-
ing the document’s lifecycle.

Link business documents to related parts and
components as well as to various product con-
figurations and their bill of materials. Facility to
link single or multiple documents to a single docu-
ment object when needed.

=« Automatic archival from business process.

* Vaulting - to store and manage content data in
different formats in the database, in association
with a content object.

* Security and access control encrypted pass-
words. Accessible to all users through a stan-
dard web browser, without the authoring appli-
cation.

* Able to collaborate on a document in a multi-
user mode during reviews and meeting.

* Transformation to be controlled and trackable by
use of PDF, converters and viewers, compres-
sion, syndication, personalization, XML etc,.

* Publishing.

* Long-term preservation strategies.

Knowledge conversion

Merely storing structured knowledge constitutes only
some part of knowledge management. Every process
used to create, communicate and apply tacit knowledge
will result in new knowledge e.g.: a worker applies knowl-
edge from a similar problem/resolution from a database
and the final solution may differ in some way. This suc-
cessful resolution to be documented and saved and will
now expand the organizations knowledge base. To
convert tacit knowledge to explicit knowledge, the follow-
ing goals are required to be achieved to address this
objective.

* Prevention of Knowledge Loss due to employee
turnover on transfer, retirement, resignation,
mindset of individual etc.
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* Prevention of duplicate activity. Everyone need
not re-invent when somebody within the organi-
zation had already done that activity.

* Adaptability and Flexibility — allows employees
development to better grasping power of their
work and may require less direct supervision and
fewer interventions.

* Capturing of Technical Problems and Solutions
can be easily referred to during problem analy-
sis thereby reducing time.

* Promote collaborative learning through Commu-
nities of Practice.

*  Motivate individual with reward system for knowl-
edge sharing and capture in document for fur-
ther transfer.

For conversion of tacit knowledge to explicit knowl-
edge, the process to be developed by identification of
mission critical functions, formulation of systems, format
structure and key factors that are to be captured, con-
tent, procedures, and measures required to promote
involvement of individuals and associated functions or
departments.

Knowledge conversion process is shown in Fig 13.
Nonaka and Takeuchi (1995) developed four-stage spiral
model for knowledge conversion within business process
and the summary is given below.

Externalization

Tacit knowledge of the expert or key personnel within
the organization can be made explicit by documenting
the knowledge one posses or procedure or steps fol-
lowed up in completing a given task and the experience
gained. This codified manual can be shared and this
knowledge incorporated in the development of other prod-
ucts and services. This process of converting tacit knowl-
edge to explicit knowledge is known as externalization.

Internalization

The reverse process of conversion from explicit
knowledge to tacit knowledge is known as internaliza-
tion. The codified context specific explicit knowledge to
be reviewed and absorbed by the employees so that the
formal rules and procedures can be adapted in the same
way when such similar requirement arises during the
development of new products and services.

Socialization

This is a conversion from tacit knowledge to tacit
knowledge through sharing of experiences, models, imi-
tations and practices. This type of knowledge transfer
takes place during coaching, apprenticeship, presenta-
tion, seminars, meetings, conferences, training, workshop
and any other informal interactions within and outside
the organization.

Sharing and creating Articulating tacit knowledge

tacit knowledge through through dialogue and

direct experience. reflection.

-Individual to Individual Tacit -Individual to Group

Tacit ) v Explicit
Systemizing and applying

Learning and acquiring explicit knowledge and
new tacit knowledge in Exolicit information.
practice. s -Group to Organization
-Organization to Individual

Fig. 13. Knowledge creation spiral
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Combination

The accumulated knowledge is disseminated by shar-
ing with one another or within the function(s) or group(s)
or community or communities. It is a conversion of ex-
plicit knowledge to explicit knowledge This transfer pro-
cess is a primary way to leverage knowledge.

Knowledge use and reuse

Knowledge-based system known as ‘Expert system’
is developed with business specific domain knowledge
from one or more experts. The expert system can have
features of ‘fully automatic’ for closely repetitive process
or ‘semi-automatic’ for varying repetitive process and
‘manual’ option for first time creation. Expert system is
essential for organization that has high-level of know-
how experience and expertise and cannot be easily trans-
ferred to other members. Thorough review of business
process with respect to the following key factors is es-
sential before deciding on substitution of ‘Expert system’
to the existing process.

* Criticality of the process (e.g engineering, pro-
duction, marketing etc).

» System/methods currently followed for develop-
ment of new product or engineering of equip-
ments or custom-built equipment for a given plant
or services.

* |dentify the current knowledge level and the miss-
ing knowledge.

* Percentage of application or reuse of the exist-
ing design knowledge (part or component, equip-
ment information), additional information added
to complete the activity.

* Cumbersome or expertise required for an indi-
vidual process is high.

*  Productivity requirements - Present cycle time
and required to address market requirements and
capacity utilization.

* Rework or repair resulting out of a particular pro-
cess due to inconsistency or overlapping in cer-
tain steps followed in that process.

Goals

* Development of knowledge-based expert system
with Graphic User Interface, inference engine,
knowledge base and explanation facility. Design
templates specific to an application to be mapped
based on interactions and expertise from the
discipline experts, and will be running in the back-

end. Many experts intelligence is combined and
this reusable scarce knowledge which is invis-
ible to the user and is secured.

* Enhance productivity in all critical mission pro-
cesses.

* Prevention of duplicate activity by using the ex-
isting information.

* Reuse existing design information and collabo-
rate concurrently during the execution of a task
so that more than one individual can be involved
if needed to accelerate the process.

* To achieve accuracy and consistency on desired
output from every process.

* Virtual prototype e.g: mechanical assembly, rout-
ing & simulation.

* Routing for approval and mark-up, records of
comments.

*  Automatic soft document back-up, archival & in-
tegrated management.

+ Effective collaboration and facilitate concurrent
engg etc.

Expert system development life cycle as given by
DiStasio, Droitsch, and Medsker (1999) is as follows:

* Problem identification and description

* Domain understanding & knowledge acquisition
* Structure design and knowledge organization

* System development

* Verification and validation

* Operations and maintenance

Knowledge ontologies are used to structure the
knowledge base of an expert system. To build knowl-
edge ontology, Gomez-Perez (1998) followed these steps:
acquire knowledge, build a requirement specification,
conceptualize the ontology, implement the ontology, evalu-
ate during each phase, and document after each phase.

Knowledge dissemination

To use knowledge to deliver products and services,
make knowledge to solve problems and the like. Dissemi-
nation is the primary way to leverage knowledge through-
out the organization. Both explicit and tacit knowledge is
shared in a real-time environment that will assist the
employee to perform unique functions effectively. By this
process, individual can access divers resources and new
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expertise. Such cross-fertilization of knowledge creates
value for an organization.

Knowledge transfer is done by working together,
learning by doing, apprenticing, face-to-face discussion,
or embedding knowledge through procedures and docu-
ment exchange. The collective learning of an organiza-
tion is gleaned from the learning of its members as well
its stakeholders and customers. Collaborative technolo-
gies are used to aid in effective knowledge flow. Knowl-
edge sharing recognizes the nature of knowledge and
classifies them as ‘quick knowledge’, ‘broad-based knowl-
edge’, ‘interest knowledge’ and ‘complex knowledge’ and
accordingly shared as shown in Fig. 14. The term share
is an exchange of knowledge between individuals, be-
tween or within teams or between individuals and knowl-
edge bases, repositories, and so forth.

Programmable

Quick ﬁ Broad based
Knowledge Knowledge

Local P Giobal

Interest Complex
Knowledge % Knowledge

Unique

Fig.14. Knowledge sharing

Goals

* To promote knowledge sharing, collaboration and
networking of knowledge throughout the enter-
prise on need to know basis.

* Quality and speed of transfer.

* Concurrent use of knowledge by many.

Knowledge security

Captured knowledge is treated as a competitive
weapon. The security levels for knowledge sharing need
to be deliberated in all business process levels. It is also
felt that it is potentially dangerous to share the documen-
tation, as the credibility of the users cannot be estab-
lished concretely. However, an attempt has to be made
to underline the need of security of information while
deciding the sharing of information among the working

groups. Knowledge Management system must be se-
cured from any unauthorized access either internal or
external. In addition, it must allow secure access for any
authorized user, no matter where they are. The system
should support security features like electronic signatures,
firewalls, encryptions, HTTPS etc.

Goals

* Build security features like electronic signatures,
firewalls, encryptions, HTTPS etc,.

* Protecting the data from external threats.

* Protection against network attack, malicious
code, virus, unauthorized application execution,
Security at desktop level, User management etc.,

* Implementation of access control at different lev-
els such as user level, functional role level, etc.,
to control access to the Knowledge Management
system.

* Create and maintain an access control list for
each object created within the system.

* Build an audit mechanism to keep track of ac-
cess, check-in/check-out, status change etc

Customization of Policy based integrated enterprise
level security software to be introduced for protection
against network attack or malicious code or virus or un-
authorized downloadable application execution etc. is to
be prevented through access control, security and firewall
systems. Overview of security levels are given below:
User Management

*  Security implementation at user, group and func-
tional role level to control the access to the data
stored in the volume.

* Shall support single sign-on to network re-
sources.

* Ensure secure credential and focal point for user
management.

Provide heterogeneous directory synchroniza-
tion.

* Facility for password management.

Desktop management
* Control security settings with Group Policy.
* Control desktop configurations.

= Enable user's data & settings to follow them.
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Application management
« Standards-based, interoperable architecture.
» Reliable, fault tolerant design.

« Service publication eliminates desktop configu-
ration.

« Easily replicate user profiles and preferences.

Knowledge Discovery

Knowledge discovery is used for knowledge creation
in Knowledge Management system such as discovery of
business intelligence, insights, new relationship, trends,
patterns etc., from various functions or processes. Vari-
ous information from different or associated processes
are to be captured, classified, compared, synthesized
and derive the insights, trends, patterns etc using soft-
ware tools that exist today or customized tool is to suit
the required business process. From this knowledge dis-
covery process, Knowledge Management system is to
enable creation of management information report auto-
matically and alert the user by flag or e-mail in addition
to provision of business process interlocks between pro-
cesses. Knowledge discovery process aids organization
to solve inter-disciplinary problems, improve business
process efficiency, productive and proactive.

Knowledge discovery system to provide unified ac-
cess to information assets, regardless of format, reposi-
tory or media type and increases user productivity by
reducing the time and cost of finding information in the
sea of data. Filtering new information in real-time, con-
vert data to knowledge discovery, personalize and orga-
nize the retrieved information in folders, or share exper-
tise with associates shall stimulate knowledge discovery
across the enterprise. It shall utilize a variety of indexing,
concept and entity extraction, and content filtering meth-
ods regardless of content type — unstructured, semi-struc-
tured, and structured.

Goals

» Create high level abstract business insights,
trends, patterns etc and make it available for ef-
fective decision-making.

» Knowledge discovery system shall be scalable
and have consistent taxonomies for categoriza-
tion and pragmatic classifications for information
access.

* Create semantic Indexing based on domain-spe-
cific application indexes

« Develop strategies for Data Management and ap-
plications. :

v Data sources — Flat files, Relational data-
bases, Data warehouses, Business unit wise
databases, Time series databases, geo-
graphical databases, etc,.

v Taxonomy of Data — business transactions,
Technical design methodology and calcula-
tions, Process related, Testing related, per-
sonnel related, Text and documents, reposi-
tories etc,.

v Data preparation — Evaluating data quality,
Handling missing data, Processing outliers,
Normalising data, Quantifying data etc,.

*  Model building — Association rules, Classifica-
tion trees, Neural networks.

An overview of knowledge discovery tools and tech-
niques are summarized below:

Case based reasoning (CBR)

CBR can assist in capturing of tacit knowledge from
process-centered activities and manage procedural
knowledge. Interactive CBR techniques are widely used
for knowledge discovery in knowledge management
system.

Text mining

Text mining involves extracting patterns, behaviours
and general knowledge from a large collection of textual
information, which are found in knowledge repositories.
Text knowledge mining process aids to develop Self-Or-
ganizing Maps (SOMs), clusters and productive models
(Rules). SOM brings together related concepts and shows
their intensity or frequency within the data/text based as
well as their proximity to other concepts. Fuzzy clusters
provide a spatial analysis of documents and semantic
concepts in the form of related aggregations.

Neural networks

Neural networks are used to infer patterns from data,
knowledge and image e.g.: GUESS (Generically used
experts scheduling system). Push Technology, Quantita-
tive analysis, Data mining tools etc are also used for
knowledge recovery.

Data mining

Data mining is a process that uses sophisticated
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Knowledge Network perspective :

Dynamic knowledge exchange takes place..

Knowledge system:

1. Individual knowledge,

4. Physical archives,
5. Organizational structure

Direct Knowledge Neural System

Process: Bundle of connection ‘within' & 'between’ tasks, functions, SBU's,
Corporate and SBU, and Environment customer, vendor, other expert knowledge centers etc.

Outcome: Speedy organisation's actions & Reponses to customer or tasks

Process: Knowledge is acquired, processed, stored & retrieved from

2. Corporate culture of learning & transmitting knowledge,
3. Knowledge embedded in organizational processes,

Fig. 15. Direct Knowledge Neural

statistical analysis and modeling techniques to uncover
patterns, correlation and relationships that exist within
the data but are not recognizable using conventional data
analysis techniques. Data mining provides response to
extracted patterns, selection of the right action, learning
from past actions, and turning action into business values.

OLAP (On-Line Analytical Processing)

The need for non-static reporting system has led to
the development of on line Analytical Processing. It is
possible to drill down into the ultimate detail of a param-
eter and zoom up for a general view. OLAP have the
ability to answer what-if and why questions along with
Multidimensional views of data, Calculation intensive
capabilities, and Time intelligence.

Knowledge Network

Knowledge is available in individual, tools, documents,
databases, knowledge bases, group, function, particular
SBU and corporate. Organization to recognize the new
knowledge that gets created as a by-product while
individual's carrying out an activity or task or product or
project or service. This knowledge is effectively useful
only when it is dynamically transferred and shared as
and when the knowledge is created. Knowledge Network
enables knowledge transfer. Knowledge Network con-
nects individual to organization and vice versa. Knowl-
edge network along with other knowledge process can
be used to capitalize this new knowledge. In Knowledge
Management system, knowledge is captured, transferred,
shared, synthesized and transacted in real-time with all
authorized individual. Utilization by any part of the func-
tion or department or organization independent of loca-

tion leads to organizational competency.

Technology that is available is potentially adequate
to connect all knowledge workers in real-time. Speed,
accuracy, volume, distance, security and maintenance
are critical factors to build a network. Intranet, Internet,
Extranet, Local area network, Wide Area Network, dial-
up links, and Legacy networks are widely used depend-
ing upon the size and requirement of the organization.
Increased connection between employees will be pro-
ductive knowledge transfer and leverage the expertise of
an individual across the organization. Knowledge Net-
working enhances the individual and organizational learn-
ing which will aid business requirements. Knowledge
network constitutes of both ‘Direct knowledge neural
network’ and ‘Indirect knowledge neural network’ as
shown in Figs. 15 & 16. SBU’s can be geographically
distributed in different location or some SBU’s can be
distributed in one country or across many countries, and
all can be connected in Knowledge network. This feature
facilitates collaboration and execution of activities con-
currently. Neural system is dynamic. Interrelation con-
tinuously transforms and activates various functions de-
pending upon the stimuli from environment and/or within
organization.

Knowledge Audit and Mapping business process

Knowledge Audit

Knowledge audit is a systematic appraisal of the
organization’s intellectual resources and capabilities with
respect to identification of existing knowledge, adequacy,
gaps, sources, sinks, flows and recommend measures
to augment the required knowledge. Audit reveals how
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Indirect Knowledge Neural system

Corporate
Indirect knowledge Direct knowledge SBU-
Transfer Transfer Strategic Business Unit
v
SBU1 SBUS il
D D D
¢ g = el Al

D-Direct knowledge transfer

Organizational competencies.

knowledge transfer.

® Centralization allows use of scare resource to multiple purposes.
e Apply Corporate knowledge to tasks & form a portfolio of

® |ntensity of knowledge transfer depends on relatedness of
SBUs (Strategic Business Unit) & degree of centralization.

® Knowledge transfer take place between SBUs to corporate and then to other SBUs; or
® SBU to another SBU and then to yet another SBU or corporate. This is an indirect

Fig 16. Indirect Knowledge Neural Network

the knowledge that exists is not exploited, knowledge v

required but not explored, and the extent of utilization of
organizational knowledge flows around. Knowledge au-

dit provides evidence-based qualitative assessment to =

individual, team, function, SBU and corporate. Identifica-
tion of knowledge sources within the organization and

the best external sources leads to.quicker acquisition of ¢

knowledge required for the business. Knowledge audit
enhances the stakeholder value by this process.

Various knowledge audit methods are used. Snowden

(1999) believes that the best representation for knowl- c

edge map is stories that contain context, value, and the
message. Dataware (1998) believes that productive
analysis require to answer questions like: What knowl-
edge we have, what knowledge is missing, who needs
this knowledge, and how it will be used? Wiig's (1993)
knowledge analysis is summarized below:

* Questionnaire-based knowledge surveys are
used to get an overview of various operations of
an organization.

*  Middle management target group sessions are .

used to understand their need for management
support.

Task environment analysis is used to understand
the existing knowledge and its extent of appli-
cation.

Verbal protocol analysis is used to identify knowl-
edge elements.

Basic knowledge analysis is used to identify ag-
gregated knowledge.

Knowledge mapping is used to develop concept
maps as hierarchies or nets.

Critical knowledge function analysis is used to
identify knowledge-sensitive areas.

Knowledge use and requirement analysis is used
to identify how the knowledge is used for busi-
ness purposes and how situations can be im-
proved.

Knowledge scripting and profiling is used to un-
derstand the details of knowledge intensive work
and the role knowledge plays in delivering the
quality products.

Knowledge flow analysis is used to gain an over-
view of knowledge exchanges, losses, inputs of
the business processes.
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Knowledge Mapping

Knowledge map is a visual contextual representation
in graphs used to codify the knowledge. Formal, informal,
explicit, tacit, internal and external knowledge can be
represented in knowledge map to identify the business
issue. Knowledge map is used to generate job specific
knowledge requirements, to communicate complex
process, develop knowledge structure that represents
concepts and their relationship, building employee
knowledge competency and understanding. Various
methods are used to create knowledge map and few are
illustrated in Figs.17 &18. Marketing function has very
less interaction with engineering and more interaction with
finance as depicted in bidirectional arrow line (P-person),
whereas the interactions to be otherwise as marketing
need to have more interaction with engineering than with
finance.

Critical factors Available Not available Who has

Design knowledge Yes
Production knowledge Yes L
Strategic planning No

If the subject 1, 2 & 4 are associated, then the ex-
pert R is very useful. Suppose 1, 2, 3 & 4 are totally
different, then the earlier assumption will not hold. Fig.17
illustrates the area of concern as Strategic planning and
depicts who has knowledge in each function. Knowledge
mapping is very useful for effective decision-making. If
the subject 1, 2 & 4 are associated, then the expert R is
very useful. Suppose 1, 2, 3 & 4 are totally different, then
the earlier assumption will not hold. Fig.17 illustrates the
area of concern as strategic planning and depicts who
has knowledge in each function. Knowledge mapping is
very useful for effective decision-making.

Knowledge Management and Organizational culture

Organizational culture is to be conducive for knowl-
edge transfer and knowledge sharing. Knowledge trans-
fer provides knowledge to someone else whereas knowl-
edge sharing is an exchange of knowledge between in-
dividuals or teams and knowledge bases. Individuals will
resist sharing for competitive and self growth. Almost any
organization and all global ones have multiple cultures.
Organizations must make employees believe that their
services are required for the long-term and not as re-
placeable commodity, which will enable them to share
knowledge between peers. Organizations must provide
tools for capturing, storing, sharing; training and educa-
tion; time-to absorb, use and share new knowledge; and
empowerment to use knowledge.

Making knowledge available and sharing it with
employees or sharing between individuals connotes
certain level of trust. For a positive knowledge sharing,
co-operation, collaboration and collective learning,
building altruistic culture by development of on-line and
off-line systems of knowledge dissemination promotion
and measurement system with motivational drivers like
reward, recognition, compensation etc is essential.
Positive organizational cultural values are Leadership,
understanding the mission, internalizing the management
practices, and trusting one another. Organizational culture
is to be conducive for knowledge transfer and knowledge
sharing. Knowledge transfer provides knowledge to some-
one else whereas knowledge sharing is an exchange of
knowledge between individuals or teams and knowledge
bases. Individuals will resist sharing for competitive and
self growth. Almost any organization and all global ones
have multiple cultures. Organization also must make
employees believe that their services are required for
long-term and not as replaceable commodity, which will
enable them to share knowledge between peers.
Organization must provide tools-for capturing, storing,
sharing; training and education; time-to absorb, use and
share new knowledge; and empowerment to use
knowledge. Making knowledge available and sharing with
employees or sharing between individuals connotes
certain level of trust. For a positive knowledge sharing,
co-operation, collaboration and collective learning,
building altruistic culture by development of on-line and
off-line systems of knowledge dissemination promotion
and measurement system with motivational drivers like
reward, recognition, compensation etc is essential.
Positive organizational cultural values are leadership,
understanding the mission, internalizing the management
practices, and trusting one another.

Production < > Finance
PPPP > PPPP
PP P D PP P
AAALA
Y \AAJ
Engineering Marketing
PPPP 8
PP P Sk

Fig. 17. Knowledge mapping
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; Critical factors Available Not Who has
Subject Expert name i
l——» R
Design knowledge Yes K
2 S
3 T Production knowledge | Yes L
4 U
Strategic planning No

Fig. 18. Knowledge map

Top management must have conviction, commitment
and support in word and deed for implementation of
Knowledge Management as this endeavour calls for
change management in the area of process, values and
business strategy. Otherwise, knowledge management
implementation efforts will be strained due to the diver-
sity of interests. Organizational cultural change takes time
to attune to the knowledge based strategy driven culture
and particularly the outcome depends on leadership.
Organization requires having patience and persistence
while certain employees resists for change. Knowledge
exchange process will also certainly enable positive
change in the organizational culture.

Precursors to success

¢ Top management conviction, commitment and
leadership endorsement

* Shared sense of purpose and ownership

¢ Self-initiated view of learning and readiness to
learn from each other

* Climate of trust and involvement

* Partnering mindsets and capabilities

* Strong technology platform

* Constructive suggestion to take KM implemen-
tation forward

Pitfalls

* Looking for the ideal approach under all circum-
stance

* Resistance. Excuses for not sharing content

* Emphasizing only on concept and planning, over
execution

* Top management ambiguity. Emphasizing only
on what's already there

* Underestimating the technology that exists
today

* Failure to identify organization’s position with re-
spect to global competitors.

* Inadequate focus and value for development of
core competency for New Product development,
Facility and overall process system improvement

* Senior internal executives not freed-up to drive
the KM programme due tc exigency of work

Overview of software tools and solutions for KM

Diverse products and services are provided by
organization(s) to different market segments. Technology
varies for different product, process and services do. Also
the requirements and KM strategy of different organiza-
tions will also vary. Knowledge audit and scoping needs
includes requirement gathering, understanding the exist-
ing process and IT systems, review of best practices,
review of software products, vendor evaluation, visits to
the organization where KM is already implemented, tak-
ing support from KM consultants, proof of concepts demo
etc will have to be done before selecting the software
and hardware products. There is no single software ad-
dresses all requirements of all organizations and some
combination of software tools are required for KM. e.g.
for engineering enterprise, integration of many discipline
and software, and exploitation of software features for
different business process are critical while selecting the
software for KM.

Some vendors have homogeneous solutions for
many requirements of KM. Few vendors have built-in
knowledgeware of their software products which will pro-
vide bidirectional, synchronous and asynchronous fea-
tures for applications. Many of the vendors use all KM
jargons but it is felt that the degree of their product fea-
tures is varying widely. Few vendors are having software
that will meet only few KM requirements and they get
different software from different vendors and integrate
them to meet the total KM requirements. In this scenario,
the solution is offered from heterogeneous sources. Many
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Knowledge benefits

Intermediate Benefits

Organizational Benefits

Access to best/
latest knowledge

Faster access to
knowledge

Novel approaches
New Ideas

\ Better/faster
\ > innovation

Faster
Problem solving

v

Better sharing

Improved
customer service

New hires

Knowing who's
doing what

‘P/ \U‘

Effective Quicker

Reducing
P Knowledge Loss

Minimizes

Duplication
Reinvention

XN

Productivity/
Performance

Efficient process of
information and KM

Effectiveness Promotes

effecient operation

Customer/market
related

Fig. 19. Knowledge benefit

vendors specify software architecture as web-centric but
the method of realization and features are also varying
widely. Architecture, product development roadmap, in-
tegration compatibility, software customization capability,
human resource capability size, financial stability, part-
ners, risks and the total life cycle cost are the key evalu-
ation criteria. Merger, acquisition, geographical disper-
sion, change in business strategy after acquisition and
obsolescence declaration, etc are all serious concerns
as KM is a long-term strategic decision.

For a comprehensive KM solution, both software
tools and their implementation partners are to be care-
fully evaluated for their ability to deliver, support, main-
tain and enhance the KM solution. Capability and com-
petency of this implementation team is critical for under-
standing of the business process of the organization, best
practices and the software product knowledge for suc-
cessful implementation.

KM Benefits

Knowledge Management benefits are significant in
terms of intangible and derived tangible value to the or-
ganization and the stakeholder. Benefits are broadly clas-
sified in terms of knowledge benefits — faster access to
best knowledge, intermediate benefits — promotes effi-
cient operation and organizational benefits — faster inno-
vation and productivity improvement, and improved cus-
tomer service as shown in Fig. 19.

Productivity improvement through operational in-
novation and excellence: KM enables an organi-
zation to reduce cycle time for new product and
service development, supply, installation etc., by
preventing reinvention or duplicate activity and
promotes concurrent working on a task through
collaboration. This approach leads to savings and
reduces costly mistakes.

Enhanced value to Stakeholders: Increased bot-
tom-line and stronger revenue growth of an or-
ganization leads to satisfied employees and
shareholders. Increased responsiveness to cus-
tomer and partners leads to business innovation
and quicker problem solving. KM enables orga-
nization to get predictive trends which lead to
value added features in products and services
results in customer success.

Competitive advantage: KM enables organiza-
tions to forge new opportunities — new markets,
new products and services by systematic cap-
ture and sharing knowledge from both internal
and external environment (customers, prospects,
markets, competition, experts). Knowledge audit
and mapping process enables the decision
maker to quickly respond to the business require-
ments.

Improved decision-making: Auto creation of flags
and Reports through knowledge discovery and
knowledge mapping process.
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Efficient Human Resource management — orga-
nization can identify the real contributors, cap-
ture knowledge and introduce expert system for
mission critical function and thereby reduce the
vulnerability due to churning out of employees
(resignation, retirement, transfer). Prevention of
knowledge loss - knowledge retention. Out-sourc-
ing is easier as the real knowledge is codified
and not visible to the user.

Adaptability and flexibility.
Maximization of knowledge re-use.

Paves way for learning for better work and may
require less direct supervision.

Improved Quality — Product and services en-
hancements.

Knowledge assets development — internal pro-
cess and external knowledge.

References
Georg von Krogh & Johan Roos, Managing Knowledge.
Harvard Business Review on Knowledge Management.
Sultan Kermally, Effective Knowledge Management.

Knowledge Management Tools & Techniques —Practioners & Experts
evaluate KM solution.  Edited by Madanmohan Rao

J Friso Den Hertog & Edward Huizenga, The Knowledge Enter-
prise. Implementation of Intelligent Business Strategies.

Paul Grisen, Management Knowledge. A critical view.

Alan Radding, Knowledge management - succeeding in the infor-
mation-based global economy.

Jay Liebowitz, Knowledge Management — Learning from knowledge
engineering.

Elias M.Awad & Hassan M Ghaziri, Knowledge Management.
O

think about it.

In order that people may be happy in their work, these three
things are needed: They must not do too much of it; and they
must have a sense of success in it—not a doubtful sense, such
as needs some testimony of others for its confirmation, but a
sure sense, or rather knowledge, that so much work has been
done well, and fruitfully done, whatever the world may say or

—W.H. Auden
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Focus

Productivity and Competitiveness in the

Knowledge Economy

Arundhati Chattopadhyay, G.S. Krishnan & U.S. Singh

In a knowledge economy, productivity growth depends
on innovations, investment in the information and com-
munications technology (ICT) sector and development
of human capital. This paper illustrates India’s present
performance on the various indicators of knowledge
economy, and also from the points of view of productivity
and competitiveness, while comparing it to nations like
China and the Philippines. There is also an outline of the
macro level steps that would be required to be adopted
in the transition to a knowledge economy.

Arundhati Chattopadhyay is Dy. Director, G.S. Krishnan is Director
and U.S. Singh is Dy. Director General, National Productivity
Council, New Delhi.

In the knowledge economy, productivity growth de-
pends on innovations, investments in the information and
communications technology (ICT) sector and develop-
ment of human capital. Competitiveness is sine qua non
of higher productivity. A firm’'s competitiveness is as-
sessed by its ability to produce goods and services of
the right quality, at the right price and at the right time. A
firm is competitive when its total factor productivity grows
so consistently that it results in reducing the unit cost of
output and providing funds for the organisation’s expan-
sion plans.

The sustained growth in productivity leads to higher
living standards and enhances competitiveness of a coun-
try. Therefore, a nation’s competitiveness may be defined
as the degree to which it can, under free and fair market
conditions, produce goods and services which meet the
test of international markets, while simultaneously main-
taining and expanding the real income of its people in
the long term.

The two basic elements of competitiveness are tech-
nical costs of production (productivity) and the costs at
which the goods are sold abroad (the exchange rate).
Competitive advantage of a nation in the knowledge era
also depends on the continuous acquisition of new skills
by people and companies and being ahead of the com-
petition in exploiting critical knowledge. Thus, in the pro-
duction process, for achieving higher productivity and
competitiveness the conventional tangible economic in-
puts of land, labour, and capital are required to be supple-
mented with intangible inputs of information, skill and
competence. The ways in which companies, industries,
and institutions manage knowledge, apply information
technology, and develop systems to enhance capability
and competence have surfaced as increasingly critical
factors in business and economic success. Thus, the skill
of efficient application of knowledge is the key to com-
petitiveness.
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_( Knowledge Components )

Knowledge Stocks
2 (Enablers)

E1:Human Capabilities :
E2: Knowledge Leadership @
E3: Knowledge Infrastructures
E4: Knowledge Environment

Knowledge Processes
aai (Flows or Actions) S

K1: Knowledge generation :
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K3: Knowledge sharing :
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Fig. 1. Knowledge flow in an economy

Source: Shapira et al 2005)
Knowledge in the theory of Economic Growth

The theories of economic growth do not mention
explicitly knowledge as a factor of production. It has al-
ways been ubiquitous in the system and contributed in
enhancing productivity and competitiveness of nations.
Of course, economic thinkers from Adam Smith and Karl
Marx to Alfred Marshall and Joseph Schumpeter, have
emphasized the significance of knowledge-dependent
factors like skill, development of technology and innova-
tion for productivity enhancement and economic devel-
opment. At the macro level, economic models capture
the generation of ideas and their association with wealth
in the production function. The generic production func-
tion relates factor inputs like labour and capital to total
output (Shapira et al 2005). The deficiency of the basic
Cobb-Douglas function in handling new innovations and
endogenous technical change has been dealt with in later
economic models of Robert Solow (1957) and Moses

Abramowitz (1956), where knowledge is seen as em-
bodied in technological change. The “growth accounting”
attempts to disaggregate the residual in the standard
production function by employing increasingly sophisti-
cated econometric methods. A more recent development
is the “knowledge production function” which postulates
the generation of new knowledge to be dependent on
R&D capital, labour and other inputs (Shapira et al 2005).

At the firm level the knowledge capacity is proxied
by means of instruments like balanced scorecards,
intangible assets monitor, intellectual capital accounts,
and stylized models of knowledge spillovers (Sveiby,
1997; Boudreau, 2002). In addition to knowledge stocks
and flows, knowledge enablers are measured as a way
of identifying practices with the potential to change or
maintain knowledge stocks and flows. These may include
leadership, strategy, organisational partnerships, or talent
(Kermally, 2002). In this new global “knowledge economy”,

38 Productivity and Competitiveness in the Knowledge Economy




emphasis is being given to information, skill and know-
how and application of this critical knowledge for
corporate, regional, and national economic success
(Nonaka and Takeuchi, 1995; Stewart, 1997; Cooke,
2002).

The flow of knowledge in an economy is shown in
Fig. 1. Innovation takes place as the knowledge enablers
(E1 to E4) along with external factors like overall eco-
nomic environment, market and industry structure en-
ters into knowledge processing (K1 to K4). Application of
innovations results in new products, processes and
organisational changes that enhance the firm’s produc-
tivity and business performance. This leads to economic
growth and competitiveness of a nation.

India’s Competitive Position in the Global Economy

India, often referred as the “sleeping giant,” has
emerged as the fourth largest market in terms of its GDP.
The year 2006 marks the third year of healthy economic
growth, but the development has been India's move from
a “working power” based on supply of low cost labour to
a “brain power” comprising a skilled and educated work
force (Garelli, 2006). Table 1 shows India’s position in
the new global economy.

India has experienced tremendous improvement in
its competitiveness ranking in the last five years. India
has secured 29" rank in 2006 against 39" position in
2005 and 41% in 2002 as measured by the Switzerland-
based International Institute for Management Develop-
ment (IMD), “World Competitiveness Yearbook”. The rank-
ing analyses the competitiveness of 61 economies based
on 312 criteria, classified into economic performance,
government efficiency, business efficiency and infrastruc-
ture. The National Productivity Council (NPC), India
serves as its Partner Institute and supplies information
on India.

India’s progress is mainly due to the positive impact
of economic reforms and is reflected by the significant
improvement in “economic performance” (7 in 2006 from
12" in 2005 and 17" in 2002) and “business efficiency”
(19" in 2006 from 23" in 2005 and 41% in 2002). The
ranking for “government efficiency” progressed from 39"
in 2005 to 35" in 2006 with the best performance in the
fiscal policy. However, lack of both physical and social
infrastructure (viz., basic, technological and scientific as
well as health, environmental concerns and education)
remains a serious challenge to the Indian economy. India’s
rank in infrastructure has gone down from 49" in 2002 to
54" in 2005 and remained flat reflecting lack of invest-
ment in basic infrastructure.

The increase in global trade and inflow of foreign
direct investments determines a nation’s competitiveness.
India’s rank in inward FDI performance and FDI potential
index is 119 and 82 respectively among 141 countries
considered in the UNCTAD's World Investment Report
2006. The performance index is based on the country’s
share in global FDI inflows and GDP where as potential
index is based on 12 economic and policy variables. FDI
inflows into South, East and Southeast Asia reached $165
billion in 2005, corresponding to 18% of world inflows, of
which China ($ 72 billion) had the maximum followed by
Singapore ($ 20 billion), Indonesia ($ 5 billion), Malaysia
and Thailand ($ 4 billion each). Inflows into South Asia
were much lower ($ 10 billion), with the highest level ever
for India at $ 7 billion. In India, during the post-liberalisation
period (1991-2005), 16.62 per cent of total FDI inflows
were received by the electrical equipment industry in-
cluding computer software and electronics. This was fol-
lowed by the transport industry (10.39 per cent), tele-
communication including radio paging, cellular mobile,
and basic telephone services (9.60 per cent). The Indian
service sector, both financial and non-financial, together
constitute 9.53 per cent in total FD! inflows. Foreign in-
vestors prefer China and India as both the countries have
large reserves of skilled as well as unskilled labour and
cost of production is comparatively less in these two
countries.

The ease of doing business in a country also deter-
mines its international competitiveness. India is positioned
at 134 among the 175 countries by the World Bank’s
Doing Business (2006) that ranks economies on their
ease of doing business based on 10 factors likes start-
ing a business, dealing with licenses, paying taxes etc.,
giving equal weight to each factor. A high rank on the
ease of doing business index means the regulatory envi-
ronment is conducive to the operation of business. In
India regulations dealing with license (rank 155), employ-
ing workers (rank 115) and registering property (rank 110)
are stringent when compared to other countries. How-
ever, getting credit (rank 66) is relatively easier in India.

In this era of ICT revolution where the whole world is
being knitted into a global knowledge network a nation’s
competitiveness is also driven by the development of its
knowledge economy. The World Bank, based on its
Knowledge Assessment Methodology (2006), has as-
sessed 132 countries on the development of its knowl-
edge economy. India ranks 103 and 97 in the Knowledge
Index (KI) and Knowledge Economy Index (KEI) respec-
tively. KI measures the country’s overall ability to gener-
ate adopt and diffuse knowledge, while the Knowledge
Economy Index (KEI) takes into account whether the
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Table 1: India’s Position in the Global Economy

Sl Country Name Competitive-  Inward Inward Ease of Knowledge Knowledge e-govern- Human
No: ness Index FDI FDI Doing Index Economy ment  Development
(2006) performance potential Business (2006) Index readiness Index (2004)
Index Index Index (20086) Index
(2005) Ranking (2006) (2005)
(2004)

(1) @ (3) (4) (5) (6) 7) (8) (9) (10)

1 Australia 6 111 18 8 5 T 6 3

2 Canada 74 97 3 10 9 8 6

3 China Mainland 19 55 33 93 75 73 57 81

4 Denmark 140 21 7 2 1 2 15

5 France 35 80 16 35 17 19 23 16

6 Germany 26 123 8 21 14 13 1 21

7 India 29 119 82 134 103 97 87 126

8 Japan 17 131 22 11 13 14 14 7

9 Malaysia 23 62 32 25 53 46 43 61
10 Philippines 115 61 126 82 78 41 84
11 Singapore 3 60 47 1 27 20 T 25
12 Sweden 14 64 7 13 1 2 3 5
13 Thailand 32 96 59 18 67 65 46 74
14 United Kingdom 21 49 2 6 9 10 4 18
15 USA 1 120 3 6 6 1 8

Source: Col 3: World Competitiveness Yearbock (2006), IMD Col 4-5: World Investment Report (2006),
Col 6: Doing Business (2006) WB, Col 7-8: Knowledge Assessment Methodology (2006), WB
Col 9: Global e-governance Readiness Report (2005) UN and Col 10: Human Development Report (2006)

environment is conducive for knowledge to be used ef-
fectively for economic development. KEI depends on four
pillars of knowledge economy viz., economic incentive
and institutional regime, education and human resources,
the innovation system and ICT.

The extent of development of a nation’s knowledge
economy could also be assessed by the capacity and
willingness of that country to use e-government for ICT-
led development. The measurement of e-government is
an assessment of a state’s use of internet and the world-
wide web (www) for provision of information, products
and services plus the development level of telecommu-
nication infrastructure and human capital in a country.
The United Nation’s e-government readiness index is a
composite index comprising the web measure index, the
telecommunication infrastructure index and the human
capital index. In the Global e-government Report 2005,
India has been ranked 87" among the 191 UN member
countries and has slipped one point in the relative rank-
ing as compared to the previous year. This decline in
ranking does not necessarily imply that India’s effort to-

wards e-governance was less, but is clearly an indica-
tion that the gainers performed better.

Limited e-government development is the result of a
lack of financial resources, with more basic needs such
as education, healthcare etc. as the emergent priorities
for India. Moreover, a large proportion of the rural popu-
lation remains without electricity and telephone. This may
be attributed to high access costs, poor infrastructure
and the slow pace of deregulation that have affected the
growth of ICTs, in general, and the Internet in particular.
Where access is available, lack of literacy and technical
skills pose limiting constraints on the demand for e-ser-
vices. As a result, newer technologies remain the do-
main of the elite in most of the regions in the country. Of
course, India has recently added a policies portal (http:/
/policies.gov.in/) where agencies and departments are
able to publish their policies for the public to view. This is
a definite step towards broader inclusion. However, India
needs to make extra efforts to expand and fortify the e-
government services so that its relative performance in
the world improves in the coming years.
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Table 2: Labour Productivity in the knowledge economy

Sl.  Country Labour Productivity (GDP per person Average Elasticity of Average
No: employed (1990 US$)) annual employment  annual
growth rate  to GDP GDP
1999 2000 2001 2002 2003 of labour  (1999-2003) Growth
productivity Rate %
(1999-2003) (1999-2003)
M @ (3) 4) (5) (6) ) (8) (9) (10)
1 Australia 46184 45943 47190 47759 48466 1.4 0.6 27
2 Canada 45915 47668 47896 48383 48214 1A 0.4 2.9
3  China Mainland 6357 6800 7216 7739 8380 6.8 0.2 8.1
4  Denmark 43240 44351 44942 45602 46275 1.6 na 1T
5 France 51578 52122 52271 52587 52943 0.6 0.6 1.9
6 Germany 40826 42308 42533 42904 43272 1.3 0.1 0.9
7 India 4955 5046 5195 5434 5781 3.8 0.4 5.3
8 Japan 40385 41604 42006 42400 43049 15 0.2 1.6
9 Malaysia 18549 19199 19080 19480 19812 1.5 0.7 4.6
10 Philippines 6564 6952 6608 6862 6877 0.8 0.8 4.4
11 Singapore 43939 43389 43561 45150 45277 1 0.6 2.8
12 Sweden 42308 43631 43330 44114 44830 1.3 0.5 23
13 Thailand 11766 11985 12064 12428 13107 25 0.4 4.8
14  United Kingdom 41772 43836 44469 44909 45648 2 0.4 2.3
15 USA 34293 58557 58939 60198 61730 1.2 0.2 2.3

Source: Col 3: KILM (3% Ed.), Col 4-7, Col 9-10: KILM (4* ED.), Col 8: Calculated from Col 3-7.

The development of human capital is a necessary
condition for the development of a knowledge economy.
India’s rank is 126 among 177 countries considered in
the UNDP’s Human Development Report 2006.

Productivity Scenario in the Knowledge Economy

A nation’s prosperity in this knowledge era is deter-
mined by its labour productivity that is defined as output
per labour input. Output is measured as “value added” or
“Gross Domestic Product”. In order to compare econo-
mies, gross labour productivity levels are converted to
US dollars on the basis of adjusted purchasing power
parity (PPP). The employment elasticity provides a nu-
merical measure of how employment growth varies with
growth in economic output. The employment elasticity is
defined as the average percentage point change in em-
ployment for a given population group associated with a
percentage point change in output (represented by total
output as measured by GDP) over a selected period.
Analysis of table 2 shows that China has a very high rate
of economic growth (8.1%), but has experienced rela-
tively low employment elasticity during the period 1999-
20083. It is well reflected in China’s robust labour produc-
tivity growth. India also grew fairly rapidly between 1999

and 2003, but, owing primarily to its rapid labour force
growth, it requires higher employment elasticity than
China to avoid its growing unemployment.

Building a Knowledge Economy

The four basic requirements for building a knowledge
economy as suggested by the World Bank:

1. Creating an appropriate economic incentive and
institutional regime that encourages the widespread and
efficient use of local and global knowledge in all sectors
of the economy, that fosters entrepreneurship, and that
permits and supports the economic and social transfor-
mations engendered by the knowledge revolution;

2. Creating a society of skilled, flexible and creative
people, with opportunities for quality education and life-
long learning available to all, and a flexible and appropri-
ate mix of public and private funding;

3. Building a dynamic information infrastructure, and
a competitive and innovative information sector of the
economy, that fosters a variety of efficient and competi-
tive information and communications services and tools
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available to all sectors of society. This includes not only
“high-end” information and communication technologies
(ICTs) such as the Internet and mobile telephony, but
also other elements of an information-rich society such
as radio, television and other media, computers and other
devices for storing, processing and using information, and
a range of communication services.

4. Creating an efficient innovation system compris-
ing firms, science and research centres, universities, think
tanks and other organisations that can tap into and con-
tribute to the growing stock of global knowledge, adapt it
to local needs, and use it to create new products, ser-
vices, and ways of doing business. Designing and imple-
menting a coherent and sustained response to these
challenges is not easy, particularly for developing coun-
tries and countries in transition, which face additional
burdens from limited resources, weak institutional capac-
ity, and a legacy of centrally-controlled economic devel-
opment.

Table 3: Development Ranking of India’s Knowledge Economy

Sl. Country KEI Kl Eco- Inno- Edu- ICT
No. nomic vation cation

Incen-

tive

Regime
1 Australia 7 5 21 12 4 8
2 Canada 9 10 11 9 12 18
3 China Mainland 73 75 69 65 85 75
4 Denmark 1 2 5 4 2 2
5 France 19 17 26 20 14 25
6 Germany 13 14 17 13 22 14
7 India 97 103 89 76 103 108
8 Japan 14 13 22 6 20 23
9 Malaysia 46 53 40 59 77 37
10 Philippines 78 82 63 93 67 79
11 Singapore 20 27 1 7 70 10
12 Sweden 2 1 12 1 5 1
13 Thailand 65 67 59 68 65 63
14 United Kingdom 10 9 13 16 13
15 USA 6 6 15 3 16 13

Source: World Bank (2006)

The study by the World Bank’s knowledge
development group is an eye opener for the policy makers
of India. As against the popular notion that India has a
well developed knowledge economy and competitive
advantage in most of the knowledge indicators, it is clear
from table 3 that India is not only far behind the developed

countries but has much to catch up with other Asian
countries.

Table 4 gives a comparison of India’s knowledge in-
dicators with two other economies, namely China and
Philippines. China’s knowledge economy is more well
developed than that of India and the Philippines. How-
ever, India is better off than both China and Philippines
in some innovation system indicators like availability of
venture capital, private spending on R & D, firm level
technology absorption and the presence of a well devel-
oped value chain. India has higher public spending in
education and internet access in school. The extent of
staff training as well as quality of science and mathemat-
ics education and management education is also better
in India. However, Philippines is better than its competi-
tors with respect to adult literacy and enrolment in sec-
ondary and tertiary education. The ICT expenditure as a
percentage of GDP is higher in rhe Philippines and it is
reflected to some extent in the development of ICT sup-
port systems like telephones and computers, per capita,
as well as extent of internet usage for business.

India’s Competitive Advantages and Disadvantages
in the Knowledge Economy

In the last five years, though India’s economic growth
has been encouraging, its relatively lower GDP per capita
may be a disadvantage for the knowledge economy.
India’s top 10 per cent of the population makes 28 per
cent of its national income while the bottom 10 per cent
makes only 4 per cent. India has 80 per cent of its popu-
lation living on less than $ 2 a day and 35 per cent on
less than $ 1 a day. India is also challenged with illit-
eracy, low pupil-teacher ratio and medical professionals
per 1000 population. As a result, majority of Indians are
not able to take benefits of the competitive advantage in
the cost of access to internet and mobile telephones.
Thus, lower computer per capita, percentage of internet
users and mobile subscribers are hampering the growth
of the knowledge economy.

India’s competitive advantage lies in the availability
of skilled manpower in terms of absolute numbers. This
is mainly because India’s huge population and labour
force as a percentage to the total population is not en-
couraging. The service sector in India is accounts for
54.1 per cent of the GDP in 2005-06 and India’s share in
the world commercial services was 1.9 per cent. The
growth in the Indian service sector may be attributed to
its competitive advantage in working hours, compensa-
tion levels i.e., the remuneration of service professionals
as well as management. However, factors like corporate
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Table 4: India's Knowledge Indicators vis-a-vis China and Philippines

India China Philippines
Innovation System
FDI Outflows as % of GDF, 2000-04 0.22 0.20 0.09
FDI Inflows as % of GDP, 2000-04 0.68 3.89 1.26
Royalty and License Fees Payments (US$ mil.), 2004 420.80 4496.60 270.00
Royalty and License Fees Payments (US$/pop.), 2004 0.40 3.47 3.91
Royalty and License Fees Receipts (US$ mil.), 2004 25.20 236.40 12.00
Royalty and License Fees Receipts (US$/pop.), 2004 0.02 0.18 0.15
Science and Engineering Enrolment Ratio (%), 2004 22.14 n.a 24.70
Science Enrolment Ratio (%), 2004 15.62 n.a 12.35
Researchers in R&D, 2004 117528.00 926252.00 3750.00
Researchers in R&D / Mil. People, 2004 119.00 708.00 48.00
Total Expenditure for R&D as % of GDP, 2004 0.85 1.44 0.11
Manufacturing. Trade as % of GDP, 2004 15.29 50.35 61.53
*University-Company Research Collaboration (1-7), 2006 3.30 3.90 2.70
Scientific and Technical Journal Articles, 2003 12774.00 29186.00 179
Scientific and Technical Journal Articles / Mil. People, 2003 12.00 22.65 2.23
*Availability of Venture Capital (1-7), 2006 4.20 2.90 2.6
Patents Granted by USPTO, avg 2001-05 316.40 448.20 19.60
Patents Granted by USPTO, avg 2001-05 0.30 0.35 0.24
High-Tech Exports as % of Manuf. Exports, 2004 4.90 29.80 63.80
*Private Sector Spending on R&D (1-7), 2006 3.80 3.60 2.90
*Firm-Level Technology Absorption (1-7), 2006 5.50 5.00 4.40
Value Chain Presence (1-7), 2006 4.80 3.80 4.40
ICT
Total Telephones per 1,000 People, 2004 84.50 499.40 445.60
Main Telephone Lines per 1000 People, 2004 40.70 241.10 42.10
Mobile Phones per 1,000 People, 2004 43.80 258.30 403.50
Computers per 1,000 People, 2004 12.10 40.90 45.10
Households with Television (%), 2004 37.00 91.00 76.40
Daily Newspapers per 1,000 People, 2000 60.00 59.00 n.a
International Internet Bandwidth (bits per person), 2004 11.40 57.40 39.40
Internet Users per 1,000 People, 2004 32.40 72.50 53.90
Price Basket for Internet (US$ per month), 2003 8.70 10.10 17.00
*Availability of e-Government Services (1-7), 2006 3.55 3.96 2.74
*Extent of Business Internet Use (1-7), 2006 3.80 3.50 3.80
ICT Expenditure as % of GDP, 2005 5.91 5.28 7.00
Education
Adult Literacy Rate (% age 15 and above), 2004 61.00 90.90 92.60
Average Years of Schooling, 2000 5.06 6.35 8.21
Gross Secondary Enroliment, 2004 53.50 72.50 85.90
Gross Tertiary Enroliment, 2004 11.80 19.10 28.80
Life Expectancy at Birth, 2004 63.50 71.40 70.80
*Internet Access in Schools (1-7), 2006 4.00 3.80 3.90
Public Spending on Education as % of GDP, 2003 3.30 2.10 3.2
Prof. and Tech. Workers as % of Labor Force, 2004 n.a n.a 7.09
8th Grade Achievement in Mathematics, 2003 n.a n.a 378.00
8th Grade Achievement in Science, 2003 n.a n.a 377.00
*Quality of Science and Math Education (1-7), 2006 5.70 4.20 2.40
*Extent of Staff Training (1-7), 2006 4.50 3.50 4.10
*Quality of Management Education (1-7), 2006 5.90 3.50 5.00
*Brain Drain (1-7), 2006 3.60 3.80 2.30

Source: KAM 2006, World Bank

Note: * is based on the statistical score on a 1-7 scale of a large sample group in a particular country responding to the question
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Table 5: India's Competitive Advantages and Disadvantages

Advantages

Disadvantages

Economic
Performance

Govt. Efficiency

Business Efficiency

Infrastructure

Relocation of R&D facilities is not a treat to the
future of your economy (survey)

Relocation of services is not a treat to the future of
your economy (survey)

Relocation of production is not a treat to the future of
your economy (survey)

Cost of living index (Index of basket of goods &
services in major cities, excluding housing

(New York=100)

Resilience of the economy to the economy cycle is
strong (survey)

Effective personal income tax rate (% of an incomer
equal to GDP per capita)

Employees social security contribution rate
compulsory contribution as a % of an income
equal to GDP per capita

Employer’s social security contribution rate
compulsory contribution as a % of an income
equal to GDP per capita

Management of public finances over the next two
years is likely to improve (survey)

Total reserves including gold and official reserves
(gold=SDR 35 per ounce)

Remuneration in services professions (Gross

annual income including supplements such as
bonuses in US$)

Working hours (Average number of working hours
per year)

Compensation levels (Estimates: Total hourly
Skilled labour is readily available

Remuneration of management Total base salary
plus bonuses and long term incentives, US$

Mobile telephone costs Prepaid cellular tariffs-
US$ per 1 minute (local)

Qualified engineers are available in your labour
market (survey)

Science in schools is sufficiently emphasized
(survey)

Youth interest in science is strong (survey)

Internet costs cost for 20 hours dial up per
month, US$

GDP (PPP) per capita Estimates : US$ per capita at
purchasing power parity
GDP per capita US$ per capita

Portfolio investment assets USS$ billions

Export of goods (% of GDP)

Trade to GDP Ratio (Export + Imports ) /(2*GDP)

Bribing and corruption do not exist in your economy
(survey)

Corporate tax rate on profit Maximum tax rate,
calculated on profit before tax

Government budget surplus/deficit % of GDP

Country Credit rating on a scale of 0-100 assessed by
the Institutional Investor Magazine ranking

Start-up days Number of days to start a business

Overall Productivity Estimates: GDP (PPP) per person
employed US$

Female labour force (%of total labour force)

Value traded on stock markets US$ per capita

Unit labour costs in the manufacturing sector
% change

Labour force (% of population)

Pupil-teacher ratio (primary education) Ratio of students
to teaching staff

Medical assistance (no. of inhabitants per physician and
per nurse)

Mobile telephone subscribers (No. of subscribers per
1000 inhabitants

Internet users (no. of internet users per 1000 people

Computer per capita (No. of computers per 1000
people)

Source: IMD 2006

tax on profit, unit labour cost in manufacturing and num-
ber of days required to deal with licenses, register prop-
erty and start a business are acting against the growth
in the manufacturing sector. This needs to seriously dealt
with for sustainable growth of knowledge economy.

In this knowledge economy India's competitive ad-
vantage lies in its vast pool of young population (0-14
years), who constitute almost 33 per cent of total popu-

lation. This human resource needs to be developed to
meet the global demand for human capital. Analysis of
table 6 shows that there is already a decline in the avail-
ability of skilled manpower in terms of qualified engineers
and competent senior managers. Decline in total public
expenditure on education would further aggravate the
shortage of skilled manpower. Moreover, inadequate and
inefficient energy infrastructure, lack of technological
cooperation between companies, paucity of funds for
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Table 6: India’s Improvements and Declines in 2006 as compared to 2005

Improvements

Declines

Direct investment flows abroad (US$ billions)
Direct investment flows abroad ( % of GDP)

Mobile Telephone Subscribers (No. of subscribers
per 1000 inhabitants)

Exports of Commercial Services (US$ billions)

Broadband Subscribers (No. of subscribers per
1000 inhabitants)

Exports of Commercial Services % of GDP

Internet Users (No. of internet users per 1000 people)
Value Traded on stock markets (US$ per capita)

Direct Investment stocks abroad (US$ billions)
Computers per capita (No. of computers per 1000 people

Direct Investment stocks inward (US$ billions)
Trade to GDP ratio (Export + Imports)/(2*GDP)

Direct investment flows inward (US$ billions)

High-tech exports (US$ millions)
Stock market capitalization (% of GDP)

Portfolio investment assets US$ billions
Current account balance (% of GDP)

Terms of trade index (unit value of exports over unit value imports
(2000=100)

Consumer price inflation (Average annual rate)

Energy infrastructure is adequate and efficient in your economy
(Survey)

Technological cooperation developed between companies (survey)
Collected total tax revenues (% of GDP)

Total public expenditure on education (% of GDP)

Skilled labour is readily available (survey)

Technological regulation supports business development and
innovation (survey)

Funding for technological development is generally sufficient (survey)

Real corporate taxes do not discourage entrepreneurial activity
(survey)

Cost of living index (Index of basket of goods &services in major
cities, excluding housing (New York=100)

Qualified Engineers are available in your labour market (survey)

Competent senior managers are readily available in your labour
market (survey)

Source: IMD 2006

technological developments and enabling technological
regulations supporting business development and inno-
vations are hampering India’s growth in the knowledge
economy. Hence, policy makers need to give due atten-
tion towards development of human capital and techno-
logical advancement.

India’s growth in the knowledge economy is marked
by its improvements in factors like stock market
capitalization, FDI, exports of commercial services as
well as high tech exports. There is also an increase in
the absolute number of broadband subscribers and
internet users and computer per capita but the present
rate of growth in these factors is not sufficient for India’s
competitiveness.

Steps Needed to Develop a Competitive Indian
Knowledge Economy

In this knowledge era, enhancing competitiveness
and productivity in industry as well as of nations has
become a challenge for all developing nations, including
India. The government’s recent economic and industrial
policy focuses on the role of knowledge and its relation-
ship to innovation and the application of new ‘knowledge

activities’ and technologies for economic development of
the nation. The following broad framework of actions are
suggested by the World Bank Report for strengthening
Knowledge Economy. India could benefit by following
these:

Create an Enabling Environment

Through suitable policy interventions in the legal and
regulatory frameworks, financial systems, labour market,
social safety nets and accountability of the Government.

Development of Human Capital

Decentralising initiative, responsibility and account-
ability for education at all levels, and creating opportuni-
ties and incentives for investment and innovation in edu-
cation and creating opportunities for lifelong learning.

Infrastructure Development

Fostering competition and private sector investment
in information infrastructure and services and develop-
ment of professional regulatory meachanisms; also pro-
motion of access to ICT tools by a large section of the
population by making them affordable.
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Innovation System

Creating a strong and effective national innovation
system and promoting research and development that
brings innovations to market; and encouraging greater
interaction and cooperation among firms, universities,
government and private research organisations, and
greater contact with their foreign counterparts.

Application Potential for Knowledge Management in
India — The Future Road Map

The present Project on “Enhancing the National Com-
petitiveness in the Emerging Indian Knowledge Economy”
is expected to bring out and suggest solutions for the
future application potential of Knowledge Management
in India. The broad spectrum in which research is likely
to be conducted with an aim to bringing out implementa-
tion-based solutions are described below:

Mapping the directions and trends of the transition to
the knowledge era

Mega Trends of the various sectors towards Knowl-
edge era would be required to be identified and these
would have to be compared to similar patterns of other
Nations. Such trends should also consider strengths and
opportunities in the ICT sector and threats from
neighbouring competitors like China. These trends should
also bring out the likely impact of the transition on the
social structures and institutions and corrective actions
required to reduce stresses and tensions.

Strategies for change management

The transition to Knowledge based Economy is likely
to bring considerable pressure on the convention and
tradition based working styles of the hitherto orthodox
systems in the Government and Corporate enterprises.
Hence Change Management assumes an important role
to reduce the undulations in the transient phenomenon.
It would be required to identify proper measurement
indices which reflect correctly the productivity and
competitiveness performance at various phases of the
transition and change and present balanced and
transparent information on the benefits so that support
of all stakeholders is obtained for the Change to the
Knowledge Economy. The strategies to achieve the
planned levels of performance indices will emanate from
such new thinking.

Identifying new knowledge streams/disciplines

A host of new knowledge streams/disciplines like bio-

informatics, nano-technology, use of ICT in traditional
medicine, green energy and productivity, environmental
sustainability etc., are likely to emerge to cater to the
emerging needs of the future and these streams that will
be applicable in the Indian context need to be identified
through consensus. Our educational and vocational in-
stitutions need to take pro-active action on developing
the course curricula and delivery mechanisms to pre-
pare our human resources attain proficiency in such
emerging streams and disciplines.

Stakeholders’ awareness to issues relating to
knowledge economy

India has the inherent difficulty of unreliable connec-
tivity amongst its vast masses, both in physical form and
spiritual form; hence developments leading to productiv-
ity and competitiveness remain as islands of selected
nodes with the remaining networks unaware of such tran-
sitions. It would be required to design and evolve a mecha-
nism to develop communication methodologies to which
would enable a continuous and easy communication to
various stakeholders in the country. Suitable technolo-
gies taking into care the peculiarities of the Indian sub
continent also need to dovetail into such methodologies.

Creating a network of knowledge institutions

The advent of the “Internet” has made it consider-
ably easy and flexible to network amongst various indi-
viduals and institutions at a global level. There are many
successful cases of such web-based networks which are
able to create transnational advantageous positions to
various stakeholders. In India, the penetration of the
Internet to the grassroots level of the masses is still not
up to the mark. Hence, there is a necessity to consider
creation of various other forms of knowledge networks
like “community of practices”, formal institutional arrange-
ments etc. There should be “win-win” results to all the
partners of such networks so that they can sustain on a
continuous basis.

Knowledge management towards the larger good of the
society

The larger proportion of the Indian economic sec-
tors still lies in the unorganised forms. Agriculture contin-
ues to occupy more than half of the working population,
where, due to the small land holding pattern, the fruits of
the knowledge-based productivity developments are yet
to be adopted on a larger scale. Small, medium and mi-
cro industries constitute a very large chunk of our manu-
facturing sector, which need massive inputs of produc-
tivity to enhance their competitiveness in the light of new
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WTO stipulations. There are also many public service
paradigms like citizen services, health, education, tour-
ism etc, which need transformation using knowledge
management tools.

Conclusion

This paper has brought out the fundamentals of the
economic growth and theories that correlate knowledge
development to such growth. India’s present performance
on the various indicators of knowledge economy, and
also from the points of view of productivity and competi-
tiveness, has also been illustrated. Its strengths and
weaknesses compared to nations like China and the
Philippines and the strategies that it should adopt to le-
verage its strengths, have been indicated. Finally, the
paper brings out the macro level steps that would be
required to be adopted in the future towards a painless
transition to the inevitable “knowledge economy.”
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Knowledge Management in Product

Lifecycle
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A product lifecycle is a golden thread which gives con-
tinuously enhancing value to the product or business.
 From the inception stage where there is a concept about
the product, to when it becomes more robust, the know!-
edge about the product matures at each stage. Effective
knowledge management systems capture this knowl-
edge. This paper shows how essential KM systems are
to each organisation, especially those dealing with long
lifecycle products such as turbo machinery, aircrafts,
plant machinery efc.

V. Venkata Ramana is General Manager, Seimens Information
Systems Ltd., Chennai-600113.

The Golden Thread of Product Lifecycle

A product lifecycle is a golden thread which, if laid
properly, gives continuously enhancing value to the prod-
uct or business at each step in the cycle and even into
next cycles. A good knowledge management system is
a framework that weaves this golden thread.

Figure 1 indicates how each step in the product
lifecycle from market/sales inputs, requirement planning,
and so on till, maintain, retrofit, decommission and dis-
pose, connect and follow a golden thread. As products
go through this golden thread, ideas gain momentum as
they are analysed and they sharpen, enlargen, challenge
or propagate. The cycle is dizzying in pace, process and
the final product is then fed back into the flow cycle for
continual iteration.

While following the golden thread we need to bear in
mind that, “We do not consume knowledge as a passive
entity that remains unchanged as it moves though our
world and work. We dance and court the knowledge of
others (engineers) — in ways that the original creators
{engineer) did not intend. We make it ours and in doing
so diminish the prominence of the originator.”

Therefore in a product development cycle (the golden
thread), knowledge of the product matures at each of
the steps and as the next cycle begins, the golden thread

provides a rich legacy knowledge for the next product

cycle, sometimes feeding into a completely new product
cycle.

This knowledge legacy, if weaved as a process into
the culture of an organization and made available and
applied, makes knowledge organizations differentiate
themselves from the rest. The challenge is therefore to
begin the product cycle at each step with an explicit in-
tent and purpose, and strive for continuous improvement

48

Knowledge Management in Product Lifecycle



Manufacturing Engineering
& Sourcing

Custom
Engineering
& Configuration

Product
Engineering ©

Réquire

Delivery

. Install &
Commissioning

Maintena
Retrofit

gﬁccommlss:cmng

o Disposali&
Recycling E
&7

Courtesy UGS

Fig. 1. The Golden Thread of Product Lifecycles

as a process. Most management initiatives like TQM, Six
Sigma and Lean Management, actually would work with
such a Knowledge Management (KM) system, whether
explicitly built or implicitly followed.

As per an AMR report, “52% of the new products do
not meet customer needs and die in the cradle”. The
primary reason for this is non-application of engineering
intelligence which needs to integrate into design and
manufacture of the product. From a process manage-
ment perspective, even in well managed organizations,
“74% of the product development is formally managed
and 26 % of the data is floating around loosely”. Hence
there is a need of a good KM system to manage engi-
neering knowledge & intelligence which then is interleaved
with PLM systems that manage processes and engineer-
ing information/data.

Let us now examine the lifecycle stages of a prod-
uct, from cradle to grave, and see how KM becomes the
core central theme on which the cycle works and im-
pacts them at each stage.

The lifecycle of a product begins from the time you
conceptualize a product, create a clear requirement defi-
nition and build the first prototype. The motivation to con-
ceptualize a new product arises from:-

(a) an idea or an opportunity arising out of an idea

(b) market needs

(c) mere growth or survival in business. Successful
products have a much sharper definition prior to
development.

Each of these originates from a knowledge source.
The process of ideation and thereby innovation requires,
in addition to collection of facts, hypotheses, their
connections and correlations and experiences. This is
the toughest challenge for KM, since ideas do not arise
without connections and correlations amongst seemingly
unconnected facts or hypothesis. Where facts and
moreso, hypothesis, are challenged, the ideation process
is further time-consuming.

The other two motivations, namely market need and
growth, require a reactive usage of structured knowledge,
a collections of facts and figures laid out systematically
in a structure. Conceptualizing a new product here re-
quires digging into this structured information and pulling
out relevant data, and putting them together in a previ-
ously known process. The data, structure and process
are relatively known and possibly established. For an in-
telligent observer these are tweaked products or impro-
visations, rather than innovations.

From this cradle phase, concept products develop to
become a robust product through revision, versions. The
knowledge about the product matures at each of these
stages. Effective KM systems capture this knowledge not
merely as data but as key values, added to the product
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Fig. 2. Product information repositories

as it becomes robust. Constant user or market feedback
on performance of the product helps in bringing about
these changes or improvements. Nearly half of the “prod-
uct differentiator” values are added to the product during
these update stages. While product lifecycle management
products manage tasks in product engineering like ver-
sion controls, product releases, etc, the KM system fo-
cuses on know-why, know-what and know-where. This is
truly organisational knowledge and not product knowl-
edge captured in the system.

KM systems in this case can also help in thinking
one step further than what the market demands, so that
the market lead (market share) in the market does not
erode. KM perhaps even helps in increasing it.

Integrating Knowledge Management into Product
Lifecycle

The following picture indicates how knowledge data
can be captured, integrated and maintained as a central
system serving a set of computer based solutions for
requirement definition, systems engineering, digital en-
gineering, digital factory, manufacturing simulation and
maintenance management. The golden thread can be
simulated through multiple cycles in virtual mock-up sce-
narios without actually going through real world product
cycles.

In the above example, a digital model (3 Dimensional
CAD) model is created out of requirement definition, and
taken through virtual engineering, followed by manu-
facturing simulation etc. The product knowledge manage-
ment system becomes the core of such integrated
systems.

“Engineering knowledge is dynamic and does not
often have standard solutions to a problem. Engineering

problem solving switches between analysis and synthe-
sis phases. Analysis results in new requirements and in
control knowledge about how to proceed and is depen-
dent on common sense knowledge which can be mod-
eled” A KM system for product life cycle enables this
intensive iterative process of engineering integrated into
the controlled knowledge and common sense knowledge.

KM systems are increasingly essential for long
lifecycle products, like turbo machinery, aircrafts, plant
machinery etc., during product maturing phase. In these
cases, it becomes important to capture and retain knowl-
edge of original intent of design, the observed behaviour
as against the design intent, and learning what goes into
improvement changes. Since this information goes
through multiple experts, some of whom may move out
or retire from current jobs, it is important to capture this
sometimes implicit knowledge through systematic pro-
cess. Capturing know-why and using it in knowledge
networks subsequently, attains greater importance in this
case. Creation of knowledge networks that match the
complexity and life of the products is another challenge
in these cases.

In short-lifecycle products like electronic products,
the situation is best described by this statement from Dr
Goldtratt, “Look at electronic industry. The pipeline has
three to five months whereas the lifetime of product is
six months. It would be a fantastic joke if it weren't a
reality”. For these industries, KM systems have to be
simple and agile. The benefits of KM can be seen only
after a few cycles of following the golden thread. These
industries tend to be sourcing-centric rather than manu-
facturing-centric. Visibility into impending demands from
customers is necessary to set the right time supplies.

After several versions in its lifetime, products go to
the grave, but leave behind a rich legacy of important
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Fig. 3. Knowledge at the core in a virtual design to manufacture system

knowledge for posterity if captured in a KM system and
re-used for new products. Knowledge-based economies
retain their competitiveness through this rich pool of
knowledge captured and managed, implicitly or explicitly
in their organisations.

Tools and Technologies

There is no single technology or solution that fits all
type of industries or products. We do have several proven
PLM products like SAP, Teamcenter, Enovia, Windchill,
e-matrix, and Agile which serve the PLM market. They
meet the data management and process (workflow) re-
quirements of product lifecycles. However, they fall short
of becoming true KM solutions by themselves. Hence it
is important to weave these PLM implementations into a
custom KM solution. Also, the knowledge needs are dif-
ferent at each of the stages of the product lifecycle. Also
depending on the product’s life e.g. a use-and-throw ball
pen vs a long-life turbine, the Knowledge Management
systems call for different requirements or even different
definitions.

Similarly, where organisations are becoming global,
for manufacturing, sourcing or supplying, the scope, pur-
pose and complexity of KM systems required increases.
Automobile OEMSs, which source products from multiple
suppliers, need to ensure tightly interfaced systems to
their own product knowledge and designs, without re-
vealing too much to the suppliers. Similarly suppliers
supplying parts to multiple automotive OEMs have to be
discrete and honour IPRs and manage products intended
for each OEM.

Hence KM systems have to be tailored for each
organisation based on its own market position, products,
suppliers, customers and lifecycle of products. Internal
factors to be considered are processes, organisational
divisions, and culture/environment in the organisation.

Typically intellectual capital (Knowledge) within an
organisation helps in:-

(a) Product Excellence
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(b) Business Transformation and

(c) Operational excellence.

All are aimed at “improvements’ rather than true “in-
novations’. Collaborative framework in KM systems cre-
ates enhanced flexibility in communication, provides pro-
cess enhancement, consistency, repeatability and reus-
ability of Knowledge. It also helps in identifying and set-
ting up processes for progressive elimination of delays,
through process redesign and process automation.

Innovation through Knowledge Management

How much of innovation can be aided by Knowledge
Management systems is another issue that needs to be
examined. So far, our discussion focused on capturing
information at the right time and enabling re-use at right
stage with right knowledge delivery capability in the pro-
cesses. Some intelligence and adaptability can also be
brought in system level pattern recognition and connec-
tions based on historic experience. Technology invest-
ment in such KM systems merely improves performance
and brings about improvements. However, rapid advance
in technology diminishes long-term effects. Also most so-
called efforts for innovation are inwardly looking, prima-
rily aiming at cost reduction, higher throughput in all tasks,
lowering cost of quality, etc. These may give competitive
parity, but transformational innovation is required for com-
petitive advantage.

Let us examine an APQC report (Using Knowledge
Management to Drive Innovation) that was prepared by
a team which includes some of KM's most articulate
champions, including the Centre’s president Carla O’Dell,
and HBS Professor Dorothy Leonard, author of one of
the books that put KM on the business map, Wellsprings
of Knowledge. The report was made after a study of seven
organisations, including NASA, 3M and the World Bank,
to ascertain the connection between KM and innovation.
There were 15 key findings:-

1. Quality KM systems are more likely to improve
the efficiency of the innovation process, than to
actually produce more or better innovation.

2. Innovative organisations are challenged with
managing more and more complex, technical,
scientific and cross-disciplinary information than
other organisations, and KM can improve and
streamline this management.

3. KM tools and repositories are more essential in
innovative organisations, and IT plays a bigger
and more strategic role in such organisations as
a result.

10.

Vs

12.

13.

14.

15.

Innovative organisations are more aware of what
KM is and the value it delivers compared to other
organisations.

Innovative organisations have a cultural bias
against reusing information, which greatly miti-
gates much of the value that what we currently
call KM can bring to such organisations.

A critical requirement in innovative organisations
is expertise locators.

Because of the importance of cross-functional
and trans-organisational collaboration in innova-
tion, social capital (know-who) - not structural
capital (know-what) - is their most critical com-
ponent of intellectual property.

KM was of greatest value when it was pushed
out, just-in-time, ‘where the people who need it
would trip over it’ (rather than having to go look
for it).

Innovative organisations use communities of
practice and virtual teaming extensively and ex-
plicitly, and allow communities and linkages to
form naturally rather than mandating and struc-
turing their organisation.

Innovative organisations have explicit awareness
programmes, best practice and success story
identification and publicity programmes, and re-
ward systems to achieve knowledge behaviour
change.

In recruiting, innovative organisations explicitly
seek out people with high creativity, exceptional
problem-solving skills and willingness to share
what they know.

Innovative organisations coordinate their KM and
learning programmes and infrastructure.

Innovative organisations identify strategic exter-
nal partners and extend the enterprise and its
tools and resources to incorporate these part-
ners.

KM infrastructure in innovative organisations has
three balanced, coordinated components: Advi-
sory and sponsorship groups, a core ‘knowledge
centre’ of full-time information professionals, and
representation and liaison with knowledge-savvy
representatives in all of the ‘internal customer
business units.

No one has yet solved the problem of measur-
ing KM success in ways that irrefutably or even
compellingly show its contribution to innovation
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and achievement of organizations’ other high-
level strategic objectives. It is obvious from the
above findings that for creating a disruptive in-
novation, KM’s use of an information system
which extrapolates history to imminent events,
can be a barrier. In fact a mere information gath-
ering KM system inundates with sensory over-
load. Transformational innovation is also as much
dependent on “imagination” as on knowledge.

To become imaginative and therefore innovative,
knowledge needs to be internalized by the receiver and
force him to see a big picture. Classification or fragmen-
tation of engineering knowledge as means to reduce
cognitive load, ends up more taxing when it fails to accu-
rately reflect the big picture. Seeing the big picture re-
quires viewing from multiple perspectives, as seen by
multiple individuals. For this, instead of a transaction-ori-
ented design process, KM processes should facilitate a
shared model for knowledge flow, where an engineer can
share multiple perspectives (of design intent and use) of
the same object as seen by each engineer and come up
with the big picture. Innovation can happen from this
knowledge of the big picture and combined with the knowl-
edge stemming from events and ideas of the whole golden
thread. The same cannot be achieved by providing a rich
comprehensive source of information at each process
step. Finally, the culture and values have to be interwo-
ven into this golden thread as well.

Therefore there are five important components for
the success of KM systems in product innovation and
product lifecycle:-

(a) Information management and retrieval: This is
akin to business intelligence systems but with a
difference. Product development cycle is itera-
tive process unlike business processes, and
therefore requires constant cleaning up of out-
dated knowledge to avoid overload in KM pro-
cesses.

(b) Adaptive learning/predictive models: Where pos-
sible, the KM system should create relationships
amongst knowledge content and apply to appro-
priate knowledge networks.

(c) Computing systems and solutions: One has to
set-up a PLM solutions to integrate into a KM
framework, running through the golden thread.

(d) Cognitive psychology: We spend much of our
time in containers that we create. Most often we
are not thinking, but sorting and filtering. True
knowledge refers to the knowledge recipient be-
ing receptive and internalizing knowledge, and

then applying it. Cognitive knowledge comes to
us though a network of prejudices, opinions,
hypotheses, mental models, exaggerations, self
corrections, and analysis.

N <
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Fig. 4. Cognition, Internalizing and Responding

(e) Social network enablement: This ensures the role
of organisational culture in connectivity and col-
laboration for sharing and learning. The cogni-
tive, emotional, spiritual and physical domains
of knowledge interact in many ways to capture
and interconnect to build knowledge.

KM systems are mostly focusing on data gathering,
storing and retrieving through controlled process, and in
a few cases, providing “connected information” or pat-
terns, as an enforced process discipline. Pre-conceived
structures or patterns of knowledge, however, interfere
with new knowledge. Most of this is static information
with limited applicability in context and time. Many engi-
neering companies still see KM systems for engineering
as a means to reduce cost and headcount, re-use intel-
lectual capital and accelerate employee learning. To meet
this need they create pre-conceived structures. We have
seen above the inadequacy of such solutions. Technol-
ogy solutions here should aim at creating knowledge
behaviour and not just replicate historical processes.

Good examples of such implementations are Ebok
(Engineering book of Knowledge) of Daimler Chrysler,
where knowledge is captured and shared in form of les-
sons, practices, expertise directories and discussion fo-
rums across organisations. Daimler Chrysler's Tech Clubs
(community of practices in engineering) are built around
robust business processes, capacity for knowledge
behaviours and good infrastructure. Specific impact
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metrics for the KM system include decrease in time-to-
talent, decrease in time to information and increase in
innovation.

The Indian Context

This current status of KM in product innovation, poses
a great challenge for Indian organisations where, even
while we catch up with technologies, we need to set up
robust systems and practices to build and also manage
the knowledge that we have or acquire, as we innovate,
design, manufacture, seill and maintain products. Further,
we need to create and nurture a networked knowledge
environment within our organisation. Some of these bor-
der on social and psychological aspects of people man-
agement and people behaviour, especially in the context
of the Indian socio-economic and cultural background.

Even in the context of IT Enabled Services, which
are growing in India, you need to create knowledge-based
relationships across organisations and expertise levels
to collectively gain from this Networked Knowledge and
cultural tuning.

Limitations and Pitfalls

Finally let us review a few limitations in applicability
and pitfalls in implementation. Most KM systems focus
on inward-looking knowledge content creation (captured
knowledge ‘objects’), and play least or no attention to
cognitive phenomenon and social behaviour of connec-
tivity in the organisational community. Most IT solution
providers try to reduce KM to a mechanical exercise of
breaking what we know down into discrete ‘objects’. And
put them through a process. Such an approach is in-
compatible to how we share knowledge and learn.

These are best described by A Lambe in his book
The Autism of Knowledge Management, in which he ex-
plodes the myths of KM:-

1. The Myth of Reusability - that knowledge taken
from one context can be readily re-used in an-
other

The Myth of Universality - that knowledge ob-
jects are relevant in all places and times

3. The Myth of Interchangeability - that pieces of
knowledge can be transplanted like computer
code into other projects and applications

4. The Myth of Completeness - that knowledge has
value in the absence of a complete understand-
ing of how it was used

N

5. The Myth of Liberation - that knowledge will
decentralise power and authority in organisations,
allowing everyone to do what s/he does best

6. (Added by me) The myth of knowledge perma-
nence.

We live as an integrated experience, we see, know,
function in connections. Actions in life are not isolated
activities, but are a rich, interconnected part of what we
are and what constitutes internalised Knowledge. In other
words, we live an integrated experience. Organisations
should think of return on experience and not just return
on investments.

If we recognize this, then organisations require to
foster, nurture and connect, to benefit from KM systems.
Therefore one has to shift the focus of KM systems from
“Collect Content” and to “Context, Connect, Canvass,
Synthesize and Apply”.

Product lifecycle management solutions address
content management and information delivery for engi-
neers. It is also important to ensure currency of content/
information. This process is critical to manage knowledge
growth and function in a diminishing half lifecycle of knowl-
edge environment.

When we thread product lifecycle solutions to a KM
system, organisations can also be productive and inno-
vative in everything they do. As we gain our experience,
we also change our perceptions, values, decisions etc.

We tend to see today’s problems through yesterdays
solutions. As a next step, we seek solutions for today’s
problems as an extrapolation of yesterday's solutions.
Unfortunately the context of knowledge changes and
therefore the solution does not work. In this sense all
knowledge is challenged during its lifecycle. In an inno-
vative environment one must revisit current knowledge
when a knowledge object hits half life-cycle, and per-
haps discard it before it becomes a burden. In this sense
KM systems should always be like “work in progress and
progress in multiple evolutionary paths”. When you have
such they bring in transformational innovation.

To avoid intellectual atrophy, Research and Develop-
ment in organisations should recognise this half lifecycle
and work in the earlier half of this cycle to be productive.
Unfortunately the half lifecycle period of knowledge is
also continuously decreasing, challenging the R&D en-
gineers to be more intensive in their work and therefore
come up with more innovation than in the past. In pro-
gressive companies like Siemens, 75% of their products
are less than five years old.
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True Knowledge Management systems are not in-
tended to fill minds or databases but to open minds to
work together. Even “Management strategies need to shift
from command and control to sense and respond.”

Conclusion

The golden thread of product lifecycle, well woven
into a Knowledge Management system, provides not only
a productivity enhancer but also an innovative environ-
ment for engineering organisations. Such a Knowledge
Management systems should be tailored for each
organisation, keeping in mind the products they make,
the values (amongst people), the organisation works on,
and culture or environment the organisation operates in.
In the Indian context, we have all the enabling technolo-
gies available. However, one has to be sensitive to the

approach to be taken, the expectations to be set and
metrics to monitor. “Knowledge is like money: to be of
value it must circulate, and in circulating it can increase
in quantity and hopefully, value” (Louis L Amour).
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The library is not a shrine for the worship of books. It is not a
temple where literary incense must be burned or where one’s
devotion to the bound book is expressed in ritual. A library, to
modify the famous metaphor of Socrates, should be the delivery
room for the birth of ideas—a place where history comes to life.

— Norman Cousins
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Socio-technical systems are complex. They comprise of
several sub-systems with interrelationships that mutually
influence each other's performance. The Indian power
system is one such system. This paper dwells on the
issues related to knowledge management and its rel-
evance to the performance of system operators at Power
System Control Centres.

Vivek Pandey is Deputy Manager at Power Grid Corp. Ltd., and K.
Momaya is an Associate Professor at the Department of Manage-
ment Studies, Indian Institute of Technology, Delhi.

A system is defined as an integrated set of compo-
nents with an identifiable boundary working together for
some purpose. Every system has a boundary, inputs,
outputs, sub-systems and interfaces. The functional char-
acteristics of a ‘system’ is determined by the ‘intent of
the design’, the ‘characteristics of its components’, the
‘interrelationships existing between them’, the ‘environ-
ment’ in which it is operating and the ‘constraints’. The
behaviour of the various sub-systems is inevitably influ-
enced by the behaviour of the other sub-systems. A sys-
tem can be decomposed into its sub-systems or compo-
nent parts for the purpose of design, implementation,
analysis, and maintenance. But during the functional stage
each part of the system performs as an integrated whole.
Therefore any new element that has to be installed has
to be compatible and aligned with the rest of the system
to be worthwhile.

System states

In the course of operation a system may dynami-
cally pass through different states - ‘normal, ‘alert, ‘emer-
gency, ‘in-extremis’ and ‘restorative’. [Fink & Carlsen,
1978, ‘State Transition Diagram’, (IEEE Spectrum 1978].

All these states except the ‘normal’ state are ‘abnor-
mal’ and are undesirable. Therefore the system should
be kept within the normal band for the maximum dura-
tion. A ‘perfect’, ‘well-designed’ and ‘well-maintained’ sys-
tem has inbuilt automatic control systems, feedback loops,
and security mechanism that are capable of realising that
objective. However creating such utopian systems with
reliability of 100% would neither be technically feasible
nor economically viable for society. In a realistic scenario,
the stakeholders relax their specifications and bargain
for a system that has ‘less than perfect’ reliability and
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performance. We might term these systems as realistic
systems for the purpose of our discussion. In a realistic
system the efforts are directed to achieve acceptable
reliability, efficiency and performance under the supervi-
sion of a system operator. The system operator is usu-
ally provided with the data of regarding the performance
of the system at any given time to help him diagnose the
system state. At times he might be provided with intelli-
gent decision support systems to assist him in perform-
ing his designated role.

Normal (Secure)

»

Restorative control Preventive Control

—
Restorative Alert (Insecure)
T Corrective acﬁon] 1 I Emergency Control v
Extreme [ Emergency

Fig. 1. State transition diagram

Role of a system operator

The realistic system may migrate from ‘normal’ to
‘abnormal’ state on account of perturbations internal to
the system or external to the system. Usually the inbuilt
control system is capable of automatically maintaining
system stability during normal as well as abnormal states.
However at times the control system may fail or malfunc-
tion, causing the system to migrate into an unsafe zone
rather quickly. At this stage the system operator who is
closely supervising the system must quickly sense the
change in system behaviour (what is happening?), iden-
tify the underlying causes (why it is happening?), antici-
pate the future state (what might happen?) and make
necessary interventions to prevent degeneration. This is
generally termed as ‘situational awareness’ and is de-
fined as a mental model of our operating environment
and our place in it. It often consists of four processes
including perception, comprehension, projection, and
prediction [Loughgran and Stahl, November 2000, ‘Gam-
ing and Shared Situation Awareness’].

Needless to mention, the system operator has a huge
responsibility in a system, as he becomes an insepa-
rable part of the system itself. System operator is ex-
pected to analyse ambiguous situations with no pre-pro-
grammed instructions or rules. His performance becomes
a vital variable in the performance of the system espe-

L Present State q

Why
this Action Desired State
State?

Anticipated State

Fig. 2. System Operator intervention '

cially in online systems. His ‘action scripts’ (interventions)
in the system would be based on the ‘mental simulations’
and ‘mental models’ [Gary Klein 2003, ‘Recognition-
Primed Decision Model].

Situation

Mental
Simulation

To/affect the

Generates

Cues

— o ]
scripts |

That let you

recognize
That activates

==

Fig. 3. Recognition-primed Decision Model

Which you
assess by
L Using your

Mental
Models

[Adapted from Recognition-Primed Decision Model in Gary Klein's,
Intuition At Work, Currency Books, 2003]

The system operator’s job is thus in the domain of
knowledge work
Productivity of System Operators

Concept of productivity for the system operators
poses several challenges. One basic way of defining

Productivity e \Vol. 48, No. 1, April-June, 2007

57




productivity is “output divided by input” (O/1). If Company
X uses 100 units of input to produce 100 units of output,
their productivity ratio is 1. However the problems in
applying productivity measures to system operation
results from the intrinsic complexity of the work and the
general disagreements about what to evaluate. The
complexity of system operation arises from several
factors. It is not routine, involves much independent
judgment, and requires several people to work together.
Furthermore, a considerable amount of knowledge is
required to do the work.

The tasks performed by a system operator inter alia
involve collecting information (supervising the system),
executing control actions, contingency analysis (what if
scenarios), problem solving and decision-making. The
impact of their actions is reflected in operating variables
of the system, which are intangible in nature. The non-
routine nature of the job means that it is very difficult to
measure a norm. There is no obvious average to ob-
serve and record, so any measure will be somewhat in-
accurate.

Further the degree of independent judgment involved
system operation means that the “norm” may vary from
individual to individual. Each person can accomplish the
work in his or her own way, further complicating the
measurement of a norm. The dependency of one worker
on another can mean that, although one worker is per-
forming very well, the problems of another worker deter-
mine the overall performance.

It emerges from the above discussion that more re-
search is required for developing suitable indices of mea-
suring productivity of system operators. Therefore the
usage of the term ‘productivity’ in the rest of the article
should be understood as referring to the system
operator’s performance in general.

Indian Power System Operation (PSO)

The frameworks discussed in the preceding para-
graphs are applicable to the Indian power system as well.
Indian power system comprises of hundreds of generat-
ing stations based on different technologies, which are
coupled together with the help of a vast transmission
system. Each of these components is owned by a differ-
ent utility. The consumers, whether they are industrial,
commercial, agricultural, domestic or government estab-
lishment, are hooked to this network at different nodes
for consuming this product which is delivered to them
within milliseconds of being generated. For the stability
and reliability of the integrated system, supply must con-

tinually match the demand, even though they are tempo-
ral and stochastically varying. Various components of this
system interact with each other in a dynamic fashion.
Ensuring reliable, efficient and economic operation of this
machine involves extensive off-line as well as real-time
coordination between thousands of personnel affiliated
to different utilities involved in the chain. Even a seem-
ingly innocuous human error or a technical snag has the
potential to pull down the entire power system within
seconds resulting in a blackout that has huge social,
economic and political implications. This vulnerability
makes power system operation a ‘mission critical’ activ-
ity and the system operator an indispensable entity.

Power System Operation (PSO) in India is being
coordinated through five regional and more than thirty
state control centres. These control centres are owned
by different utilities and they collaborate with each other
for executing their statutory responsibility of ensuring a
secure, reliable, efficient and economic power system
operation.

[ National Contrcl Centre ]

o vl 4

[ Regional Control Centre ]

L4

vy

[ State Control Centre ]

Fig. 4. PSO control centres in India

Relevance of KM in PSO

The power system is a socio-technical system. Its
success depends on the success of its design,
performance of its subsystems, their inter-relationships
and the performance of the system operator. The
coordination services offered by the power system
operators are unique and mission critical. While the
performance of the subsystems could be improved by
requisite investments in technology and other infra-
structure, the performance of the power system operators
would be a function of their domain knowledge, problem
solving skills and motivation to deliver. Unlike the
commercial organizations competition in power system
cperation is not against any other organization but against
the randomly occurring combination of expected and
unexpected events trying to destabilize the power delivery
infrastructure. Given the limited time available for
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responding to emergency situations what would come to
his rescue would be his experience, values, insight and
grounded intuition.

A model of human performance at control centres
as discussed in the report by CIGRE working group 39.03
indicates that there are numerous individuals and envi-
ronmental factors that contribute to job performance. The
operator’s skills and knowledge (the fact that they know
‘how to perform’) is clearly an important factor in the
quality of operating performance. The report also men-
tions that detailed symptom-based procedures (“If this is
observed, do that..”) have only limited applicability in
system operation because of the complexity of power
systems and the impossibility of anticipating every event.

PSO falls under the realm of essential public service
and is presently being carried out within the government
set up and under regulatory oversight. The activities have
to be limited within a code of discipline and commercial
rules specified by the regulators. A diverse constituency
has a stake in power system operation. This includes
generating utilities, transmission utilities, distribution com-
panies, consumers, manufacturers, market intermediar-
ies, academic institutions, technologists, economists,
lending agencies, planners, administrators, government
authorities, regulatory bodies, legislature, judiciary and
many others. Decisions have to evolve after a consider-
able formal and informal interaction among stakeholders
and system operators are subject to heightened value-
laden expectations for neutrality, fairness, transparency
and accountability. This makes power system operation
multidisciplinary in nature and calls for an understanding
of all related areas apart from the technical aspects.
Considering the diversity of expertise required a control

Environ-
mental

Fig. 5. Multidisciplinary aspects of PSO

centre, expecting a single individual to have proficiency
in every area would be unrealistic. Therefore pooling of
expertise and effective knowledge management appear
to be the most practical alternative to achieve the de-
sired objective.

KM practices presently adopted in PSO

All organizations overseeing PSO in India are awash
with ‘represented’ and ‘tacit knowledge’ but much of that
knowledge is not even visible since other members of
the organization, or customers of the company are not
even aware of its existence. Knowledge transfer takes
place primary through sporadic personal interactions,
meetings and conferences. Officials from the administra-
tive strata generally attend gatherings. Formal training
programmes are few and far between. Most of these
programmes are organized in metros and considered to
be more an occasion to relax than an opportunity to learn
and share. Pressure to economize on employee cost in
a tight regulatory regime has resulted in downsizing and
a corresponding slowdown in fresh recruitments. This has
made the matter worse because those who are nomi-
nated in the training programmes are either those who
can be easily spared or those who manage to get them-
selves nominated for other reasons.

The control centres at the regional as well as state
level operate round the clock with the help of a small
team of system operators. Apart from the occupational
stress, the job involves immense physiological stress
arising from frequent disruption of natural circadian
rhythms and exclusion from daily business activities. All
this also has a bearing on the performance of system
operators. Unlike in 24x7 customer care service centres,
the absence of a critical mass in terms of number of per-
sonnel in one control centre makes it slightly difficult for
the management to address the physiological problem.

The output of control centre operations is highly
intangible. The organizations consider it a low priority area.
Incentives for enhancing performance are difficult to
design. The control centres have to be run within a given
framework of administrative processes with elaborate
internal rules and reporting systems. The rewards and
status of the system operator position in India is generally
considered to be incommensurate with their level of
responsibility. Further there is a general lack of awareness
about the importance of system operation in the power
sector. Liberalization has opened a large number of
avenues for job-seeking youngsters and the number of
talented engineers willing to serve in this area is gradually
diminishing.

Productivity e Vol. 48, No. 1, April-June, 2007

59




The problem is particularly acute in state level con-
trol centres. Employees past their prime age are posted
in the control centres. These personnel neither have the
motivation in acquiring the skill nor adequate time to com-
prehend the nuances of system operation. Process of
hiring, firing, disciplining and financially rewarding em-
ployees are highly constrained.

The situation at the regional control centres is slightly
better. They have greater exposure and better mecha-
nisms of knowledge acquisition and sharing. However
the rapidly changing environment in India and particu-
larly in the power sector has made the situation difficult
even for them. Time available forthinking and acquiring
new knowledge vital for achieving the strategic objec-
tives has shrunk drastically. The increased mobility of
the workforce in general and retirements has also led to
diminishing knowledge reserves.

In the ongoing reforms in India the focus has once
again shifted to the infrastructure sector such as trans-
port, telecom and power. At the regional level conscious
efforts are being made to enhance the productivity and
performance of control centres. Debriefing sessions are
conducted after major contingencies to analyse the event
and identify deficiencies. Focussed programmes are be-
ing conducted to revitalize the theoretical concepts with
the halp of academic institutions. Need-based short train-
ing modules on different focus areas are organized. Op-
erators from the state level are also invited to take part in
these sessions. Libraries are being gradually upgraded
with relevant publications. Reading habits of individuals
are being improved by encouraging them to take specific
research areas and make short presentations. This is
also helping them in polishing their public speaking skills.
Employees of all levels and all departments attend these
group talks to enable cross-fertilization ideas. Knowledge
creation through systematic documentation of operator
experience in the form of papers is being encouraged.
Seminars, workshops, conferences and exhibitions are
being organized to provide an opportunity to operators
to share and enlarge domain knowledge. Internet access
has been provided to every executive to enable them to
take advantage of the information available online. Web-
groups with different focus areas have been formed to
facilitate interaction between operators posted at differ-
ent control centres. Major issues are debated through
videoconferences.

The new recruits are groomed with the help of class-
room training; on-the job training and industrial visits.
Junior executives are included in the team from the
control centres that meet stakeholders at regular
intervals.

Debriefing sessions ] Classroom training

Video Conferences On the job training

Meetings, seminars Reports, documents.

Workshops Internet access ]

Library Web groups ]

. e, .

Fig. 6. Present KM initiatives in Regional PSO

Suggestions

The knowledge management (KM) initiatives pres-
ently being pursued are steps in the right direction for
capability building in PSO. However, the participation in
these initiatives is still lukewarm mainly on account of
cultural prejudices and a natural resistance to change.
These could be addressed through suitable interventions.
Individual counselling and behavioural workshops could
be found useful in tackling personality and culture re-
lated issues. Special attention needs to be given for im-
proving reading and communication skills.

On the KM front more focussed initiatives on the lines
of SECI model of socialization; externalisation, combina-
tion and internalisation could also be considered. Stan-
dard KM techniques such as knowledge portals and
mentoring techniques could be also explored. Electronic
performance support systems (EPSS), embedded
hypertext based helps, multimedia or other technologies
could be extensively deployed.

Organizations performing system operation function
would have to move beyond narrow interests and create
shared infrastructure for training, capability building, R&D
and KM. Effective networking between system operators
in different control centres through formal and informal
channels would help in developing trust and technical
solidarity. This would also help in nurturing the profession
in India. Efforts are also required towards developing a
metrics for measuring the impact of KM initiatives.
Capability Maturity Models similar to those used in
software industry could be developed in PSO to assess
the gap between the present and desired maturity
level.
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Concluding Remarks

Running a complex system is very challenging and
is very much a question of playing against the odds. There
is a lot to be gained by stacking odds in your favour.
Being aware of what is going on and then making the
right intervention at the most opportune time can make
the difference between survival and profitability, or fail-
ure and loss. Effective knowledge management policies
would not guarantee success or survival. They simply
improve the odds in favour of the system operator, KM
initiatives could help in integrating various efforts in the
direction of enhancing the performance of system op-
erators. Cooperation from internal as well as external
stakeholders would be essential in realising the collec-
tive vision of a near perfect power system.

Productivity of knowledge activities is key to com-
petitiveness and success. Sound implementation of KM
can improve competitiveness on some key factors. It
demands sound strategy implementation on wise choices.
Strategic choices on implementation approaches will play
a critical role in leveraging KM for competitiveness
(Ganeshraj and Momaya, 2006). Organizations in India
need to move much beyond technology, often IT-centric
approaches of KM to people/culture-centric KM ap-
proaches, where knowledge creation and use becomes
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a joyful way of life. .
r‘ T
Information is the manager's main tool, indeed the managers
‘capital,’ and it is he who must decide what information he needs
and how to use it.
— Peter F. Drucker
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Factors of Information Systems Outsourcing

Decisions: A Review
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Information Systems outsourcing is being explored world-
wide to address various Information Systems (IS) man-
agement problems faced by companies. How to initiate
and execute the IS outsourcing process is at a nascent
stage. This paper reviews some of the factors that a
framework would entail for guiding the IS practitioners to
undertake IS outsourcing systematically, considering the
gains as well as the likely risks.
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Information Technology is increasingly being deployed
to improve productivity and quality in business organiza-
tions. However the complexities of Information Technol-
ogy puts these organizations under pressure to keep up
with the pace of technology solutions. It is leading to
undermining the focus on the core business activity for
the business organizations. In answer to this dilemma,
information systems outsourcing is today emerging as a
smart option for organizations that need to focus on their
core business areas and yet leverage the power of infor-
mation technology.

The strategic, operational and technology advantages
that outsourcing can bring to business organizations
cannot be ignored. Managers are faced with the ques-
tion: should companies constantly invest in skills and time
for creating a desired information system environment?
Or should they instead use their limited resources for
their core competencies? If the recent outsourcing deci-
sions are any indicators, it seem managers have opted
for the outsourcing route to maintain the focus on their
core business while delegating IS related functions to
the outsourcing vendors. Further, the trend towards IS
outsourcing is global as reported by media and research
papers in recent times.

Key Issues in Information System Outsourcing

While some proponents have talked of benefits of
outsourcing in the form of lower costs, focus on core
business, keeping up with IS upgradation, there have
been a large number of unresolved issues for outsourcing
in the form of higher risks, lack/loss of innovation, poor
understanding about business practices, security of data,
etc (Earl, 1996; Khalfan, 2004; Palvia, 1995). There ap-
pears to be an inevitable trend as companies are increas- -
ingly viewing Information Systems merely as a tool for
enabling and supporting core business activities without
understanding the complex and integral relationship of
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Table 1: Brief of Few Important IS Outsourcing Frameworks

Author

Main Features of the Framework

Limitations of the Framework

Willcock et.al. (2000)

Mclvor (2000)

King and Malhotra
(2000)

Kern et.al.,(2002)

Smith et.al,(1996)

Kern and Willcocks
(2000)

Udo (2000)

Lacity et.al.,(1996)

Lee and Kim (1997)

Framework considering the factors primarily internal to the
organization as level of in-house IT expertise, the degree
of business uncertainty reflected through changing require-
ments, the degree of systems interconnectedness and
complexity, the role of IT as a business differentiator, and
the relationship between IT and corporate strategy.

Proposed an outsourcing framework having four-stage
analysis-Defining core activities; Evaluate value chain
activities; Cost analysis; and finally Relationship analysis.

The framework is based on making a comparative
assessment of the strengths and limitations of IS
outsourcing and of the internal markets approach in
terms of operational, tactical, and strategic impacts of
the choice among the alternatives.

Explored the ASP route to acquire the IS services with
distinct advantages but also highlighted a set of risks

Outsourcing decisions may be evaluated on three factors
namely environment of the organization, resources
available within the organization and project manage-
ment approach.

The framework considered the core dimensions of the
relationship with the vendors as context, contract,
structure, interactions and behavior in an outsourcing
arrangement.

The framework suggested the analytical hierarchy process
(AHP) as a potential tool for analyzing information techno-
logy outsourcing decisions to handle complex, multicriteria,
qualitative decision variables involved in the IS outsourcing
decision-making process.

Developed a set of frameworks to clarify sourcing options
and aid managers in deciding which IS functions to contract
and which to retain in-house.

The model analyzed IS outsourcing practices followed in
Korean conglomerate groups wherein IS functions are
outsourced primarily by default to affiliate companies.

Framework does not lay sufficient weight to the
external environmental factors.

Framework is generalastic in nature and talks
of stages only in the outsourcing process.

Framework is inclined towards the internal
market approach by comparing external bids
with internal costs which may be difficult to
compare. Besides, it banks heavily on post-
decision impact.

The framework simply suggests ASP as one
option for 1S sourcing without providing the
factors, internal as well as external, that
should be considered by the managers
while deciding upon this option.

This framework has been suggested primarily for
off-shore software development and maintenance
and hence is relevant in specific situations only.

This model guides post-outsourcing decision
making and does not answer why outsourcing
should be undertaken.

The framework’s complexities makes it difficult
for many of the practitioners to use it, including
identifying the possible decision factors.

The set of frameworks have limited scope and
are applicable to particular decision situations
only in outsourcing situations.

This model is suitable for captive sourcing of
information systems and is constrained by not
considering other outsourcing options.

IS with these business processes (DiRomuldo &
Gurbaxani, 1998; Kern & Willcocks, 2000; McFarlan &
Nolan, 1995). While a successful IS outsourcing relation-
ship can help the customer to achieve major benefits
such as cost-savings, increased flexibility, better quality
of services and access to new technology, a failed
outsourcing arrangement may turn out to be very costly
to the outsourcing customer in terms of higher than ex-
pected outsourcing bills, loss of control over quality and
level of services, compromised information security and
poor staff morale. The potential dangers are particularly
acute for long-term outsourcing contracts. While there
are success stories like Xerox, there are also cases of
failure in outsourcing IS decisions. Outsourcing decisions
are rarely taken within a thoroughly strategic perspective
with many companies adopting a short-term perspective

and being motivated primarily by the search for short-
term cost reductions. It is very important that IS manag-
ers carry out IS outsourcing decisions from a strategic
perspective and integrate the IS outsourcing strategy into
the overall business strategy of the organization.

Need for an IS Outsourcing Framework

When deciding on outsourcing, companies should
proceed with caution and should be clear on why they
are outsourcing, and what they are going to get from
outsourcing. However, companies are not reported to fol-
low caution in outsourcing decisions. In a survey under-
taken by Lonsdale and Cox (1997), only 20 percent of
organizations were outsourcing in a sophisticated man-
ner. Others were simply following the latest fad. In spite
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of the criticality of the nature of IS outsourcing decisions
it still remains in the nascent stage in terms of how to
initiate and execute the IS outsourcing process. IS man-
agers need to make a roadmap for IS outsourcing that is
suitable to their organization. Hence it is desired to for-
mulate an IS outsourcing framework that guides manag-
ers to identify and analyze the need for ocutsourcing keep-
ing in view the technology as well as management fac-
tors - internal as well as external to the organization. The
framework should be designed to guide the IS practitio-
ners to undertake IS outsource systematically consider-
ing the gains as well as the likely risks due to outsourcing,
so as to account for them in the outsourcing structure.
Further the framework should be simple to understand
and use; and yet be flexible and exhaustive to cover all
the influencing factors in IS outsourcing decisions.

Existing Frameworks and their Limitations

Literature survey reveals that there have been a few
attempts to provide some methods to guide the
outsourcing process. However these have certain limita-
tions from the perspective of the practicing manager.
Quinn and Hilmer (1994) have identified issues such as
costs, core and peripheral activities, supplier relationships
and technologies which should be considered in any
outsourcing decision without proposing a framework that
would guide the outsourcing process. McFarlan and Nolan
(1995) suggested a strategic grid for information resource
management considering the company’s dependence on
information on one axis, while on the other axis the im-
portance of sustained, innovative information resource
development is measured. Based upon the position of
the IS function on this grid, managers may decide to
outsource such functions. The framework has limited rel-
evance as it considers only two parameters, which are
criticality of information systems and dependence on in-
formation systems, on which outsourcing is evaluated.
Fink (1994) and Sherwood (1997) have suggested an
organizational model for IS outsourcing. However, both
of these frameworks consider only the security aspects
of outsourcing, reducing their relevance for its applica-
tion. Table 1 gives the brief of some of the IS outsourcing
frameworks suggested by various authors and also lists
major limitations of these frameworks.

Hence it is prudent to formulate an IS outsourcing
framework that guides managers to identify and analyze
the need for outsourcing keeping in view the technology
as well as management factors - internal as well as ex-
ternal to the organization. The framework should be de-
signed to guide the IS practitioners to undertake IS
outsource systematically considering the gains as well
as the likely risks due to outsourcing so as to account for

them in the outsourcing structure. For practicing manag-
ers it is simple to understand and use and yet is flexible
and exhaustive to cover all the influencing factors 1S
outsourcing decisions.

A Review of Factors of IS Outsourcing Framework

A framework is concerned with making recommen-
dations of what to do, when and how to do, and contains
prescriptive elements as it suggests that IS managers
should carry out the outsourcing process in a certain
defined way. A proposal entailing some of the important
factors and their interplay is presented in Fig. 1. This
emphasizes upon creating a strategic 1S alignment be-
tween the business strategy and information systems
strategy, and accordingly evolves a suitable information
systems outsourcing structure. The degree to which the
organization would outsource would be decided by con-
sidering the outsourcing drivers and the outsourcing bar-
riers in that particular organization where IS outsourcing
is planned. Further the impact of ouisourcing on the stra-
tegic interests of the business organization as well as its
effect on the routine operations of the organization should
be identified and measured. This IS outsourcing frame-
work consists of a series of logically sequential stages
that guide the managers in outsourcing decisions. The
brief description of these factors is provided below.

IS Outsourcing
Drivers
IS Strategic Alignment

Business Strategic
Orientation

Information System

Strategic Orientation Degree of IS
Qutsourcing
Expected IS Outsourcing /'
Impact
* Short term 4
+ Medium term IS Qutsourcing
+ Long term Barriers

Fig. 1. Framework for IS Outsourcing

Business Strategic Orientation

Today’s organizations survive and compete based
upon their competitive strengths. Companies need to iden-
tify their core competence skills and formulate their prod-
ucts and services around these skills in order to differen-
tiate from the competitors by offering better products and
services at lower costs/inputs. Further it is important that
companies also foresee, identify and build newer com-
petencies that would keep them ahead of competition as
well as maintain the current position. Some of the major
factors that represent business strategic orientation for
outsourcing decisions are mentioned below:
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* Business Focus: Companies need to identify the
core focus in their business conditions and cor-
respondingly identify the skills required to cater
to core focus area of business operations. Fur-
ther skills may be categorized in two sets-core
competencies and auxiliary skills. It is advised
to build upon the core competence skills and
outsource to acquire the auxiliary skills.

® Learning Competencies: Companies need to
keep track of changes in customer requirements
and market trends and accordingly build skills
for future requirements. This requires the com-
panies to maintain a conducive working environ-
ment that facilitates learning on a continuous ba-
sis in order to upgrade skills and acquire newer
skills.

*  Devising, Measuring and Monitoring Perfor-
mance metrics spanning over Short, Medium and
Long-term: With outsourcing approaches, the
structure and job descriptions change and hence
companies should invest in devising new metrics
for measuring new performance parameters and
measure these in terms of its effects in short,
medium and long-term.

* Change management: Outsourcing leads to
structural changes and hence companies should
build strategies for managing change smoothly
and implement the new structure.

Information Systems Strategic Orientation

Information technology is an integral part of business
architecture, and infact it drives businesses in the cur-
rent business environment. However right technology is
an outcome of appropriate IS strategy. Information tech-
nology tools have increasingly become complex, costly
and there are various options available leading to confu-
sion in many IS-related decision situations. Technology
life cycle for IS solutions have shrunk considerably lead-
ing to high rate of obsolescence of IS solutions. Further
unavailability of skilled manpower and difficulties in up-
grading the skills of the existing IT employees in the IT
domain have become serious concerns for most of the
organizations. Thus the companies have to look for an IT
structure that utilizes the investments for the existing
users and also provides additional uses for the optimal
utilization of its IT assets. IS Outsourcing has emerged
as an effective solution in such a scenario. The factors
that represent IS strategic orientation are:

* Selection of Technology and IT tools

¢ Procurement of IS solutions

* |mplementation of IS solutions

* Aligning Information technology tools with the
business proceses

* IS performance metrics

* Hiring and Retaining effective and skilled IT
manpower

* Upgrading continuously the technical skill sets
to prepare for future requirements

e Control over IS setup (operational as well as stra-
tegic control)

Information Systems Strategic Alignment

There is a very thin line between the business and
information technology in today’s business environment.
Information technology drives businesses by way of en-
abling and facilitating processes through the use of pow-
erful IT tools. Hence information technology itself be-
comes an important part of business strategy. IS policy
in any business organization is the outcome of the stra-
tegic business orientation and strategic orientation of its
information systems. Strategic Alignment of business
strategy and IS strategy may result in a structure where
synergies between the organization’s internal capabili-
ties and the external vendor’s strengths are created. For
example, a company may outsource a variety <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>