Business Transformation through IT

CHAPTER 1- PRELIMINARY CONSIDERATIONS AND
REVIEW OF LITERATURE

1.1 Background

Businesses around the wordd spend well over three tallion dollars a year on Information
Technology (IT) (Forrester, 2007). Whether it 1s the unplementation of an Enterpnise systemn, or
matuning the organizations infrastructure to accommodate compliance, or on the latest secunty
apphance that has the promuse to block emerging threats, most of this spend 1s routed through
consulting services provided by finms specializing in this field. The interesting thing about I'T 1s
that if done nght, it has tremendous benefits. But if done wrong, i1t can have catastrophic
results. Murphy has summanzed this in his laws — “to err 1s human, but to really foul things up
requires a computer” and “automation of an inefficient process magnifies the inefficiency.”
The potential of information technology to transform businesses has been a persistent theme
in both the management and information systerns literatures since computers were first
introduced commercially in the 1960s. Each new generation of processors and each major
technological advance has been accompanied by vehement claims that businesses as we know
them will be radically and fundamentally altered (Lesedtt and Whisker's 71958). This has been
supported by the fact that the pnces of IT products (especially cornputers) have halved every
2-3 years. If progress in the rest of the economy had matched progress i the computer sector,
it would have been possible to work for a mere ten minutes' labor and be self sufficient in
terms of food for a year. Both the above charactenstics can rapidly become necessities if the
organization lags behind its competition in terms of technology differentiation. If this happens,
then these become defensive measures that must be taken for the orgamzation to survive. This
indicates that the strategizing of IT should not take place pre or post the strategizing of
business. For exarnple, airlines that were not early adopters of new technologies like on-line
ticketing systems — and more recently, web check-ins and Web transactions, found thermnselves
losing sigruticant business. However, even for those airlines that did adopt these technologies,
the advantage was typically temporary — lasting only for the time it took for competitors to

adopt the same {or improved) versions of the technology. Similar examples can be seen in the
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banking, financial services and insurance vertical (BFESI). Banks that were early implementers

of ATMs (automated teller machines) found that their advantage was short-lived.

There have been increasing levels of business investment in mformation technology
equiprnent. These investments now account for over 10% of new investment in capital
equipment by companies. BEarly forecasts set the stage for later speculation: Organizations
would leverage their mainframe computing power to reduce rruddle management levels and
push deasion making upwards to a smaller set of executive elite. With the advent of
widespread desktop computing in the 1980s, this vision shifted to focus upon a work force of
autonomous knowledge workers and empowered clencal staff. Durng the 1990s, as
computers became networked, a senies of technological breakthroughs emerged — wide area
networks, enterprise software, collaborative cornputing — that actually transformed the
business world. Within and across organizations, predictions of "wirtual orgamzations”
emerped. More recently, the Intermet has spawned yet another set of projections for electronic
commerce among organizations without geographical limitations and “intellipent systems”
within them. Agendas of business process re-engineering have given way to broader agendas
for business transformation and knowledge management, each with its own implications for
revised structural forms. Thus, almost four decades following Leavitt and Whisler's
speculations, information technology 1s seen, all the more, as a powerful force enabling radical
new designs for businesses (Galkers and Baels 1998, Hamnrer 1996, Lueas 1996), though this view has
also been challenged by authors like Carr Cam 2003) who clamm that in recent years, I'T has

been ‘commoditized” and no longer contnbutes to strategic importance for businesses.

Until recently, the predominant logic employed in such arguments was causal — totally unaware
of tuzzy logic — placing mformation technology in the role of an extemal agent capable of
transforrming business directly. Thirty years ago, most executives looked down on computers
as basic, rudimentary tools — glorfied typewnters and calculators — best left to clencal
employees like secretanes, analysts, and techmicians. It was the rare white-collar worker who
would let their fingers touch a keyboard, much less let information technology mwvade strategic
thinking. Writers who described mnformation technology as a "force,” "driver,” or "imperative”
were telling managers that they should not adjust to the demands of this external agent of

change. For example, (Morton Seott, 1991) argued that all successful firms would pass through a
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radical transformation dunng the 1990s: "All dimensions of the firm will have to be re-
exarmned n hight of the power of the new I'T. The econommucs are so powerful and apply to so
much of the firm that one has to question everything before accepting the status quo.” A more
moderate causal relationship portrayed managers as rational designers using information
technology as a means to fashion radically new designs that their businesses needed. Writers
referring to the "enabling” role of information technology placed managers in the role of

causal agent, tnggering the "magic bullet” of mnformation technology to transform busimness

(Markess and Benjaren 1997).

Several cntical reviews have questioned the cause and effect logic underlying such analyses of
the business unpacts of information technology (DeSandis and Poole 1994, Hivsihheim 1985, Kiing
1980, Mavkns and Robey 1988, Mowshowit 1981, Orlikonski and Robey 1991, Walsham 1993). Dravwing
from various sources, these authors have pointed out that, basically, there 1s a more complex,
non-causal relationship between information technology and business, advancing concepts
such as fuzzy logic, and promoting interpretive research methods. These suggestions have
influenced recent studies, and have produced more elaborate analyses of business
transtformation. Professional management literature also highlights greater sophistication of
arguments, rejecting the causality approach of earlier work on the transformational potential of

information technology (Galliers and Baets 1998, Markwus and Benjanin 1997, Saner and Yetton 1997).

1.2 Objectives and Questions

The objective 1 the present work is to map the advances in mformation technology for
comparies and organizations in a cross section of verticals. To achieve this objective the
following two things are done: (a) the nature of business transtormation 1s described and
analyzed through the use of information technology tools and techniques, and (b) the major
trends 1 this transformation are identified. A good insight into (a) and (b} equips the

researcher to achieve the defined objectives.

This work proposes to show that organizations are moving towards Enterprise Integration.
Enterpnse Integration is the mtegration of processes across organizational and functional
boundaries to provide cornpetitive advantage. The process of achieving Enterprise Integration

includes all managerial and technological factors that enable cross-functional process
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integration. The end result 1s a customer-oriented management structure with information
systerns that are formally hnked to processes and the mtegration of processes needed to

establish/retain customer satisfaction.
Some of the other questions this research seeks to address are:

¢ As businesses consolidate and integrate around their core competencies, do they tend

to outsource more? Is this desirable?

® Do business cycles have an effect on the developments in nformation technology?

¢ ‘To investigate how the very nature of business has been transfommed through the use

of Information Technology tools and techmques -

1. In terms of transactional ability

. In terms of competitiveness

1. The economic reasons for this shaft
tv. lmpacton workers

v.  Secunty and vulnerabilities

® To indicate trends in this transformation. Trends would broadly be in terms of:

1. Cost—performance structures
1. Architectures
1. Platform features
v, Securnity threats and counterrneasures
v. Enterpnise application integration
vi. Enterprise managernent
vii. Business continuity
® To attempt to answer the question whether this transition can be controlled.
® To examine how this transition has mmpacted the wotkforce m these busmesses.
* To construct a model framework for a busmess to succeed 1 this global, competitive

world by effectively utilizing I'T to enhance i1ts core business competencies.
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1.3 Structure of Work

This work 1s divided into the following six chapters:

1L

IIL

IV.

Preliminary Considerations and Review of Literature — Staternent and context of
the problem: The current chapter mcludes (a) an overview of the research topic;
(b) it provides a statement of the problem; and (c) a bnef review of the relevant

literature.

Nature of Business Transfommation: In this chapter, (a) the strategy to tackle the
problem 1s explained, and (b) the methodology and argument of the work is
developed. 1 move from an inquiry mto the nature of business transformation
through the use of information technology tools and techmques, to indicating the
trends in this transformation, and finally I endeavor to map the advances in
information technology for compamies and organizations to enhance their core
business competencies. The methodology includes a descnptive and analytical
study of some companies and organizations including those in the energy and
ancillary verticals. The exasting hiterature (joumals and peniodicals, the internet, and
the vanious national and international libraries) 1s extensively used to deterrmine
how such comparies have conducted business traditionally. Furthermore, the
concrete benefits these companies have denved from the use of information

technology are quantified.

I'T Theory, Tools, and Methods—Part One: In this chapter, the salient features of

theory, tools, and techniques that are exploited in the thests are explamed.

IT Theory, Tools, and MethodsPart Two: In this chapter some concrete
examnples are considered and analyzed 1s presented in detal relevant to the

purposes ol this work.

Case Analysis: In this chapter, a case analysis of mine companies is done to qualify

the research objectives. These nine cases are based on three cases each of three
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consulting companies having a presence m India, having a domain specialization in

the Energy and allied domains.

VL Results, Conclusion and Looking Ahead: In this last chapter the results of the
work, its significance, and also its applications are clanfied. The findings are

rounded up and further work prospects are suggested.

1.4 Review of Literature

From a histoncal viewpomt, the doving force behind the adoption of any technology has been
its potential for transforming the way people and orgamzations live and work. Nowhere has
this been more evident than in the progress of mformation technology (IT). The wodd has
made more progress in this area in the last fifty than i the last five thousand years. (Hal/ R,
2002).

Business does not live within the “brick and rmortar” confines of the enterprise, but it breathes
in the whole web of relationships among employees, customers, business partners, supplers,
shareholders—all those on whom the enterprise relies for growth, development and success.
Yet in the heterogeneous environment that evolved through the years from competing
architectures and operating systemns, these relationships were not touched in any mntegrated
sense. This made business fragmented, and resulted in setting up isolated “islands of
automation” (Abkxander, Emest R and Gordor and Breach) with discontinuous wmplementations of

iI’lfO rrnation projects.

The response of economies m general and the changing busmess environment 1s one dover of
busmess transfommation. While some organizations reacted through downsizing or re-
structuring, others have dealt with competitive pressures by using enabling I'T and systems.
Even though some would argue for the pomt, others don't see technology as the dover. The
transformation that 1s discussed throughout this work 1s fundarmental in nature — focused both
intemally to the firm as well as extemally — from the firm to the industry and m turn, the

CCOMoImy.
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It 1s primanly these factors that have led some authors to hypothesize that the information age
1s an entirely new age. For example, Dertouzos (Dertonsos Mickael L., 1991) states: "The
agricultural age was based on farming innovations and implementations — prmarly labor
intensive; the mndustral age moved towards capital intensiveness by using engines and
machines. Similarly, the information age will be based on I'T resources and global networks
that interconnect them.” The implication is that we are experiencing a new information
revolution, one that 1s as dramatic as the agncultural and industnal revolutions. Furthermore,
the effects of this revolution have been uneven, having a dramatic umpact in some countnes
and relatively little 1 others — though this 1s now umifying and one can say that some countnes
have expenenced the impacts of I'T before others. An example in this context 1s the Indian
Railways — which was largely unaftected by the Y2K problem since they were not automated

to a great extent.

These changes and inpacts predorminantly have been made possible through standards based
technologies. Since 1969, in the academic community of wvarious teaching and research
nstitutions, the Internet had been germinating out of public sight. Not long after the
development of the World Wide Web i 1991 and later Mosaic, the first graphical user
interface for the Web, business began to see the Internet’s technologies and standards as ways
to connect and mtegrate all the mformation systems in which 1t had invested and was using as

tools to further business. (Bensaon, M., and M. Barl, 1998).

Businesses thus began integrating Web standards and technologies into their existing
information infrastructure. This caused a new, extended infrastructure to emerge along with a
new ‘virtual’ business model based on the ability to reach anyone inside or outside an
orgamzation any tune of the day or night. The transformation to e-business has been
revolutionary, dramatic and 1s still continuing with tremendous potential and far reaching

results.

Penzias {(Penzias, Amo. Hapnony, 1995) hypothesizes that we are poised on the verge of a second
information revolution. Despite enormous progress, modem technology still falls short of
fulfilling hurnan needs — for example, harmonizing technology with people, with nature, and

with itsell remains a challenge.
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According to Penzias, we can concentrate on 3 primary penods to illustrate this:

® 'The era of quantity,

¢ The era of quality, and

® ‘'The era of harmony.
The first of these — the era of quantity is associated with the mass production archetype of the
industral revolution. The second — the era quality 1s associated with the last 3-4 decades. Here,
the focus 1s on product qua]ity mn order to achieve competitive advantage. While different
industries and companies will conform to different time honzons in their transition from one
to the other, Penzias suggests that most have already transitioned from the quantity to the
quality era, and are currently transitioning from the quality to the harrmony era —1.e. a shuft of
the focus from mdividual products to integrated service, with each customer becoming a
partner in value creation by participating in "design™ at the point of sale. This transition will
bring greater consistency to the wvalue-creation process, with technology becoming more

aligned with its users and with the surrounding environment.

The above translates to a future in which organizations work together with their suppliers and
customers to add wvalue to their products. This means a regime in which quality 1s expected,
with an additional focus on convenience. Customner feedback — which was a key feature of the
quality era, is replaced by personalization - 1.e,, producing to customer order with possible lot
sizes of one. This level of co-ordination among custorners, suppliers, and firms can be

facilitated only by integrated processes supported by strong integrated information systemns.

As the use of [T becomes more and more mgramed in busmess, the nature of work and
comrmerce undergoes mutation. Some examnples can be ated: The innovative use of web
technologies enables companies to establish geographically disparate networks that link
employees and brng together the diverse sources of mfommation within an enterprnse.
Lockheed Martin Corporation and The Boemg Company, collaborating over an intranet,
developed the Darkstar aircraft in a short penod of eleven months with only fifty people.
(Cross, Jobn & Earl, Michael ], 1997). BEatlier the process usually required hundreds of designers
and years of work. If these networks are based on the same protocols as the Intemet, they are

called mtranets — and these can be transformed to extranets connecting a firm to all 1ts trading
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partners by simply granting appropnate access controls. These internal and extemal links are
delivenng what was thought impossible a short time ago: efficient, timely collaboration within
the enterprise and between companies separated from each other by geographical distances

and time zones.

For the first timne, a global conglomerate, and its trading partners, can act as a unified, global
tearn, because workers can leverage a shared base of knowledge accessible, made available, and
delivered from anywhere in the word. A combimnation of intranets and extranets enables ABB,
the Swiss transnational, to integrate over 60,000 users m a worldwide corporate network
spanning more than 80 countries and to connect over 100 external companies - both

customers and business partners. (Eard, Michae! ], 1994).

The global reach made possible by these technologies for heretofore local companies has
startled other, bigger firms that thought themselves established in their markets. Al this is
good news for the customer, who with the use of the Web, power is migrating to the buyer
who, ammed with a great variety of information on price, quality, and availability, can now easily

compare a global universe of suppliers.

These changes are likely to have changes at the organization structure level as well. Penzias
states that mtegration 1s the pome motivator facilitating the transition from the era of quality
to the era of harmony. Integration and direct nformation access, the two components of the
harmony era, greatly reduce paperwork and dependence on manual processes, which provides
an mdirect benefit to the customer by cutting down on tume as well as increasing accuracy, and
will consequenﬂy reduce the positions that were centered around it. He notes that the leaders
of the future will be those who have the skills to make technology more accessible and user-

intwtive or cost elfective — Google 1s a typical example of this phenomenon.

Out of the many benefits and transformation brought about by the intemet, one of the rnost
exciting is the high level of personalization facilitated by this new medium. (Blwdon, William,
1997) While earlier, product design used to be based on averages of customer enabling the
product to appeal to a mass market. In current day scenarnios using conternporary technologies
like data warehousing and mumng, colossal amounts of mfommation can be processed and

made available to an e-business — thus enabling targeted marketing campaigns and demand
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creation based on customer preferences. Thus, instead of ending the relationship with the
transaction, the relationship with the customer can be extended over lus entire Lifetime
through database technologies that can effectively build a dosster of each person’s needs and
wants — with information available in an mstant. This 1s leading to brand differentiation based

on knowledge of the customer mstead of the more traditional ones of price and quantity.

The e-business transformation appears to be ever-growing. There are many powerful forces to

drive it forward. Some of these are:

¢ Aided by secure electronic transactions, companies are automating and integrating all
their business processes from the customer at one end to the suppliers at the other. In
such an environment, one transaction (effectively one click) by a custorner can togger
multiple related transactions throughout the orgamzation. As a consequence, the next
generation of transaction processimng bemng built on scalable, reliable, manageable, and

secure infrastructure 1s emerging.

e Collaboration technologies are bringing employees together across geographical and
chronological boundartes, thus making them more effective, responsive, and
mnovative. Additionally, knowledge management 1s already making distributed learning
a reality, and soon synchronous communications will make real-tine wideo

collaboration available for education, traiming, and general e-business communication

(Burdon, 5.,1999)

 DPowerful number crunching applications, directly descended from Deep Blue (an IBM
supercomputer noted for its chess-playing ability) are already being used to transform
information into useful, valuable knowledge. An example here is the New York Times
online edition, which is the world’s first case to target advertising to precisely the right

people. (Hagel, | 11, and |. S. Brozwn., 2002).

¢ Ubiquitous computmyg 1s in the process of “Web-enabling” everybody and everything
that can benefit from IT. Everything from mobile phones to cars and refngerators can
be connected to the Web and automated to one degree or another. (Eard, M., and D.
Feeny, 20060).
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¢  Digital media 1s ennching the Web expenence with video, sound, graphics, armumation,
and all sorts of effects. This 1s making the internet reach more and more people thus

turthering 1ts accessibility and easy usability.

All this will require a renewed Internet infrastructure, phenomenally reliable and secure, maybe
a hundred to a thousand times faster than the Intemet today, providing the most sophisticated
applications imaginable. In fact, these technolopies will become so thoroughly integrated into
our lives that, more than business, society itsell will be transformed - our day-to-day lives
(whether personal or professional) will be automated to a degree undrearned of in the past.
One has to keep in mind, however, that in a business (as mn life for that matter), few individuals
are enthused by the prospect of being surrounded by technology, although the fact that the
technology dnven potential for transformation 1s tremendous. However, what does enthrall

people 1s the potential for transformation.

This brings us to the fundamental question - How does ['T' contribute to business performance
and economic growth? Even today, most people who are asked to identify the core strengths
of micro-processors tend to think of number-crunching, compute mntensive tasks ke rapidly
findmg large prime numbers. Computers have excelled at computation since the Mark [
(1939), the first modem computer, and the ENIAC (1943), the first electromc computer
without moving parts. Dunng World War II, the U.S. govemment generously funded research
into tools for caleulating the trajectones of artillery shells as well as for sunulations of vanous
kinds — ncluding weather and CBW (chemical-biological warlare) dispersal and spread
patterns. The result was the development of some of the first digital computers with

remarkable capabilities for calculation—the dawn of the computer age.

However, computers are not fundamentally number crunchers. They are logical symbol
processors. The same basic processors can be used to store, retneve, organize, transmit, and
algonthmically transform any type of information that can be digitized—numbers, text, nch
media including video, music, speech, programs, and 3D simulations, to name a few. This is
fortunate because most problems are not numeric in nature. Reservoir simulation, oil spill
modeling, basic accounting, and parts of other tasks mvolve a lot of caleulation. But the

everyday activities ol most managers, prolessionals, and information workers mvolve other
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types of thinking as well. As computers become cheaper and more powertul, the business
value of computers 1s limited less by computational capability and more by the ability of
executives to mnvent new processes, procedures and organizational structures that can leverage
this capability. Chief executives now routinely talk about the strategic value of mnformation
technology, about how they can use I'T to gain a competitive edge, about the “digitization” of
their business models, and actively seek the awareness and knowledge to hamess this new
power at their disposal. As complementary innovations continue to develop, the applications

of I'T will expand well beyond computation for the foreseeable future.

The fundamental economic role of computers becomes clearer if one thinks about
orgamzations and markets as information processors (Galbraith, 1977; Simon, 1976; Hayek, 1945).
Most of our economic mstitutions emerged in an era of relatively high communications cost
and limited compute capability. Information technology, defined as computers as well as
related digital comrnunication technology, has the broad power to reduce the costs of
coordination, communications, and mnformation processing. A prime example 1s the
emergence of the VolP — Voice over IP (internet protocol) standard that 1s fast replacing
traditional circuit switched telephone exchanges wotldwide. Thus, it is not surpnising that the
massive reduction m computing and communications costs has engendered a substantial
restructunng of the wordd’s economy. The majonty of modern industries wordwide are being

sigmificantly affected by computenzation. India 1s no exception to this.

In the light of the above mentioned developments, mformation technology 1s best described
not as a traditional capital investment, but as a "general purpose technology” (Bresuahan and
Trajtenbers, 1995) — one that I like to call “‘ubiquitous’. In most cases, the economic contnbutions
of general purpose technologies are substantially larger than would be predicted by simply
multiplying the quantity of capital investnent devoted to them by a normal rate of retum.
Instead, such technologies are economically beneficial mostly because they [acilitate
complementary innovations. Earlier general purpose technologies, such as the telephone, the
steam engme and electncty, illustrate a pattern of mnovations that ultimately led to
stupendous enhancements in the then levels of productivity. Some of these innovations were

purely techmeal, such as Ted Holfs rethod to put arcuits for cornputing on a piece of silicon.
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However, some of the most mteresting and productive developments were business
transformations. For example, the improved methods of transportation hke the railroad
facilitated the formation of geographically dispersed enterpnises (Mifgrom: and Roberts, 1992); while
the electric motor provided industrial engineers more flexibility in the placement of machinery
in factories, dramatically improving productivity i manufacturing by enabling shop-floor

redesign (David, 1990).

In reviewing the evidence on how mnvestnents i information technology are linked to the
transtormation of business coupled with higher levels of productivity, with emphasis on
studies conducted at the micro level, one of my central postulates 15 that a large part of the
value of I'T lies 1s its mnate ability to enable changes m the way organizations work — such as m
business processes and inter—relationships between organizational entities. Further, these
investments, m tum, lead to huge improvements in productivity by not only reducing cost but
more importantly, by enabling finms to increase output quality — either m the form of
completely new products, or by improvements in the subtle aspects of existing products in
terms of convenience (using web technologies), timeliness (using mteractive voice response
systems) and quality. There 1s a large amount of evidence in both the case literature on
companies and rnulti—conglornerate econometric analyses supporting both these postulates.
The emphasis on micro-level (organization level) evidence ornginates partly from my own
research focus but also because such analysis has sigmuificant quantifiable advantages for
examining the otherwise intangible organizational nvestments and product and service

innovation associated with I'T.

The components of such analysis are difficult to determine through the traditional
macroeconomic approaches. In the course of my work I develop and present a model to
assess the impacts of ['T" on cntical business activities across the entire value chain. The model
1s based on the viston, rrussion and corporate goals for orgaruzations based on actual IT
unplementations and applications that worked. I also highlight the areas that enable or hinder
IT and business synergy. | do this in the context of consulting firms (encompassing both [T
and Management consulting firms) that operate in the O1l & Gas, Energy or Transportation

space. My work brngs cut the salient features of how these firms have performed over the
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last few years and what are the areas they have focused on in order to make their clients

enthance their core competencies.

The components of such analysis are difficult to deterrmune through traditional macroeconorme
approaches. As a result, the economic contnbutions of IT are likely to be underestimated mn
macro-level analyses. Placing a precise value to this 1s diflicult, basically because of the
complex inter-relationships of firm-level profits impact the industry, the economy and society
as a whole. My analysis shows that the returns on I'T investrments may be substantially hugher
than what 1s suggested by the traditional growth accounting theones. To elaborate,

mathematically —

Q=ALxKy where

K: the total stock of capital (for examnple, buildings and machinery) available.

L: the size of the labor force

A: Known as the productivity available, and 1s computed from technology and efficiency.

Further, the total stock of capital (ncluding intangible assets) associated with the
computenzation of the economy may be understated tentold. Taken together, these imply that
the marpin of error could be on the same order of magritude as the measured benefits of IT.
A further attemnpt 1s made to demystily the relationship between IT and business and attempt

to measure the quantum of social linkages.

Based on the above, while macroeconomuc evidence about contanbutions attnbuted to IT may
be encouraging, I prefer to focus on the microeconomic data — which suggests that the
increase in productivity that 1s manifested in macro level statistics has its onigin 1 the last thirty
years of organizational mvestments i I'T. Today, no one would dispute that I'T" has become
the backbone of commerce everywhere. [t provides synergy to the operations of organizations,
ties together geographically dispersed supply chains, and, bridges the gap between the
orgamzation and its customers. I'T enables the transfer of funds between persons, companies
and economies worldwide. In fact, 1t 1s difficult to conceive such transfers without the

application of ['T.
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Successtul firms that use I'T' to change the way they do business often claim that their
investmment i [T heralds changes in other aspects of the orgamzation. These related changes
are important to understanding the value of IT investment. To be successful, organizations
typically need to adopt IT as part of a "system" or "gestalt" of mutually reinforcing
orgamzational changes (Milgrom oand Roberts, 1990). Incremental changes, or ‘slands of
automation” — etther through investments in I'T" without business process changes, or only
partially inplementing some changes, can create volurninous losses in terms of productivity, as
well as top and bottorn lines, since any benefits of computenzation are more than outweighed
by negative interactions with existing practices Brywjolfeson, Renshaw and Van Alstyre, 1997). The
need for absolute "1 or 0" changes between complementary systems was mainly the rationale
behind the (BPR) business process re-engineenng wave of the 1990s and the clanon call
"Don't Automate, Obliterate" (Hammer, 1990). This also explains why many large information
technology projects fail (Kemerer and Sosa, 1991), while successful deployments and utilization of
I'T results 1 a strategic competitive advantage i the mdustry, significant gamns for shareholders

and value for the cornpany as a whole.

Many of the last fifty years best known for most successful business practices reflect the
traditionally high cost of informmnation and data processing. For example, hierarchical
organizational structures can reduce communications costs because they minimize the number
of communications links required to connect multiple econormic entities, as compared with
more decentralized structures (Malowe, 1987; Radwer, 1993). Stmilarly, producing homogenous
products 1s an efficient method to manufacturing process lines that are inflexible and provide
economies of scale. However, since the cost of data processing and computing has decreased
almost one hundred percent since the 1960s, 1t 1s unlikely that the business ethos and methods
of that period will be conducive to prowiding returns of cheap information and flesable
production. In this context, (Mifrom and Roberts 1990) have constructed a model in which
organmizations move [rom generne, mass production to a flexible, diverse product line, I'T based,
modem manufactunng systemn. This 1s doven by continuous decreases in the cost of I'T. Thus
illustrates how changes m the costs of I'T" as well as its enhanced potential and applicability can
lead to a plethora of changes in work culture and orgamizational strategy. Obviously this results

in an increased demand for skilled human capital.
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1.5 Phases of Enterprise Transition

It 1 propc:sed to present cases using simple e:-:amples that relate to the phases af enterprise

transition that are presentad n Dia,gram 1.,

Dhagram 1.1 - The Fhases of Enterprse T'ransformation

Theae Phacoe ™ U o megs B g O
T'he Phases of Enterprise
m - P . g
I'ransistion
Fricr to 19905, Bisiness Frocess The Period of Cross-
irformation Reengineering “me'!ﬂ“} Funchonal Process
mlmd mmsm Integration
fimctions . By 1992, fherevias talk of « Dependencies
Ilama EEFII“I-EEI mss-flnullmmlmteis
imdividual soheficns £ nd:esrmwwﬂw i = InterrelaBonships
comanuon grohlems . ergarizational houndarie vere N
i, = Informaion
Spstems Formally
Linked o Cross-
Funchonal
Pracesses
-
1080 1095

1.5.1 THE PERIOD OF ISOLATED STAND-AIL ONE SYSTEMS

Before the 1990s, the information needs of a firm were typically met by vertically aligned
wformation systemes that suppc:rted spedﬂc domains. Consider the si.mple e:-:ample that is
presented in Diagram 1.2 Three domains — sales, production, and shipping are shown in this
ﬂgure. In the initia da,jrs of a,utc:ma,ticm_, it was commeon to have a separate IT a.ppli-:atic:ﬂ for
each domain; ie, "EDP" systems for sales, producton and shipping. It was also fawly
commonplace for there to be hmited interoperability (f at all) among these systems. In fact,
entire depz,rtments often exsted c:nlj,r for putposes of transferring wformation from omne

system to the next.
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Maturally because of this dichotomy, any customer while placing an order would not have
adequate or accurate infomnation ahout the awailability and delivery at the point-ofsae. ‘This
ihahility hesides adding to titne to the customer order flfllment process also increased the
chances of erots and inaccuracies in the order andfor balliryz, This paradizrm 15 assocated with
the fist phase described in DHagram 1.1; the age of EDFP swerbcally digned information

systerns.

Diazzarn 1.2 - The Old Infoernaticn Systerns Paradizrm

Vertical Non-Integration

Domain "A"

Domain "B
Production

Doxnain "C"
il

Veartical
Frocesses

1352 THE PERIOD OF PROCESS REENGINEERING

The zecond phase, (as shovm in [Magram 1.1), came mio bangz throush the redization that if
the whole thing was managed as a process, it could greatly reduce the time required to respond
to agiven business need; eg., fulfilling a customer order Henee, in order to reduce cycle-time

i delivetng the product to the customer, organizations shifted their focus to manasine by
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process a5 opposed to vertical "EDP" domains In the smple illustrative example, the foas is

on the customer order process. This situation is depicted in Diagram 1.3

In Diagram 1.3, one can see that the cistomer order process may condst of 2 number of sub-
processes — each of which do not contain all the individual funchons within a particilar
domain, even though the management sclution spans all three dotnains. This concept
motivated a managerial revelution in large parts of the wotld during the ealy 1990s This
period was assodated with the radical process improvement (e, re-engineering) of business

processes within organizations.

Diagram 1.5 - Process Management by Core Process

Horizontally Integrated Process

Domnain "A" Temain "B" Tomnadn "IC"
Salles Froduotiom Shipping

Tripat

Cuaaom
Chda
Fiocma b |

Prodess

The purpose of Business Process Reengineering (BPR) is to change business processes and
coltures radicaly by identifying and implementing new business practices. The focus is on
redesigning processes with IT playing a supportting role. BTR was hyped as ‘the” key to
orporate survival, providing the capability to respond to rapidly changing customer
expectations. The reality, however, was that many organizations vsed BFR as 2 downsizing
tool to achieve cost reductions through employee headcount reducton, and had only a

secondary focus on increasing effectiveness. Most organizations that adopted BFR targeted
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legacy business processes and orpanizational stictures. BEPR is most often associated with the
radical work of Hamnmer, (Heasewen Midhad! and Jomver Chasgpy, 1997) Alternative strategies to EPR

are presented in Diagram 1.4

Figure 4 assumes an understanding of the tern ‘core process” — those processes central to
business functioning, which relate directly to extemal astomers. [Eal Midad [, 1994) Re-
engineering  basically focused organizational rescurces on these core processes while

continually redudng owerheads. The objectives were simple:

*+  Optimaly allocate resources to "winning" produds,
*+ Create an envirconment for continual change,
*+ Stayahead of demand and the competition, and

s TShift resources from other corporate claimants to the core processes.

Dhiagram 1.4 - Organizationa Fesizing Crer Titme

Enterprise Objective

Inprove Pafummande While Reduong Cost and Cyde Timne

Coxe Lore Cuore
Frocess * Frocess *‘ Frocess

T g
Orerbed & Tederhaad

dreriad & Tederbad drerbad & Tederkad

Time

WAth hindsight, it can be seen that many organizations did not reap the antidpated benefits of
EPE, with popular media reporting BPR failire rates as high as 70-80%. FEad Midad [, 1994)

Thereasons for these failures were many. However, they do not form part of the scope of the
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present work and also they have been discussed extensively in the relevant literature and so are
not considered here. There is a lot of work that demonstrates that such firms obtained cost
savings in the short run due to the downsizing, but no long term competitive advantage. Real

benefits accrued through increased competitive advantage through cycle time reduction.

1.5.3 THE PERIOD OF ENTERPRISE INTEGRATION

In the third phase — that of enterprise integration, it is useful to remember that BFR is a
management strategy whose successful implementation is enabled by IT. Technology
specialists don't always communicate well with business managers because they lack a common
language — as illustrated in Diagram 1.5 — which is divided into two parts: a perspective that
relates to senior managers (the top half) and a perspective that relates to technology specialists
(the bottom half). Business executives are wery comfortable communicating on business
related topics such as market strategy, organization structure, financials, etc. whereas
technology specialists are most conwversant with technical issues like data security, data
structures, flowcharts, and the like. A communication barrier exists because the two don't
communicate effectively with each other; even when on the few occasions they happen to
meet to talk, they fail to communicate, since they don’t speak the same language. This leads to
the business benefits being under-rated in many organizations — where the IT department is

perceived as just another necessary cost center.

Diagram 1.5 - The Conceptual Communications Barrier

Managerial- Technical Communications Gap
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Successful implem entation of BPR. alternatives of the sort deseribed in Digram 14 requires
this com munication barrier to be eliminated so that business and IT can see eye to eye as far as
the organization 15 concerned Actimbies are embedded 1n processes — through which data
flows, orpanizational entities like employees are embedded m the processes; ete. Successful
implem entation requires that there be a central premise whereby business defines the process
and orpanization structure, while technology specialists dehine the data, workflows, and other
IT related aspects. Furthermore, if business executives seek to alter embedded organizational
processes (basically doing BFER) then the organizations information systems need to be re-

aligned wnth the re-engineered processes.

Suppose the customer order process (shown in Diagram 1.3) 15 re-enmneered and the three
lepacy information systems are realipned so that they support the processes as opposed to the
indtvidual domains, then there is potential for larpe reductions in eycle-time. This improves
customer satisfaction, adds walue to the organization, and reduces cost This 15 especially
important since it illustrates why many BPR. efforts fail and why Enterprise Intepration s more

likely to succeed. Consider Dhagram 1.6, which 1s Diagram 1.3 with a single modification.

Diagram 1.¢ - Process Management by Core Pro cesswith Supporting IS

Process Aligned Information System

Dernain "A" Dornain, "B" Dernain "C"
Sales FBroduction Shipping

Input
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In Diagram 1.2, three separate legacy applications, each supporting a single domam was
shown. Subsequently, as in Diagram 1.3, the domam focus was changed to a process focus. It
was suggested that each process should be re-engineered to attain maximum efficiency, but
complementing changes to the information systems were not considered. In fact, this was the
reason that so many BPR exercises failed — when organizations re-engineered their processes,
but did not correspondingly change their I'T applications. Attempts were being made to
manage by process, but [T applications were still providing information by orgamzational
domain. In the highlichted example, it 1s not possible to provide tunely order mnformation at

the point of sale, even with the new focus on process.

Diagram 1.6 resolves this situation by implementing an [T application that supports the
processes, as distinct from the separate domams. This 1s the essence of Enterpnise Integration
— once the I'T" application 1s process onented, there 1s no need for people to enter and validate
data on the domain boundanes. And this 1s what would lead to transformation — through the
elimination of paper-based transaction processing and redundancy in the core processes. Every
person who validates, re-enters, or transfers data between functions 1s adding very little value
to the process (if at all) — these people will be moved to other jobs or completely removed

frorn Payroﬂs.

In the course of the present work, I have sought to outline how the nature of transactions —
fulfillment, payment, delivery, shipping, manufactunng and so on have been affected by the
impact of [T and how companies have had to develop new ways of interacting with their

peers, suppliers, customers and partners to remam competitive in the new global economy.

1.6 Direct Measurement of link between 'l and business

Some studies have tried to measure these complementing factors directly, and to determine
whether there 1s any co-relation with I'T mvestment, or whether orgamzations that implement
these complements perfonm better. Finding such a correlation between I'T mvestment and
business transformation, or between these complerents and corporate performance, 1s not
sufficient to prove that these complements exist, unless a full structural model specifies the

production relationships and demand dovers for each factor.
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There 15 another arpument — that the first-order mmpacts of I'T' investmment occur at the
process-level ve. IT creates value for the orgamzation by streamliming mdividual busmess
processes, or inter-process linkages, or both (Barua, 1995); (Mooney, 1995); (Cromston, 1986). The
argument then goes to state that the greater the impact of I'T on individual business processes

and on inter-process linkages, the greater will be the contnbution of IT to firm performance.

The wvalue chain (proposed by Michael Porter) 1s one of the most widely known process
models 1n the world Porter, 1985). The value chain divides an organization mnto a sequence of
activities. Products pass all activities of the chain 1 sequence, and at each activity the product
gains some value. The chain of activities gives the products more added value than the sum of
added walues of all activities. The use of I'T within each of these activities enhances the value-
creating potential of the organization. To ana]yze a given industry, Porter introduces five

competitive torces:

(1) the entry of new competitors
(2) the threat of substitutes
(3) the bargamning power of buyers
(4) the bargamning power of suppliers

(5) the nvalry armong the existing competitors
The basis for above-average perfomnance of a firm in a given mdustry 1s a sustainable
competitive advantage, either based on low cost or on differentiation. The goal of a profit-
secking firm is to create value for buyers that exceeds the cost of domg so. Porter denves three
generic strategies to achieve these goals: (1) cost leadership, (2} differentiation, and (3) focus
(Porter 1985). Competitive advantage is not understood by locking at the firm as such, rather

one needs to distinguish between the many discrete activities m a firm. Porter’s framework

splits the firm into the following nine core activities.

Primary activities: Support activities:
Inbound & outbound logistics Procurement

Operations Technology development
Marketing and sales Human resources

Service Firm infrastructure
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It 1s proposed that information technology allows the break-up of the existing value system
and individual value chains along the lines of core competencies and capabilities. This
reordering supercedes the hierarchical orgamzation. In the above defimitions, the distnction
Porter makes between operational efficiency and strategic positioning can be translated directly
mnto corresponding goals for I'T. For example, efficiency 1s achieved by using I'T to reduce
operating costs or to improve productivity through streamlining the processes compnsing
routine tasks, while effectiveness can be mcreased by using IT to foster greater ﬂexibﬂity and
responstveness to the changing market needs — such as having an effective web presence,
being able to transact faster, being able to recover dues faster etc. Finally, each involves using
IT to stretch and blur geographic boundares for customer-access, and structure involves usimng
IT to change the industry or market practices —a pﬁme example of the cutting out of

mtermedianes i the travel industry due to the advent of travel portals can be aited here.

High Operations Focus Dual Focus
| > Current goals for IT focus > Current goals for IT are a
Operational on cost reduction, combination of  both
: improving quality and operations and market
Effectiveness speed, and enhancing Jfocus.

overall firm effectiven ess.

Unfocused Market Focus

> IT is not critical b any > Current goals for IT focus
aspect of the business on extending
Low strate gy; market/geographic reach
= Current goals for IT lack and changing industy
focus and direction. and market practices.
Low +High
Strategic Positioning

In the above matrix, companies in the lower left quadrant are labeled “unfocused” since they
have no clear goals for I'T' or are mdifferent towards I'T. This ‘don’t-care’ attitude often leads to
a situation 1n which [T spend 1s viewed as an expense to be minirmized rather than something
of strategic importance and that needs to be managed. As a result, they adopt a wait and see
attitude to technology investment, preferring to delay investment to the pomt beyond which

there 1s no altemative. Such compames adopt technology only when they really have to —
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pethaps to comply with mdustry standards, Gowvernment regulations or both. Falure to
formulate clear goals for I'T can lead to problems elsewhere. For example, such organmizations
are more than likely to mismanage their I'T investments, leading to a vicious cycle that weans
the potential for realizing benefits from I'T investments. Put together, this has an impact on

the economy as well.

In contrast, “operationally-focused” orgamzations (in the upper left quadrant) have clearly
defined goals for I'T centered on efficiency i operations. In such cases, IT 1s applied to reduce
operating costs and to enhance the overall efficiency ot business operations by focusing on the
basic qualities like transactional quality, accuracy and speed. This is exemplified by Chevron
(consulting provided by L&T Infotech). They wanted to mmprove exploration and production
effictency first. This mvolved deploying IT to reduce cycle times to find, dnll and produce
products. It also mvolved using I'T to reduce costs and to ncrease exploration success rates.
Then, they moved to unproving the core internal processes relating to lnance, human
resources and procurement. This enabled them to gain greater control over their internal
processes, as well as better respond to the environmental uncertainty and the emergence of

new competition.

The third quadrant (bottom nght) contamns market-focused companies that use I'T to enhance
their strategic positiorung. They typically use I'T to create or enhance a value proposition for
their customers. For example, companies today are using tools such as Business Intelligence
(BI} to segment their customers, offer them targeted offerings, and gain msights nto the
operations of competition within the industry. Experence has shown that to be outward-
locking, one has to have ones mnside processes robust. Therefore, typically such firms have

applied I'T to a large extent to streamline their mtemal processes as well.

Lastly, an increasing number of organizations recogruze the importance of both operational
effectiveness as well as outreach. They further realize that I'T' can address both these functions
simultaneously. Such orgamzations extend their use of I'T beyond operational effectiveness to
include market reach as well as the creation of new markets. Their goals for IT contain both
top line (revenue growth) and bottorn line (profitability) elerments. There are a number of

examples m today’s context. Most of the executives of the “vanaspatt company that was
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locking to open an I'T" division” (Wipro Ltd. today) have gone on to become the CIOs in
vanous other orgamizations —and it 1s precisely thus dual-focus that these companies want [rom
them — they rest their faith in the firm belief that I'T'1s key to their current and future business
success. Based on Porter’s argument that organizations that favor strategic posttioning over
operational efficiency will achieve superor levels of performance, a corollary comes out that
firms with more focused or strategic goals for I'T will also realize higher levels of IT business

value.

There are documented studies that have shown that perceptual measures of an organizations
performance correlate strongly with objective measures. For example, m a study by
Venkatraman & Ramanujam (VVenkataraman, 1987), 'C' level executives were asked to rate their
organiZation's perforrnance relative to that of their competitors using critena like sales growth,
net income growth and Rol. The survey found a high degree of correlation between their
perceptions and the associated performance metnes. This led the authors to conclude that
perceptual data from such executives can be used as an acceptable indicator of performance
and productivity. Adding to this, these perceptions of returns from [T have also correlated
with more traditional economic performance metrics such as revenue, net profit and

productivity (Tallon, 1998).

There are supporting hypotheses to tlus as well. For example, (Md.ean, 7992) argues that
executives at that level are ideally positioned to act as reliable sources of information mn a
qualitative assessment of I'T impact in their organization. He cites two reasons as the basis for
this arpument. First, as direct consumers of [T, these people can rely on personal expenence
when fomming an overall perception of I'T mimpacts (Ofwn, 7985). Second, as these executives
become more involved in I'T investment decisions, they are increasingly exposed to the views
of peers and subordinates regarding the performance of previous I'T investments (Watson, 1990).
When combined, these arpuments confinn that executives are an important source of

information on I'T impact, thereby supporting the use of executives’ perceptions i evaluating

IT?s Rol.

The first set of studies 1n this area focuses on correlations between use of IT and extent of

business change. An important finding 1s that I'T investment 1s greater m orgamzations that are
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decentralized and have a greater investment in human capital. In the new millennium,
(Bresmaban, 2000) conducted a survey ol large orgamzations to get data regarding their
orgamization structures. It was found that greater levels of I'T" application in these companies
were associated with mcreased collaboration between teams as well as mncreased skill levels in
these teams. Additionally, they found out collaboration often leads to a complementary work

system.

Further studies on specific jobs within certain industnes have elaborated this relationship. For
example, {Autor, 2000) has found that computers are most likely to substitute for tasks that rely
on fixed-option, heuristic decisions. In the BFSI sector too, it has been found that many of the
tangible benefits to business from the application of I'T depend on the extent to which
organizations club such imitiatives with business process re-engineenng and other
complementing decisions (Hughes 2000). This has also been found to be an important factor to
measure the business’s capacity to deploy I'T effectively. A number of industry-level studies
also demonstrate inherent linkages between I'T' investment and the mncreased skill levels of
employees (Rosenblum, 1992) and (Kemeger, 1998). Again, these lindings are consistent with the 1dea

that increasing applications of I'T are associated with a greater demand for human capital.

Several researchers have also exarmined the effect of I'T on organizational forms and structures.
They have typically found that greater levels of investment i IT are associated with smaller
firm size and lesser vertical integration. Though this may not manifest itselt in large
conglomerates like IBM — whose size exceeds that of many economues? However, within IBM,
there will be a number of virtual organizations that go into acting like a gestalt. Enhancing the
level of I'T mvestment i a sector — say manufacturing or services — has been correlated with a
reduction i the average size of a company m that sector (Brysiolfison, 7994). These results
corroborate case-based analysis done eadier as well as theoretical arpuments that advocated
that I'T" would be associated with a decrease in vertical integration since it lowers the cost of

interaction with suppliers or distnbution channels. (Bempamin 1987); (Row, 1992).

One difﬁculty n interpreting literature on the correlation between IT and business
transformation 1s that sorme companies are early adopters — the first ones on the block — those

that embrace every new 1dea and technology, whereas others are conservative and averse to
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trying anything new at all. This tends to bring in pseudo conclusions since the adoption of
these busmess complements may be the result of just expenmenting with what 1s available
instead of having any link with I'T" at all. To filter this element out, it 1s useful to examine
metrics like productivity and economic performance as well. If combining IT and
complements like BPR is legitimate, then companies that adopt all components should
outperform those that adopt any subset. This i1s bome ocut by Hit 2000), who shows that
businesses that adopt both IT' and business complements are on an average 5% more
productive than others that have adopted only I'T or a business complernent. The same results
are shown in these organization’s stock valuation. Companies that had deployed both I'T and
business complements had a 6% higher market value. This further strengthens the hypothesis

that I'T effectiveness acts as an mtangible asset for companies.

The above analysis demonstrates that a combination of ['T investment coupled by changes in

business and work practices contrbutes to business’s productivity and market value.

1.7 Impact on Economy
While the above evidence cleary indicates that I'T creates substantial value for orgamzations —

i’ deployed correctly, the impact of thus on the performance of the economy as a whole 1s
difficult to assess. One of the unportant reasons for thus 1s that the traditonal methods of
estimation focus on the quantifiable economic aspects of cutput — lke pnce and quantity,
while ignonng the added intangible benefits of new, custormzed products and services,
improved quality, improved customer expenence, and transactional accuracy and speed. These
methods also focus on the observable aspects of I'T investment, such as the (falling) pnces of
total purchased hardware, and ignore the much larger intangible investents i developing
complementary new products, services, markets, business processes, and skills. An estimation
of the actual spends on I'T and business complements indicates larpe numbers — of the order
of 10 to 1 Yang, 7997). Thus, the $320 billion IT spend m 2004 for SMEs only in the US

(Forrester Research, 2005) may actually be $3.2 tnllion of IT-related complementary business assets.

Examination of individual I'T' projects based on a study by SAP Labs (2004) mdicates that the

10:1 ratio may even be an underestimate m many cases. For example, m a survey of a currently
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aemmon mobile computing category projects, IDC (2006 found that the Rol «was actually
459%—as showmn in the Table 11

Table 1.1 - Ral of common mokbile computing projects as per IDC

item Average per user
Three-year cost of investmeani 34 950
Annual cost savings and increased revenue £10,044
Met present value of three-year savings 519611
Payhack period 7.5 months
RO over three vears 450%
Hard-costs-only ROl over three years 212%
Source: IDC, 2006

Another study conducted by SAP AG (EA4APAG 2004) on Enterprise Resource Planning (ERT)
systems in large orpanizations, found that the awerage spending on hardware and
telecommunication costs accounted for less than 17% of the typical project aost, =while
softorare licenses qosts were another 31% of total costs. The remaining costs included hiring
consulting cotnpanies to help in the BPR exerdse and training, The Hackett Group (2004)
substantiates this —though they include the opportunity cost of the in-house implementation

teamn as=well in the total investment required.

Based on the above, we come back to the question of how these measurem ent problems affect
economic growth and productivity calculations In a steady state economy (where manmade
capital and the population are fixed), it makes no difference, becanse the amount of new
organizational investm ent in any given year is offset by the "depreciation" of such investments
in the prewvious years thus making the net change in capital stodk zero. In practice, however,
the economy is not in a steady state in any respect. Ior are all expenses achially accounted for
as investment. The Governtment has classified expenses on software as intangible capital and

thus it can be shown as part of a company’s Balance sheet. On the other hand, softerare formes
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a small percentage of all types of I'T spend. This brngs us to the conclusion that it 1s ditficult
to estunate precisely the quantity of IT spend, 1t 1s indisputable that these complementary
changes are numerous, have substantial spend and cannot be ignored in any realistic attempt

to estimate the overall economic contrbutions of information technelogy.

Another factor that plays an unportant role 1s the falure to account for changes m product
quality as well as the generation of a whole host of new services that are ‘intangible’ in nature
yet contnbute sigruficantly both to revenue numnbers as well as to spend. The dot-corn bubble
of the late 1990°s exemplities this model — wherein a whole slew of companies dealing in
services came up as a mushroom growth. Some of those companies still exist today and are
doing extremely well. Baazi.com that was taken over by the international giant Ebay is just one
example. It 1s typiczlly much easier to count the number of umts of produced output than to
estimate such mntangibles — especially across geographies and customers. [t 1s these intangibles,
in fact that can sometunes generate investment — as can be seen from the numerous examples
of call centers and business process outsourcing that have formed new industres in the world
—including India. The motivating factors in this case are Quality of services, convenience, and

timeliness — all linked to substantial cost savings achieved through differential cost models.

Some very interesting facts (or their interpretation) can be seen from govermnment data —
especially i sectors where output 1s difficult to measure and where changes i quality are
especially important (Grifiches, 1994). This 1s illustrated by selected ndustry-level productivity
growth data over difterent time horizons, shown in the table 1.2 below. According to these
estimates, a bank today 1s only about 80% as productive as a bank in 1977; a health care facility

is only 70% as productive and a stock broker only 65% as productive as they were 1977.

Table 1.2 - Annual (Measured) Productivity Growth for select Industries

industry 1948-1967 1967-1977 1977-1996
BFSI 03% 21% {(11.19%
Healthcare .99% 04% |- {-)1.81%
Financial services 23% 12.01% {-)2.13%
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Such figures are hard to believe. In 1977, wirtually all banking was conducted physically by
visiting the bank’s branch. Today, customers can access a network of hundreds of thousands
of ATMs (automated teller machines) 24x7 (Osterberg and Stevke, 1997), as well as funds transfers,
cheque bock requests and other banking services wia the Intemet. Computer aided medical
equipment has enabled more accuracy in operations, a higher success rate and less invasive
medical treatment. Many procedures that previcusly required extensive hospital stays can now
be performed on an outpatient basis. Instead of surpical procedures, many ailments are
possible to treat using non-invasive lasers, high frequency sound, or diatherny. Imaging
devices such as x-rays, MRI, or C'T scanners have dramatically improved the visibility into the
human body. IT has supported the research and analysis that has led to these advances plus
enabled facilities like telemedicine wheremn a practitioner can prowvide treatment off-site
through online means. A stock broker or financial analyst today can access a much wider range
of information through global on-line databases as well as have real-time access to stock

market data.
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