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Focus

Quantification of Payoffs from IT Investment

V.K. Gupta

Payoffs from investments are usually classified as tan-
gible or intangible. In the case of IT investment, there is
an additional category of strategic payoffs requiring to
be quantified appropriately. In particular, these are long
term impacts for organisations such as improved
image, staff motivation, customer satisfaction etc.
Quantification of these payoffs by IT professionals is a
must for demonstrating higher profitability, savings in
costs, ensuring effective and committed top manage-
ment, etc. The present paper enumerates the issues in
strategic payoffs commencing with evaluation of alter-
natives in planned IT investment. These issues encom-
pass all aspects of IT scenario like hardware/software,
networking, systems, document imaging solutions, per-
sonnel policies, training costs, etc. The author advo-
cates a payoffs analysis model and re-engineering of
work functions in an organisation for implementing IT
projects. He illustrates efficacy of payoffs analysis with
a case study of a typical organisation, viz. modern-
ization of the offices of Registrar of Companies in India,
holding huge backlogs of paper records.

VK. Gupta is the Sr. Technical Director, Chief LAN Co-ordinator and
Head, Industry Information Systems Division at the National Infor-
matics Centre (NIC), Planning Commission, New Delhi-110 001. An
earlier version of this paper presented at the APO Symposium on
Information Technology and Industrial Renovation held at Indonesia
during 1-4 September, 1998.

Introduction

Payoffs from investments are generally cate-
gorised in terms of tangible and intangible; however,
in case of IT investment, it is necessary to have an
additional category of strategic payoffs. Strategic
Payoffs are long term impacts for organisations such
as improved image, satisfied customers, motivated
staff etc. Quantification of Payoffs is an opportunity to
demonstrate the payoffs in terms of higher profi-
tability, better response, and savings in costs in order
to receive top management commitment and support
to implement the programme. Getting this commit-
ment requires that IT professionals are skilled in con-
ducting and presenting payoffs analysis, more so
when the change in business climate over the past
five plus years has resulted in an increased focus on
bottom line.

Quantification of payoffs is an oppor-
tunity to demonstrate the payoffs in
terms of higher profitability, better

response, and savings in costs in order
to receive top management commit-
ment and support to implement the
programme.

Issues in Payoffs

Analysis of payoffs deals with evaluation of alterna-
tives. Each alternative will have its own mix of resources
and it's own project life. Quantification of payoffs is re-
lated to new investments. Therefore, the estimate of
payoffs from an investment in IT project must project
the difference that results from making the investment,
specifically the change in cash flows as a result of un-
dertaking the project.

Some examples of IT related options are (i) Do
nothing; (i) Implement document imaging solutions;
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(iii) Implement document imaging solutions; (iv) Re-
engineer existing business processes; (v) Enhance
existing network; (vi) Modify existing hardware/
software; (vii) Acquire state of art hardware plat-
forms, software products; (viii) Develop new applica-
tion systems; (ix) Implement E-commerce; (x) Sub-
contract development and implementation of new solu-
tions and (xi) Carry out development in house etc.

In any case one alternative that should always be
considered is continuing the status quo. For each op-
tions it Is necessary to identify and itemised costs at a
level of detail consistent with the budgetary process in
the organisation. '

Project Life

For understanding this concept, some definitions
are necessary to be understood. Basically this (being
sum of economic life and lead time) comprises
several aspects (i) the economic life i.e., the period
over which the savings or payoffs to be gained from
the project are available; (i) period during which a
need for the programme is anticipated; (iii) the period
during which the facility is available for use; (iv) Tech-
nological life viz. the period of time before which im-
proved technology would make the facility obsolete
and (v) Lead time, being the elapsed time period be-
tween initial funding and the commencement of the
economic life.

Issues which bring complexities in payoffs analysis
are varying economic life and lead time among dif-
ferent alternatives. For evaluation of alternatives a com-
mon base is necessary.

Issues which bring complexities in
payoffs analysis are varying economic
life and lead time among different alter-
natives. For evaluation of alternatives a
common base is necessary.

Some of the basic questions which need be asked
are: (i) what additional funds (investment) will be re-
quired to implement the selected alternative? (ii) what
additional revenues will be generated over and above
the existing ones? (ii) what improvement in response
time and/or customer satisfaction will be achieved
(especially relevant to government public interface ser-
vices)? and (iv) what cost (recurring) will be added or
removed as a result of the investment?

Methodology

For carrying out the payoff analysis, it is necessary
to understand various cost categories as well as
categories of payoffs in an IT investment programme. In
particular, the items on which one time costs (invest-
ments) are incurred in an IT programme are:

Investment which can be categorised into site
preparation (aspects like civil, electrical and furniture).

e Hardware & software products
e Networking

e System development

e Document Imaging Solutions

¢ Implementation & hand halding
e Redeployment & Retraining

e One-time personnel costs (recruitment, separa-
tion, training, travel, etc.)

e Value of Existing Assets Employed
Cost Estimation

A thoroughly reasoned payoffs analysis requires the
collection of financial information called cost elements
from budget documents along with estimates of
proposed IT investment/system costs. The selection of
cost estimating techniques depends on the amount and
detail of available data and the time and resources avail-
able to develop the cost. The required level of effort for
the different estimating techniques ranges from extreme
analytical detail to intuition.

In developing cost data for a life cycle cost analysis,
one should initially investigate possible data sources to
determine what is available for direct application 1o
analysis objectives. If the required data is not available,
the use of parametric cost estimating techniques may
be appropriate. Existing data banks, initial system plan-
ning data, supplier's documentation, should all be inves-
tigated as potential data sources.

Payoff Estimation

Determining payoffs is the most difficult and inter-
esting part of payoff analysis because it is often difficult
to identify all payoffs and accurately quantify and
monetise them. IT investment programmes generally
result in defining new functionalities and new oppor-
tunities for which details are either not available or there
is fair degree of uncertainty, in such circumstances it is
advisable to attempt to work out cost of operations with
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all the functionalities assuming that the benefit of new IT
system are not available. Factors which will be
predominant in such a comparison are increase in man-
power resources, space, communication and travel
costs etc. It is also advisable to link the payoffs in quan-
tifiable terms to the programme'’s goals and needs iden-
tified in previous planning stages which are
improvements in effectiveness, efficiency, customer
satisfaction, image etc.

Determining payoffs is the most difficult
and interesting part of payoff analysis
because it is often difficult to identify all
payoffs and accurately quantify and
monetise them.

Evaluation of Alternatives

IT investment alternatives should be evaluated using
multiple decisions attributes that include both financial
and non-financial criteria.

Net Present Value (NPV) is the discounted value of
expected net payoffs, is the standard criteria for decid-
ing whether a programme can be justified on economic
principles. It is calculated by assigning values to payoffs
and costs, discounting future payoffs and costs using
an appropriate discount rate, and subtracting the sum
total of discounted costs from the sum total of dis-
counted payoffs.

Present value is based on the principles that

() Payoffs accruing in the future are worthless
than the same level of payoffs that accrue now.

(i) Costs that occur in the future are less burden-
some than the costs that occur now.

NPV = Present value of payoffs — present value
of costs.

If the NPV is negative, the project is not acceptable
on economic grounds.

Benefit Cost Ratio (BCR) or profitability ratio

BCR measures the economic desirability of an in-
vestment by dividing the present value of its payoffs
(cash inflows) by the present value of costs (outflows).
The alternative with the highest BCR is the most cost
effective because it returns the most payoffs per dollar
spent. Return on Investment (ROI), Payback period and
Internal Rate of Return (IRR) are the other methods.

Risk Management

Payoffs and cost estimates are typically uncertain.
The types of risks in an IT project include:

() schedule and cost risks
(i) technical obsolescence

(i) dependencies between a new project and other
projects or systems

(iv) monopoly creation for future procurements
(v) implementation procedures and rules and

(vi) inadequate funding

Risk management is an organised method of iden-
tifying and measuring risk and developing, selecting and
managing options of managing risks. It consists of the
following elements:

Risk Assessment: |dentification of all potential risk
areas these are parts of a project having an uncertainty
regarding future events that could have detrimental ef-
fect on meeting the programme goal. Risk assessment
continues throughout the life of the project as previous
uncertainties become known and new ones arise.

Risk Analysis: Characterises the likelihood of risk
occurrence and the severity of its impact. It resuits in a
watch list of potential areas of risk. Risk analysis also
continues throughout the life of the project.

Risk Treatment: After risk has been assessed and
analysed a determination is made on how to deal
with it; herein alternatives include: (i) risks transfer;
(i) avoidance and (iii) reduction.

Risk management is an organised
method of identifying and measuring
risk and developing, selecting and

managing options of managing risks.

Payoffs Analysis Model

The decision to undertake an IT investment or
project is based on the assumption that the business
improvements resulting from the system exceed the
costs of modifying business operations and maintain-
ing the current IT system (if it exists). Payoffs analysis
makes explicit the assumed business rationale that
justifies investments in [T/information systems. The
major elements of payoffs analysis are total business
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and system costs with/without the IT investment/new
system.

The decision to undertake an IT invest-
ment or project is based on the as-
sumption that the business improve-
ments resulting from the system exceed
the costs of modifying business opera-
tions and maintaining the current IT

system.

The determination of costs and tangible payoffs is
based on four basic cost elements:

(@) Business costs with the IT investment new sys-
tem (automated).

(b) Business costs without the IT investment/new
system with the current level of automation
(perhaps negligible automation).

(c) Non-recurring costs of the new system

(d) Cost to continue the current IT system (if there
is one).

Technology Issues

For achieving higher payoffs from IT investments, it
is necessary that investment be made in the
areas: (i) Re-engineering of work functions; (i) Net-
working and (i) Document imaging solutions.

Re-engineering of Work Functions

Existing business processes can be re-engineered
based on the following five principles of Business
Process Innovation (BPI):

(i) Al routine tasks to the extent feasible will be
fully automated.

(i) Data capture as much as possible is done only
once.

(i) Some tasks done serially now, wherever
feasible will be done in parallel with other tasks.

(v) Outputs are centered around processes and
people are required to have control over
processes.

(v) Work flow is distinct from the task being per-
formed therefore it can be redesigned.

Methodology of Re-engineering

This has the aspects such as: (i) goals, objectives
and vision (i) scope of the study and (iii) priorities (iv)
identification of the processes having highest potential
for improvement (v) microlevel detailing at milestones
level and as per management priorities and perception
(vi) organisation of a multidisciplinary study team and
(vii) study of existing processes.

Innovation Analysis and Redesign

This is based on the study of the existing processes
and available technological options. It requires applica-
tion of following principles:

(@) Outcome driven: Organisation of around out
comes, not tasks i.e. have one person (or sec-
tion) responsible for all the steps in the process
(in case possible).

(b) Empowerment: Re-engineering of tasks so that
individual who need the results of the tasks or
processes can do it themselves.

(c) Modularity: Separating of tasks from the
management of the workflow.

(d) Parallelisation: Allowance for work to progress
in parallel wherever possible and in the loca-
tions that makes the most sense.

(e) Definition of performance and control measures
(f) Design optimisation

(9) Gap analysis: Identifies the gap areas as per the
desired level and existing current status.

(h) Plan and Schedule: Identification of the steps
and activities needed to be accomplished for
moving from the present status to the proposed
status.

It may not be out of place to mention here that
major productivity gains are possible if and only if IT
investment programme is backed up by re-engineering
of existing work functions. For a multi-location organisa-
tion cost of carrying out such a study may vary between
US $ 50,000 to 1.0 million based on the level of detailing
and complexities involved.

Networking

Networking is a key area wherein issues which
need focus are: LAN, technical aspects relating to In-
tranet such as Mail Server, Web Server, Data Security,
IP addresses, Networking on heterogeneous plat-
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forms, strategy on conversion of existing non-client
server based (applications to Client Server) based
systems. -

The needs and objectives of implementing networks
in organisations are:

() To share common files and data among dif-
ferent divisions, branches and sections in an or-
ganisation so as to reduce the paper movement
and to improve productivity.

(i) To provide a shift from existing communication
mechanism such as post and fax to E-mail.

(i) To create capabilities so that data is captured
from the point of origin and gets constantly up-
dated during its life cycle.

(iv) To provide required mechanism so that data is
organised in retrievable form to meet the needs
of efficient record management and the needs
of transparency in an organisation functioning.

(v) To provide Internet access for improving the
analytical capabilities in various functional
areas.

(vi) To create facilities so that (a) systems/networks
within the multilocation organisation can ac-
cess each other for avoiding duplication of in-
formation (b) systems/databases in different
divisions have inter-operationality and (c) for the
open systems/databases customers have equi-
table access.

(vii) To create facilities so that in a gradual manner
applications such as (a) documents manage-
ment systems (b) Internet white board and (c)
group-ware applications get implemented.

To create facilities so that it is feasible for or-
ganisations (having large public interface ap-
plications) to perform their public interface
functions in network mode in accordance with
the applicable National Cyber Laws.

(vili)

For establishing LAN component of Intranet, it is
necessary to have network compatible client nodes,
database server, RDBMS, structured cabling system,
etc. Cost variations are quite significant based on or-
ganisation needs. The cost per existing client node can
vary between 150 US $ to 2000 for a typical 100 node
Intranet.

Implementating Document Imaging Solutions

Organisation’s productivity is also dependent on an
efficient record management system, as this provides

the ability to retrieve information in the desired manner
with minimal efforts. The technology in the area of docu-
ment imaging solutions provides answers to the prob-
lem of record management. While devising an IT
investment plan for improving the organisation's effec-
tiveness, this area of technology need be considered, as
availability of hardware and reliable software systems
are no more an issue of concern. However, as all the
countries have not evolved and implemented Cyber
Laws, therefore, still for various business transactions,
paper record may be considered necessary. A judicious
application of document imaging can solve the problem
even for the countries who are in the process of evolv-
ing and implementing cyber laws. The technology
provides a mechanism to save substantial cost by stor-
ing paper records at cheaper offsite locations and im-
proving the productivity of the workers by providing
them on their desk electronic files either on-line or on
CDs.

Organisation’s productivity is also de-
pendent on an efficient record manage-
ment system, as this provides the ability
to retrieve information in the desired
manner with minimal efforts.

The IT programme must emphasise on creation of
scanning facility as an integral part of the modernisation
endeavour. For past records, it may be advisable to take
the option of sub-contracting the document imaging
work to an agency vendor. As imaging is essentially a
labour intensive exercise, therefore costing is likely to
be vary from country to country. In case of India, scan-
ning cost including OCR conversion is less than 0.1 US
$ per page.

Case Study

The concepts defined in the present paper are il-
lustrated by a case study on modemisation of the Of-
fices of Registrar of Companies and re-engineering of
their work functions in India. They are essentially con-
cerned with the incorporation of the companies/firms
and such offices are essential to the corporate sectors
functioning and may be known in different countries by
names such as a company house, registry of com-
panies etc. These offices are multi-locational offices and
are located at 20 geographical locations in the country.
The staff strength in these offices vary from 50 to 500
personnel.

The major functions of these offices relate to
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incorporation of companies, i.e., title clearance, incor-
poration/registration of new companies, overseeing the
functioning of already incorporated companies by seek-
ing periodic inflow of company records to these offices
such as balance sheets etc. Maintaining details on the
current status of companies such as address, details on
directors etc. In India there are 500,000 companies
registered with these offices and on an average 1.4 mil-
lion documents are filed annually by these companies.
The Indian corporate sector is growing at a com-
pounded growth rate of 16 per cent.

This case study illustrates in terms of the impact of
modernisation which has already been realised in
Phase-l. The Phase-ll is a futuristic phase and has al-
ready gone through the approval process where Quan-
tification of Payoffs analysis has played the major role.
Both the phases are discussed below:

Phase- |

This phase of the project has been concerned
with computerising the receipt of documents, network-
ing these offices and implementing systems relating
to title clearance. As a result of the Phase-l im-
plementation, the processing time was reduced from
6 months to 2 to 3 days and the annual revenue of
the offices got enhanced from US $ 9 millions to 60
millions. Table 1 below gives the relationship between
investment in IT and the increase in revenue of these
offices:

Table 1: Relationship between Investment in IT and Revenue

Generated
Year Investment in Name Revenue
Computerisation Applications Generated
($ millions) Processed  at ROCs
(Nos) ($ millions)
Yearly Cumulative
91-92 Nil Nil 80859 8.75
92-93 0.44 0.44 84058 27.00
93-94 0.44 0.88 93700 28.00
94-95 0.19 1.07 132400 59.00
95-96 0.20 1.27 118000 59.50
Phase-ll

Herein the issues such as lack of adequate office
space, registering large pending documents (2 mil-
lions), growing pendency of 56 per cent every year, 5
year registration period, virtually non-exist public in-
spection facility, inefficient working procedures and
human resource constraints are dealt with.

Major components of this phase are re-engineering
of working procedures (public service function to be
counter based, pre-scrutiny of documents and accep-
tance of only completed documents), record room
management (storage of documents on CD-ROMs,
rearrangement of documents-yearwise, weeding out of
records), work procedure manual, work flow layout and
infrastructure development, human resource develop-
ment and training. Payoffs analysis details are sum-
marised in Tables 2 to 7.

Table 2: One-time Costs of New System

(Amount in US $ Millions)
ltems Ist Year lind Year llird Year Total
Hardware Nil 1.25 0.31 1.56
(Computer Systems)

Document Imaging 0.13 0.20 Nil 0.33
Hardware

Software (Purchase) Nil 0.24 0.06 0.30
Software 0.03 0.12 0.15 0.30
Development

Site Preparation 0.21 1.88 Nil 2.09
Furniture Nil 0.45 0.11 0.56
Document Imaging 0.09 207 2.16 4.32
(one time)

Communications Nil 0.32 0.33 0.65
Training and Travel Nil Nil 0.10 0.10
Project Management 0.04 064 0.30 0.s8
Total 0.50 T 3.52 11.19

Table 3: Annual Recurring Costs of New System

Items Ist Year lind Year liird Year  Total
Operation and 0.05 0.15 0.15 0.35
Software Maintenance

Communications Nil 0.09 0.09 0.18
Maintenance Nil Nil Nil Nil
{Hardware)

Supplies Nil 0.09 0.19 0.28
(Consumables)

Software Upgrades Nil Nil Nil Nil
(Purchase)

Training and Travel Nil Nil Nil Nil
Project Management Nil Q.01 0.02 0.03
Total 0.05 0.34 0.45 0.84
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Table 4: Associated Payoffs

Table 5: Payoffs of New System

More Effective Customer Service
(i) Availability of latest status of their applications at any tirne
(i) Availability of Name Search at Public Counter

(iii)  Availability of Co. Documents for inspection and certified
copies at the counter

(iv) Procedure/guidelines will also be available to public for
know how

Management Monitoring and Control

(i) The pendency can be spotted on individual tables and
remedial action can be taken such as increasing
terminals/tables for particular type of application (deploy-
ment of more manpower, computing resources etc.)

(i) Workload can be monitored and reassigned to new desk

(iiiy Statistical profiles and information on performance of
functioning of ROCs will be available online through
network.

Timeliness

(i) Disposal of application will be much quicker than in
existing system as in existing system of processing areas
such as defaulting, prosecution, defunct companies,
weeding out of records,

(i) Investigation and Inspection are rarely given the level of
priority these activities deserve as most of the time is
spent on New Registration, Document Registration and

(Amount in US $ Millions)

ltems Ist Year lind Year llird Year

Total

Savings on Reduction in
visits of the members of
public by 40% Il yr. 60%
lyr. @ $ 3 per visit (1
million visits per year)

Enhancement of

revenue collection due
to inspection of
documents and
increased filing fee @
20% Il yr and 30% Il yr
of total revenue
collection (annually US $
62.5 millions)

Savings due to filing of
documents on magnetic
media @ 0.5 per page
(1.4 millions
documents/4.5 millions
pages per year)

Nil

Nil

225

1.20

12.50

261

1.80

18.75

3.02

3.00

31.25

7.88

Total Payoffs

225

16.31

23.57

42.13

Table 6: Cost of Operation without New IT System

(Amount in US $ Millions)

ltemns

Ist Year

lind Year llird Year Total

Register of Charges. Cost °.' IT System already
operational
(i) ROCs will be able to perform most of the functions Operation and Software 0.10 0.1 0.12 0.33
without neglecting any other activity Maintenance
Quality of Work Communications 0.05 0.05 0.05 0.15
(i) With scanned documents and database the quality of Mieiasanos. st 000 009 i 0.8
search will improve enormously Supplies (Consumables) 0.05 0.06 0.08 0.19
(i) More accuracy and efficiency will be achieved in S:uﬂware Upgrades 0.01 0.01 0.01 0.03
re-engineered system (Purchase)
Training and Travel 0.01 0.01 0.01 0.03
(iiiy Paper work will get reduced
Project Management 0.01 0.02 0.02 0.05
(iv) Movement of paper from desk to desk will reduce Total 0.29 0.35 0.40 1.04
drastically ;
Cost of Additional 0.6 5.00 6.00 11.60
Identification and Action against Defaulting Companies Manpower (@ $ 6,000 per (100 (835 (1000
man-year) To clear the man- man- man-
(i) ROCs will be able to identify defaulting companies and backlog within 3 years years) years) years)
prosecution can be launched against such companies and to handle additional
with diversion of manpower from scrutiny cells. workload getting added
every year.
(i) With close monitoring from ROCs of the functioning of 55
Cos., Investor grievances/complaints will reduce Cost of Additional Space 17 213 258 6.49
required to place pending
Quality of Public Search documents - $ 1.71 million
(for 72,000 sq. ft) and cost
With the availability of scanned documents and Company of space required to place
database online at the counter, the quality of service will additional documents being
certainly facilitate public to a great extent and their confidence submitted every year - 0.42
in ROCs will increase. million (for 18,000 sq. ft.)
Total 2.60 748 895 19.13
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Table 7: Payoff Cost Analysis

(Amount in US $ Millions)
ltems Ist Year lind Year llird Year Total
IT investment in New 0.55 7.48 397 12.00
System
Operational cost without 2.60 7.50 8.90 19.00
new [T system
Operational Cost with 0.05 0.30 0.45 0.80
new IT system
Savings in operational 2.55 7.20 8.45 18.20
Cost (B-C)

Payoffs of New IT System 225 16.31 2357 4243
Total Payoffs (D+E) 480 2350 3200  60.30
Present Value Factor 0.93 0.87 0.82 -
(based on 7% discount
factor)
Present value of cost of 0.51 6.53 3.24 10.29
new [T system
Present Value of Total 4.49 20.52 26.12 51.13
Payoff
Net Present Value (I-H) 3.98 13.99 22.88 40.84
Benefit-Cost Ratio (I/H) - 3.14 8.06 497
Conclusions

(a) Payoffs analysis is essential to obtain top

(b)

(©)

(d)

(e)

()

(9)

management commitment on IT investment
programme.

Pay analysis focus need be on cash flow due to
IT investment programme.

Choice of cost estimating technique is depend-
ent on availability of cost data within the or-
ganisation

Qualitative analysis technique are (i) Net
present value (ii) Benefit cost ratio (jii) Return on
investment (iv) Payback period and internal rate
of return

Risk management is an integral part of payoffs
analysis of IT investment due to higher degree
of uncertainties involved in these programmes

Business process re-engineering, Networking
and Document imaging solutions are the com-
ponents for IT programme which provide return
on investment

Case study on modernisation of the offices of
Registrar of Companies in India is an illustrative
example of payoff analysis and brings into
focus the importance of payoffs analysis in IT
investment programme in particular during the
approval phase of the project.

O
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Focus

Re-Examination of Information System
Methodology Contributions in Practice

Nimal Jayaratna & Jean-Michel Larrasquet

Information Technology (IT) is seen by many as a major
initiator of high productivity. Its introduction to organisa-
tions has given rise to a number of methodologies.
Some are IT driven methodologies that promote or-
ganisational change to maximise productivity through
the introduction of IT. Others are focussed on support-
ing people and their purposeful activities as a way of
improving productivity. However, methodology contribu-
tion to organisational change is over-emphasised by
the advocates and proponents of methodologies. This
paper examines some of the ‘myths’ and ‘realities’ of
methodologies.

Nimal Jayaratna is Professor & Head of the Information Sciences
Division, School of Computing & Management Sciences, Sheffield
Hallam University, Sheffield S1 1WB, UK and Jean-Michel Larrasquet
is a Professor of Management at the IUT-Bayonne University, 3 Ave
Jean Darrigrand, 64100 Bayonne, France.

Introduction

During its short period of existence, IT has made
considerable impact on organisational life. However,
methodologies for maximising IT based solutions have
lagged behind the actual development of the technoiogy.
Some continue to introduce IT driven change charac-
teristics in organisations (De Marco, 1978; Gane and
Sarson, 1979; Jackson, 1983; Yourdon, 1989; Rumbaugh
et al, 1991; Jacobson et al, 1994; and Coad, 1995). In
contrast, others have developed methodologies that
focus on people with IT playing a supportive role (Mum-
ford, 1983; Mumford, 1991; Checkland, 1997, Checkland
and Scholes, 1997; Checkland and Holwell, 1998).

The growth in methodologies has given rise to
many research issues e.g., methodology evaluation,
models, philosophy, selection etc.

A methodology is simply an explicit way of structur-
ing one's thinking and actions. Methodologies contain
models to help with this structuring and reflect particular
perspectives of ‘reality’ based on a set of philosophical
paradigms. A methodology should tell ‘what’ steps to
take, in ‘what’ order and ‘how' to perform those steps
(methods, techniques) but more importantly ‘why those
steps should be taken in that order using those techni-
ques.’ (Jayaratna, 1994). In this sense, the most impor-
tant role of a methodology is the intellectual questions it
raises for structuring the methodology user's thinking
process.

A methodology is simply an explicit way
of structuring one’s thinking and ac-
tions. Methodologies contain models to
help with this structuring and reflect
particular perspectives of ‘reality’ based
on a set of philosophical paradigms.

Productivity ® Vol. 39, No. 4, January-March, 1999

549




If a methodology Is to assist problem solving then it
must contain three distinctive phases, namely:

() Problem formulation (critical thinking)
(i) Solution design (creative thinking) and
(i) Design implementation (practical thinking).

Problem solving by its very nature implies that the
structuring of thinking leads to the achievement of a goal
i.e. a problem to be identified and solved. If we are to
learn about the success of problem solving then we need
to evaluate our activities before, during and after inter-
venticn, and focus our evaluation on three significant
elements namely the ‘problem situation’, the problem
solving process and the problem solver(s). These form
three of the elements of the NIMSAD framework (Jayar-
atna, 1994). Using this framework one can examine the
role of methodology contribution—Fig. 1.

'Problem Solver' ‘Problem Situation’

Evaluation

Problem Solving Process

Fig.1. NIMSAD Framework.

Methodology and Problem Understanding

Problem solver(s) need either to have knowledge
and understanding of organisations or industry sectors
in which they operate (production, local authority,
petroleum engineering) or to have general conceptual
modelling abilities for gaining understanding of un-
familiar situations. In recognition of this importance,
some consultancy organisations recruit and train their
partners to specialise in a particular functional domain
e.g. Finance and Marketing. In other organisations, the
information systems specialists may operate in client
departments in order to gain a deep understanding of
the operations and the information needs of their users
e.g., BAT industries. Both measures help the problem
solver(s) to absorb environmental and operational con-

text information and develop models through their ex-
periences in the application environment. However, this
is not a viable solution for many organisations because
of the one-off development efforts of the particular ap-
plications. For example you do not continue to develop
order processing, billing etc. The alternative is for
methodology users to develop general modelling skills
in order to help conceptualise any problem situation.
Most methodologies provide limited techniques but not
explicit models for structuring the understanding of
situation complexity.

Problem solver(s) need either to have
knowledge and understanding of or-
ganisations or industry sectors in which
they operate or to have general con-
ceptual modelling abilities for gaining
understanding of unfamiliar situations.

If we examine structured methodologies in general
(Yourdon, 1989; Gane and Sarson 1979; De Marco,
1978), one finds that they do not provide any ex-
plicit models for understanding the complexity of the
‘problem situation’. They provide techniques for the
recording of formally recognisable and explicit data
flows, stores and processing activities as illustrated in

Fig. 2.

Customer A/C

Customer order Valid order
Validate

order

Fig. 2

There Is a serious problem with this. As we found in
an ‘action research’ case study, the problem solver
failed to recognise most of the informal (yet essential)
information flows (Jayaratna, 1986). Problems arise be-
cause these techniques do not focus on the develop-
ment of its users’ conceptual reasoning processes. This
is also the case when one examines the promotion of
new concepts such as ‘object’ oriented modelling and
knowledge management. Objects are defined as ‘things’
that exist in the world or that it is the natural way
humans think!, and knowledge management is defined
by who uses knowledge (professionals) or that it ad-
dresses the generation, representation, storage, trans-
fer, transformation, application, embedding and
protecting of organisational knowledge (Hedlund, 1994).
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Knowledge is considered as that which flows! However,
‘Soft’ Systems Methodology (SSM) (Checkland, 1997;
Checkland-and Scholes, 1997) provides ‘systemic’ but
evidence suggests that many use the methodology in
ontological mode i.e. for describing the ‘system’, trans-
forming ‘the system’ (Patching, 1987). SSM's models do
not extend to the political or interpersonal dimension
even though they have been recognised as important
for management.

Methodologies in general do not pro-
vide sufficiently complex models to
help capture phenomena of the ‘prob-
lem situations’ particularly information
of a qualitative nature.

Methodologies in general do not provide sufficiently
complex models to help capture phenomena of the
‘problem situations’ particularly information of a qualita-
tive nature. For instance Larrasquet et al (1993) discuss
many of the problems associated with extracting infor-
mation for building multimedia objects.

One of the prime reasons for using a methodology
is to learn 'how’ to perform the steps. But many fail to
show how to perform all the steps they advocate. For
example if we examine structured methodologies, we
find that they do not provide any techniques for con-
ducting investigations. In fact these methodologies ig-
nore the transformation issues of this important step.
What information to extract based on what models?
Who should be seen and why? What type of questions
to ask and how the relationships should be managed?
Instead they rely on the problem solver(s) to devise their
own ways of structuring this step prompted by techni-
ques of data presentation. In computer based
methodologies as typified in De Marco (1981), there is a
considerable reliance on the user's tacit knowledge of
the context for developing models of the situations.
However, if techniques are not provided by methodolo-
gies for performing the steps then it can offer little help

SSM provides ‘systemic’ maodels for
conceptualising the design activities.
For example, the methodology makes
its users explicitly consider the Wel-
tanschauungen of participants and the
roles of problem solving Vs problem
context systems.

to its users. Even experienced users need alternative
ways of examining their work situations in order to un-
derstand or abstract previously unrecognised features
of the situations.

SSM on the other hand provides ‘systemic’ models
for conceptualising the design activities. For example,
the methodology makes its users explicitly consider the
Weltanschauungen of participants and the roles of
problem solving Vs problem context systems. But it
does not give help in the construction of ‘rich pictures’
or how to manage the critical relationships between
problem solver(s) and their clients.

If methodologies fail to provide ways (how) of per-
forming some of the steps they advocate and rely on
the methodology user’'s models and skills, then they
cannot claim to structure their user’s thinking.

Methodology and Implementation

If we examine methodologies, we note that many do
not provide means of structuring the implementation.
Given that this is one cf the most critical steps for the
transformation of any ‘problem situation’ to desired
situations, it is surprising that they do not offer any
guidance for structuring this phase. Therefore it is dif-
ficult to see how methodologies can claim success for
‘problem situation’ transtormation. They can claim suc-
cess only to the extent they help to structure the
methodology user's perception of the ‘problem
situation’. If we examine the NIMSAD framework, we
note that methodologies do not transform the ‘problem
situation’ but only assist in the conceptualisation of the
‘problem situation’ by the ‘mental constructs’ of their
users. (For this reason, D'Arcy and Jayaratna (1985)
defined the domain of investigation as a ‘situation of
concern’ alerting the problem solver(s) to the artificial
boundary composition they generate in problem situa-
tions. For example people may eliminate application
areas for investigation based on time, cost, social and
political considerations which can have a serious impact
on the ‘systems’ they subsequently build. Instead of the
transformation of the current situation to a desired situa-
tion what they help to transform are perceptions of cur-
rent to desired states. Therefore methodologies can
claim success only to the extent they help to structure
the users’ thinking processes and to the extent of the
support they give in the conceptualisation of the
transformation from one state to another. The actual
transformation depends on the situational charac-
teristics, the client, and the commitment of those in the
situation, the ‘mental constructs’ of the problem sol-
ver(s) and their dynamic interactions in the ‘problem
situation’. Many of the successful examples quoted in
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Methodologies can claim success only
to the extent they heip to structure the
users’ thinking processes and to the ex-
tent of the support they give in the con-
ceptualisation of the transformation
from one state to another.

support of methodologies are oversimplifications of
situations or familiar and artificial examples.

Methodology as a way of Problem Solving

Most methodologies accept client formulated
problems as given i.e. accept ‘what’ problems are to be
solved. There are good pragmatic reasons for accepting
clients’ expressed concerns or problems as legitimate
areas for solving. However, if clients define problems or
give specifications then it raises two issues.

First the client has performed the problem formula-
tion phase of the problem solving process outlined
above. If, in addition, the methodology also fails to offer
ways of implementing the designs, then the only phase
it seems to offer the methodology user the solution
design phase. That alone is not a sufficient basis for a
methodology to claim problem solving status.

Secondly, if the methodology accepts client given
problems for solving or the client's requirements for
design without understanding the relevance of the re-
quirements to the ‘problem situation’, then there is no
way of knowing how the solutions that are developed at
considerable expense are going to resolve the problem
situation. For example clients’ needs may not be the
same as those that need to be performed to solve
problems in the situation. The problems that are
resolved may be those that clients formulate for satisfy-
ing their own personal needs! What this means is that
the rationale for the transition from a perceived current
state to a perceived desired state will not be well under-
stood. The problem formulation is the area of systemic
analysis. In Jayaratna (1991, 1994), the reader’s atten-
tion was drawn to the missing dimension of systemic
analysis in the systems development processes. See
also the case study reference that led to the develop-
ment of the NIMSAD framework (http://www.cee.hw.ac.
uk/~nimal/case.html).

If one examines structured methodologies in
general, it is noted that they use the client requirements
as the basis for the transition. Some recognise the
process of deriving a specification as a political process

(De Marco, 1978) but do not offer any way of perform-
ing it, while others (Jacobson et al, 1994; Rumbough et
al, 1991) try to engage the users of their methodologies
on design and design related information search ac-
tivities. SSM on the other hand is very much directed to
the problem formulation phase. It performs problem
solving by constructing potentially relevant solutions i.e.
‘Root’ definitions with their conceptual models and
using them as the basis for generating a debate.

Methodologies must offer ways of performing all
three phases i.e. problem formulation, solution design
and design implementation if they are to qualify as prob-
lem solving methodologies. This is the reason why an
evaluation phase was included in the framework to be
conducted on the three phases at three time intervals.

Methodology and Controlling Costs and Projects

Systems development projects usually involve con-
siderable investments. These investments take place at
two levels. First, the project may involve considerable
investment in new hardware, scoftware and staff. While
the costs are incurred during the development cycle,
the returns may be realised only within the systems life
cycle. Secondly, costs will be incurred on the develop-
ment process itself. These may take the form of consult-
ancy fees, costs of systems analysts, designers, and
software engineers, project managers and other over-
heads. Usually, management anticipates the need for
investments and therefore may require explicitly con-
sidered plans of investments and benefits in order to
decide on the project. A methodology with ciearly
defined steps would certainly help its users to estimate
expenditure and would help management to have con-
fidence in the developers. Essentially, a clearly defined
methodology may help to reduce risks in investments.

Systems development projects not only involve ex-
penditure but also involve management of those who
are involved in the development process. If a systems
development project is to be completed on time and
within budget, then the project has to be managed on a
dynamic basis. A project has to deliver interim results
that can be used as a way of ensuring that the project
reaches its goals. These outcomes, mostly in the form
of documentation (evidence), are known in the field as
deliverables. Project leaders find it easier to manage the
projects when they can define clear deliverables (what
they can expect at what time points) and a methodology
by its very nature provides a series of steps helping to
produce clearly identifiable outputs. A project manage-
ment methodology (PRINCE) is different to a systems
development methodology such as SSADM (Cutts,
1987).
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Systems development projects that involve con-
siderable time and interactions of a complex range of
elements, can create huge uncertainly. The adoption
and the use of a methodology which helps to struc-
ture one's actions can also help to reduce uncertainty
whether or not the same planned set of actions are
consequently carried out in practice. If uncertainty is
to be reduced, then the rationale and not simply the
methodology steps, structure or techniques has to be
understood with respect to their relevance to the
‘problem situation’. In other cases, a methodology
that uses familiar knowledge and skills sets (e.g. data
modelling, programming language C+ +) may help to
reduce uncertainty whether or not its use is relevant
for the situation.

The adoption and the use of a

mothodology which helps to structure
one’s actions can also help to reduce
uncertainty whether or not the same
planned set of actions are consequently
carried out in practice.

In any organised set of activities, a group of people
coming together can generate a variety of behaviour.
According to the Law of Requisite Variety (Ashby, 1956),
the variety in a control system must be able to manage
the variety displayed in the systems under control. If
there is an imbalance, then either the variety in the con-
trol system has to be amplified or the variety in the
system under control has to be attenuated (Beer, 1988).
Methodologies, like agendas at a meeting or proce-
dures in an office or techniques in software engineering,
are variety-reducing mechanisms. Strong adherence to
a methodology (its guidelines, procedures, techniques,
standards) enable management to control and focus the
behaviour and the efforts of development teams thereby
reducing the diversity of their behaviour. This is a very
effective strategy if the strict adherence to methodology
steps can help to identify and solve the ‘right’ problems.
In other instances they may help to develop efficient
and well managed but irrelevant solutions (Fitzgerald,
1996). It is not simply the methodology steps but the
way they are used by project leaders and teams that
determine the level of control that can be exercised.

Methodology and Exercising Power

Organisations can be conceived as an interactive
set of political systems, which are continuously vying for
power and control of others. One of the main in-
gredients for exercising power comes from the owner-

ship, size and control of resources, the position in an
organisational authority structure and the ability to take
decisions. Methodologies can be the way to distribute
or re- distribute resources thus can be effectively used
by systems developers who may wish to maximise their
power (Fitzgerald, 1996). Even where resources are not
used in this way, the use of a methodology may help to
bring about changes to others' tasks, remuneration,
relationship networks, job satisfaction and career
development thus bringing about power distribution. For
this reason, methodologies such as ETHICS (Mumford,
1996), SSM (Checkland and Scholes, 1997) and most ¢
Scandinavian methodologies encourage wider parﬁ
ticipation of users in the design process.

Organisations can be conceived as an
interactive set of political systems,

which are continuously vying for power
and control of others.

Methodology and Providing Security

A methodology with a clearly defined explicit series
of steps can provide safety for systems professionals
who operate within bureaucratic or authoritarian en-
vironments. The fear of risks or failures and associated
penalties —for instance, the loss of jobs, reallocation of
jobs —may well force people to follow the steps of the
methodology without deviation even though they may
recognise the futility of the exercise. Fitzgerald (1996)
calls these the ‘comfort factors'. In large projects it is
easy for teams and individuals to operate in this way as
methodology steps can clearly disconnect their tasks
from those of other groups.

Methodology and Instrument of Learning

There is an increasing recognition among a large
number of systems developers that ‘problem
situations’ are far more complex for individuals to
manage. Despite their expertise which tends to be in
selected sets of change domains (e.g. technical, tasks
procedures) they are aware of interventions using
methodologies can only achieve limited holistic suc-
cesses and that they can only gain a better under-
standing of situations. The epistemological role of
using a methodology can be a way of knowledge
development and dispersion (Baskerville et al, 1992;
Stage, 1991). This is the philosophy that underpins
SSM (Checkland, 1981; Checkland and Scholes,
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methodologies offer ways of evaluating the learning
component (Jayaratna, 1994).

NIMSAD Framework

Given that methodology theory and practice differ
so much, the effective transformation of situations
depends on the clear and unrestricted thinking proces-
ses of the problem solvers. In order to consider the
effectiveness of a methodology for a particular situation,
problem solver(s) need to ask questions about the
‘problem situation’, the methodology and about them-
selves. Some of the typical questions are raised below.

Problem Situation

e Why transform the situation?

e Who do | take to be legitimate stakeholders and
what are the implications of leaving out others?

e What problems am | trying to solve in this situa-
tion?

e What are the essential features and critical
aspects of the situation?

e What aspects of the situation are to be trans-
formed and why?

e What are the benefits or penalties of transforma-
tion for those in the situation?

e How are failures or successes going to be
measured, and what implications?

Methodology

e Which methodology is the most appropriate for
identifying ‘what' and ‘why’ (problem formula-
tion) and ‘how' and by ‘whom’ to transform
(solution design)?

e What philosophical paradigms are advocated or
promoted by the methodology as being
relevant to the situation?

e What domain of the ‘problem situation’ will be
covered by the methodology?

e What assumptions are being made by the
methodology about the situation? Are they
relevant and useful?

e What structure and steps are offered by the
methodology?

e What additional methodological steps need to
be developed or substituted by those who are
planning to use it? And how are these going to

be performed?

e What knowledge and skills are demanded by
the methodology?

¢ What rationale is offered for the steps and the
structure of the methodology?

Methodology User

¢ Why am | intervening in this situation?
e Why transform the situation?

¢ What benefits am | seeking for myself from this
intervention?

e What are the benefits or penalties for me from
this intervention?

e What criteria do | consider in selecting a
methodology for this situation?

e What skills must or should | have in order to be
an effective user of the methodology?

Conclusions

Transformation using methodologies cannot be
proved in practice, only their support for structuring the
problem solver(s)’ thinking or/fand action can be
demonstrated as relevant and useful. The comprehen-
sion of ‘problem situations’, their transformation to new
situations and the management of successful change
depends mostly on the dynamic interactions between
the problem solver(s), those in the ‘problem situation’
and other situational dependent conditions.
Methodologies can claim success only to the extent
they alert or influence the thinking and action processes
of the problem solvers.

Also methodology driven transformation can be
measured only in an epistemological sense of the
therm. Problem solver(s) still have to construct consid-
erable and comprehensive levels and number of
methodological steps beyond those that are offered by
current established methodologies if they are to
manage ‘problem situation’ interactions. The transfor-
mation depends not only on the methodology assis-
tance but more so on how well the problem solver(s)
manage their situations with explicit or implicit struc-
turing of their thinking and action processes.

While methodologies may be represented as being
concerned with the transformation of situations what
they being about is a transformation of thinking about
the situation. In this context, methodologies do not act
as tools. They are brain structuring mechanisms.
Methodologies must define the domain of their con-
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cerns, the steps, and the rationale for the steps, their
structural connection and ‘how’ the steps are to be per-
formed if they are to be of assistance to the methodol-
ogy user. Without this level of support, the use of a
methodology structure and steps are potentially dan-
gerous to their users and particularly for those living in
the ‘problem situation’.
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Information Infrastructure & Electronic
Commerce: Indian Perspective

A.L. Moorthy & S.S. Murthy

The present paper surveys the overall Information Tech-
nology (IT) scenario in India in relation to the current
telecom policies and developmental activities
projected by the government agencies like DoT, DoE
and VSNL. Realizing the essential role of IT in
electronic commerce in the forthcoming 21st century,
the authors have provided several purposeful policy
measures. They have also indicated the dismal growth
of IT services in the country in relation to the growth in
several South Asian Countries, including Japan. The im-
portance of implementing IT Action Plan without delays
is stressed all through. In particular, the value of INTER-
NET facility for E-Commerce is emphasized.

A.L. Moorthy and S.S. Murthy are at the Defence Scientific Informa-
tion and Documentation Centre (DESIDOC), Defence R&D Organisa-
tion, Metcalfe House, Delhi-110 054.

Introduction

Information technology (IT) industry and its com-
ponents including IT-based services have become major
contributors to the economy of the developed countries.
According to the International Data Centre (IDC), the
value of worldwide IT market in 1996 was US$ 630 billion
which is expected to reach 937 billion by the year 2000.
The various developments in the IT field have ushered in
the 'Information Society'. The information society is char-
acterised by information as the key resource with infor-
mation (knowledge) workers as main type of employment,
research institutions as its base, and computers,
electronics and telecommunications as basic technology
components. Internet has been the most significant
development of the information society, the effect of which
is being felt in every walk of human life. And commerce
is no exception to this phenomenon. Electronic funds
transfer (EFT), electronic payments and Electronic data
interchange (EDI) are some of the business activities
carried out using Internet (and World Wide Web) for quite
some time. The major factors, which made Internet a
popular medium over conventional print medium for con-
ducting business, include:

e Enhanced geographical reach

e Unrestricted domains

¢ Universal applicability to all products, services,
vendors, customers in all the subject areas

e Relatively less expensive, provides unlimited
space involving low premium

e Easy updation and cheap maintenance

e Non-discriminatory accessibility to all cus-

tomers ‘absolutely free’

e Instant selling of non-material goods (like
software)

The advances in telecommunications and com-
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puters made it possible to make the home, or even a
bed room as ‘virtual office’ to carry out the tasks as-
signed to an individual or even supervise the work of
team members. Despite drawbacks like visibllity, isola-
tion, out of touch with latest developments unless one is
in constant touch, it Is increasingly becoming popular in
the developed countries. This has given rise to the
Small-Office-Home-Office concept. In the US, nearly 43
per cent houses possess some form of home office (see
Craumer & Marshall, 1997; Hawkins, 1997) and the
home-based work force Is expected to increase at an
annual rate of about 20 per cent.

Coupled with the above mentioned benefits, the
business companies realised that the competitive
edge/advantage of traditional commerce is fast becom-
ing limited and started looking for newer avenues to
enhance profitability. They found that Internet provides
seamless access to customers, partners, suppliers, and
distributors in a networked environment. Thus, Internet
has become a medium to achieve corporate competi-
tiveness and profitability.

Internet is holding enormous volumes of information
in each and every field of human knowledge. It also
holds guides to techno-commercial information cover-
ing sources of business information (for example, see
Sinha and Tulasi, 1998, p. 6). Although Internet contains
only a fraction of one per cent of the world's public
domain of avallable data, it is tripling in size each year
and in six or so years it will be growing a thousand fold.
According to a speculation, in five years from now, 80
per cent of publicly available data will be available on
the Net (quoted in Cronin and Mckim, 1996, p. 164). The
Web sites maintained by manufacturers, vendors, finan-
clal institutions participating in E-commerce and or-
ganisations supporting it like Commerce Net, Netscape,
Microsoft, etc. will be more useful for those who would
like to enter into the world of E-biz (see Appendix for a
short list of important players in some of these areas).
E-mail distribution lists, manufacturer's and product
directories, list-servers, etc. are also available for
product marketing.

Iinternet contains only a fraction of one
per cent of the world’s public domain of
available data, it is tripling in size each
year and in six or so years it will be
growing a thousand fold.

Electronic Commerce

Variously known as E-commerce, E-biz, cyber com-

merce, online commerce, Net commerce, etc,
electronic commerce is the latest phenomenon of Inter-
net. E-commerce is re-defining the way business is con-
ducted by individuals, institutions and industries. It has
provided new avenues for marketing, nove! ways for ad-
vertising, large customer base for vendors and
manufacturers, increased visibility for products, and a
variety of alternatives for customers.

E-commerce is profoundly influencing the structure
of business dealings and supply chains. It is growing at
a rate of more than 30 per cent and facilitating business-
to-business and business-to-customer/consumer trans-
actions manifold. This is mainly because Web-based
transactions offer low service costs. For example, send-
ing a 40 page document from New York to Tokyo costs
an average of US$ 26 if sent through courier services,
about US$ 30 if sent by fax and a mere 10 cents if sent
via Internet (Chasia, 1998, p. 43). Internet facilitates use
of a host of electronic payment systems resulting in
cheaper operational costs; it costs about 5 cents per
transaction for digital currency as against 45 cents per
transaction for credit card payments, 75 cents for check
payments and US$ 1 per transaction for paper currency
payments (ter Maat, 1997, p. 69). Internet offers online
bank transactions costing five paise per transaction as
against Rs. 1.50 through a teller (Balasubramanian,
1998, p. 49). Internet follows true socialism—it has no
preference or favouritism on any product or firm; it
provides the same facilities, opportunities and avenues
to all. Thus, right from advertising and automobiles to
software and value-added services, all thrive over cyber
space. See, for example, the usage of Internet of some
of the companies:

e Boise Cascade Office Products, the first office
supplier to put its catalogue on the Web to
reduce the costs and increase the speed of
order processing while improving order con-
venience for customers not only recouped its
investment in this technology, but also saved
US$ 1 million in just one year.

e The AIM Management Group, a mutual fund
company, has developed an extranet to provide
its customers with up-to-the-minute information,
twenty-four hours a day accessible from
anywhere. It is able to satisfy all customers and
brokers with brochures, literature and financial
information all the times.

¢ Knight-Ridder New Media, electronic publisher,
has developed a Web-based application for
making financial operations more efficient, and
attracting new subscribers and advertising
revenue through innovative online publishing for
all the company’s newspapers.
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e The Hongkong Telecom, the largest Internet
Service Provider in Hong Kong with an annual
sales of US$ 32 billion (in 1997), developed and
deployed an online application on Internet to
deliver higher levels of cost-effective service,
twenty four hours a day, seven days a week.

e The Internet Commerce of Cisco Systems in
1996 was US$ 100 million, which rose to US$
3.2 billion in 1997.

e The Web site of Amazon.com was visited by
15,10,000 during the fourth quarter of 1997 and
22,60,000 in the first quarter of 1998. The sales
during these periods was US$ 66 and 87.4 mil-
lions respectively.

e The daily sales of Dell Computers on Internet in
January 1997 was less than US$ 1 million which
rose to about US$ 6 million daily during Decem-
ber 1997 holiday period.

e Auto-by-Tel, a Web-based automotive market
place, had auto sales worth US$ 1.8 billion
(3,45,000 purchase requests) during 1996. By
1997, it rose to about US$ 6 billion (12,00,000
purchase requests).

e Chrysler Corporation reportedly saved more
than US$ 1 billion in cost of materials in 1997
merely by linking its suppliers through a Web-
based network and by the year 2000, the annual
average savings estimated will amount to US$ 2
billion.

Although there is a difference of opinion as to the
revenues generated by E-commerce, it is steadily
growing. IDC estimated that transactions worth US$ 10
billion were executed over Internet in 1997 (equal to a
mere 0.05 per cent of the global commerce). It es-
timated the value of E-commerce for 1998, 2000, 2001,
and 2010 to be US$ 45.8, 150, 220 and 1000 billion,
respectively (Brand Equity, 1996, p. 4).

The main characteristics of E-commerce is the
anonymity it provides to the customers and vendors as
well as to the transactions, which take between them.
Other problems include privacy, and integrity of mes-
sages sent, authenticity and non-repudiation of transac-
tions taking place on the Net. This has given rise to
initial  hick-ups including insecurity, fraud, money
laundering and impersonation (Lakshmana Moorthy and
Karisiddappa, 1998). This situation in turn led to the for-
mulation of security protocols like Secure Hypertext
Transfer Protocol (SHTTP), Secure Sockets Layer
Protocol (SSLP), Secure Electronic Payment Protocol
(SEPP), Secure Electronic Transaction Protocols
(SETP), and so on. As of today, both material goods

and non-material goods (like software) are available
over Internet through vendors. While the latter can be
procured instantly (by downioading from the site), in the
case of the former, the goods are sent separately by
post. Online ordering facilities are available for both the
transactions. In the case of instant purchases, the pay-
ments are to be made through either deposit accounts
or smart/credit cards or any of the electronic payment
systems. A host of electronic payment systems like First
Virtual Internet Payment System, E-cash, INVERIFY, Net-
Cash, Secure Internet Payment System, CyberCoin,
MilliCent, Payword, PayNow, NetBill etc are available to
choose from. These have been discussed in detail else-
where (Loshin and Murphy, 1998; and Opplinger, 1998).

The main characteristic of E-commerce
is the anonymity it provides to the cus-
tomers and vendors as well as to the
transactions, which take between them.
Other problems include privacy, and in-
tegrity of messages sent, authenticity
and non-repudiation of transactions
taking place on the Net.

In electronic market place, search costs are heavily
reduced, as all the information about an item/product is
available at one place. This reduces search time and
related costs and enables in locating suppliers matching
the needs of the buyers. However, this is not true in all
cases. As per study, the average prices of second hand
cars sold through AUCNET, an electronic market place
for used cars in Japan, were found much higher than
that of traditional non-electronic markets. But the higher
prices made many sellers list their cars on AUCNET,
which in turn attract more buyers as it offered better
choices (Lee, 1998, p. 73). It had also created risks of
buying inferior quality vehicles as transactions are made
without physical inspection.

Web Advertising

 Internet advertising (or Netvertising) is another
rapidly growing area of E-commerce. As Internet sup-
ports audio, video, animation and graphics, this area is
gaining more and more attention. As against print
media, here the consumer goes to the advertiser. The
Web advertising and marketing are generally skewed
towards educated, middle and high-income groups.
Many newspapers, newsletters, and ad agencies are ad-
vertising on the Net. The ad revenues for Web sites
during April-June 1998 was US$ 422.7 million which is
almost double when compared to the revenues for the
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same period in 1997. According to Active Media, Never-
tisements will be earning US$ 19 billion by the year 2001
(see Kaur, 1998, p. 75, for more details).

Internet advertising (or Netvertising) is
another rapidly growing area of E-com-
merce. As Internet supports audio,

video, animation and graphics, this area
is gaining more and more attention.

Impact of Internet

Although the benefits of Internet were felt a long
time ago, it is only recently that the country is realis-
ing its potential and taking necessary steps for
popularising usage of Internet among scientific and
R&D community. This is because of the policy of the
government which made providing Internet services a
vital monopoly of Videsh Sanchar Nigam Ltd. (VSNL).
Till late 1998, India had only four ISPs: NICNET,
ERNET, VSNL and SoftNet of Software Technology
Parks. Whereas, smaller countries like Japan, Hong
Kong and Korea have 1300, 90 and 15 ISPs, respec-
tively. The number of Internet hosts and subscribers
in the country is also very small.

Internet access in India is mostly urban oriented.
The communication networks like NICNET of the Na-
tional Informatics Centre (NIC) and ERNET of the
Department of Electronics (DOE) started providing In-
ternet access to the academic and R&D institutions and
made Internet popular among the research community.
NICNET is the first network in India to establish a Web
server to cater the needs of Internet users. It had a
target of establishing 30 Web servers by 1995. With its
nodes in each and every district headquarters in the
country, NICNET has been successful in taking Internet
to schools, colleges and polytechnics. Although VSNL
launched its Internet. For Masses' programme on 15
August 1995, at present the country has only about 1.2
lakh Internet subscribers which is growing by 10,000
every month. This is because of lack of sufficient Inter-
net nodes and a communication backbone network of
adequate bandwidth. VSNL and DoT together operate
30 nodes and another 24 are under various stages of
execution. Internet users from places other than those
having nodes have to use |-Net of DoT or dial-up and
are thus forced to bear extra charges. This situation led
some users approach courts for legal redressal (Akila,
1998, p. 48).

Despite these problems, the popularity of and ac-
cess to the Internet is on the increase. Many academic,

research and commercial institutions both from public
and private sectors, and many government agencies
have their home pages maintained on the Net. Many
more are planning to follow the suit. A number of com-
puter and business magazines and almost all leading
newspapers in the country are making their publications
available over Internet (see Lakshmana Moorthy and
Karisiddappa, 1998 for a detailed discussion). Some of -
these are even displaying advertisements.

The IT Action Plan recommended withdrawal of the
monopoly of VSNL and participation of private industry
in providing Internet services. Already Satyam Infoways,
a subsidiary of Satyam Online, became the first private
sector ISP from Novem er 1998; it is offering Internet
access from 12 cities spread over the country. With the
government’s acceptance of the Internet-friendly
measures suggested by the IT Task Force, Internet
usage in the country is expected to improve manifold.

India and E-Commerce

In tune with adopting other technologies, India
embraced E-commerce late. When the second-genera-
tion E-commerce is taking the developed countries by
storm, India is slowly but steadily catching up with it. It
is also bliss in disguise; for, the initial problems faced in
standardising various routines and protocols and the
security considerations have not been felt by the
country. As per the estimation of the Indian subsidiary of
IDC, the value of E-commerce in India was about US$
2.8 million in 1997 which is expected to reach US$ 160
million by the year 2001. Oracle Corporation plans to
generate Rs. 300 crore from India through E-commerce
solutions by the year 2000. NASSCOM (1997, p. 98)
estimates that by the year 2000, the Indian market for
EDI solutions and services would be generating
over Rs. 500 crore annually.

E-commerce is the new buzzword in the Indian
business industry. Observing the successful exploitation
of Internet for promoting business across cyber space,
many business firms in India are taking interest in E-
commerce. Sinha and Tulasi (1998) provide a number of
techno-commercial Web sites including those exclusive-
ly dealing with Indian scenario. Indian software industry
took the lead in establishing Web sites and home pages
for marketing Indian software products and value-added
services. Many computer magazines and almost all
leading newspapers in the country are available over the
Net. Publication groups like The Hindu, India Today, etc.
are publishing Internet editions of all their publications.
In Bangalore and Hyderabad, cinema tickets could be
booked over Internet; fresh vegetables are being traded
through the Net. MCDNET has been established by
Manipal Control Data Electronic Commerce Ltd., a Ban-
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galore-based company in collaboration with Control
Data Systems of USA to offer E-commerce solutions in
the country. Indian book publishers are also joining the
race. The Chemicals and Allied Products Export Promo-
tion Council (CAPEXIL) is launching a Web site which
will support home pages of its members to display their
company profiles and catalogues.

The computerto-computer business transaction
standard, EDI (a part of E-commerce), is gaining accep-
tance in India for both domestic and overseas transac-
tions. EDI, coupled with bar coding technology and
electronic funds transfer, is capable of drastically reduc-
ing processing time manifold besides financial savings.
It is most suitable in cargo handling systems where a
number of players, viz. banks, customers, customs,
cargo forwarders, transporters and importing and ex-
porting agents, are Involved. With the active support of
the EDI Council of Ministry of Commerce, Govt. of India,
for adopting EDI technology by all departments in
foreign trade, the scenario is fast changing. In India, the
current usage of EDI technology by all departments in
foreign trade, the scenario is fast changing. In India, the
current usage of EDI (among the various Internet ser-
vices) is only 4 per cent and is expected to grow
(NASSCOM, 1997, p. 111). VSNL is the first to start EDI
services in the country in 1993 which installed an EDI
system in Mumbai with access nodes at New Delhi, Cal-
cutta and Chennal. EDI is being promoted to be
adopted by all port trusts; Kochi Port Trust is the first to
implement it. Apart from port trusts, the important
players in EDI include BHEL, Electronic Research and
Development Centre (ERDC, Calcutta), CMC, Customs
and Director General of Foreign Trade (from public sec-
tor); and Tata-IBM, Satyam Infoway, WIPRO Infosys, etc.
(from private sector). The Federation of Indian Export
Organisations (FIEO) Is encouraging its members for
switching to E-commerce as many overseas companies
have started demanding that Indian exporters operate
through EDI; and already a few cases were encountered
where potential overseas clients declined to deal with
the companies which do not have EDI facilities. Satyam
Infoway (P) Ltd., Chennai is implementing a pilot project
for the Indian automobiles industry with an EDI applica-
tion, which is also aimed at speeding, up the transaction
cycle in the industry. Eleven major companies are in-
volved In it along with major automobile associations.

Internet banking has already been introduced in
India for the first time an year back by the ICICI Bank,
which in collaboration with Infosys Technologies,
developed a software Infinity—Internet Banking, a com-
plete online banking solution, wherein Internet can be
used as a banking channel for retail and corporate
consumers. With this, the ICICI Bank joined a select
group of banks in the Asia Pacific region (about 150)

which have banking sites on Internet (Cyber-update,
1998, p. 69).

Apart from these developments, the IT Action Plan
recently announced by the government (Gowvt. of India,
1998), has also identified, among others, information in-
frastructure and E-commerce as critical areas for nation-
al needs. The Plan envisages training citizens in the use
of E-commerce, tele-banking, tele-documents transfer,
tele-library leading to IT—led economic development.
Other salient points of the Plan related to E-commerce
include:

(a) Opening of Internet access points at all district
HQrs by 26 January 2000,

(b) Withdrawing the monopoly of VSNL for Internet
access and allowing public/govt agencies to be-
come ISPs,

(c) Providing Internet access through authorised
cable TV by ISPs without licensing fee,

(d) Meeting data commnication requirements for E-
commerce and EDI by Department of Telecom-
munications (DoT),

(e) Giving maximum flexibility in organising market-
ing of software packages through Internet, and

() Creating ‘Mega Web sites’ on Internet servers
located in India.

The IT Panel has also urged the Reserve Bank of
India to allow use of international credit cards for IT-re-
lated purchases (thus enhancing the E-commerce) and
also for accessing latest technology as soon as it is
available. At present, a few companies in the country
are offering Web advertising services. The DSF Internet
Services has exclusive advertising rights to two of the
most popular Indian sites —the All India Radio and Door-
darshan. The Web sites of India World, Khel, Khoj, Dhan
and News Asia of India World Network, launched in
August 1998 has generated Rs. 5 lakh till November
1998 (Kaur, 1998, p. 76). Rediff On The Net is expecting
hoping to sell Rs. 3-5 lakh worth of books, music titles
and hotel reservations per day within next six months
and Mumbai Mart is targetting Rs. 5-10 lakh per month
(Financial Express, 1998).

The IT Panel has also urged the

Reserve Bank of India to allow use of
international credit cards for IT-related
purchases and also for accessing latest
technology as soon as it is available.
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Information Infrastructure

The Government of India taking necessary steps to
introduce IT Act to amend cyber-related laws and put
forth legal amendments for facilitating effective trade on
the Net. If the country has to penetrate the cyber com-
merce and retain a respectable chunk of the global E-
business, it has to invest in advanced Internet
technologies. This only would allow growth of meaning-
ful Internet-based commerce. The following sections ex-
amine the status of the computer and communication
infrastructure currently available in the country for doing
business over Internet.

Growth of Computers

It can be said that indigenous computer industry
had its beginnings in 1973 when the Electronic Corpora-
tion of India Ltd. (ECIL) started manufacturing com-
puters in the country. The industry has grown at an
annual rate of about 10 per cent during late 1970s and
only in 1985 the production of computers had reached
Rs. 200 crore. Initially there has been a slow growth in
the computer base; the country had an installed base of
120 computers in 1970 which reached a lakh by the end
of Seventh Plan (1990). The economic liberalisation
policies of the Government during the early 1990s
boosted the growth of the computer industry in the
country. Further, the computer industry got a shot in the
arm from the new Computer Policy announced by DoE,
Gowt. of India in November 1994. During the past five
years, the computer hardware industry has grown at a
compound average growth rate (CAGR) of 15 per cent
and is expected to grow 46 per cent annually during the
Ninth Plan. Table 1 provides details of computer
hardware production and exports during 1988-97 (DoE,
1998, p. 70-71).

Table 1: Computer Hardware Production and Exports (Rs. in crores)

Year Production Export
1988 486 137.8
1989 700 243
1990 820 297.5
1991 830 177
1992 1205 260*
1893 1342 420*
1994 1775 600*
1995 2015 775*
1996 2500 932*
1997 2700 1250*

* Turnover during financial year.

In the recent years, the production of PCs has
registered a phenomenal growth. Table 2 shows the
details of PC production in the country during the last
four years (Dataquest, 1996-1998). The PCs segment of
the computer industry has grown by over 25 per cent
during 1997-98 (as compared to 1996-97). About
8,00,000 PCs were sold in the country out of which
6,20,493 were manufactured in the country. The PC/At
286s disappeared from the scene in 1995-96; 386s in
1996-97, and 486s may disappear in the current finan-
cial year, if figures are any indication. Pentiums reached
their zenith and may go into oblivion in a couple of
years as Pentium Pros and Plls are coming into the
scene.

Table 2: Production of PCs in the Country during the last 4 Years

PC type 1994-95 199596  1996-97 1997-98
286 6185 - - =
386 110859 37510 = =
486 116049 268091 167028 58570
Pentium 897 53076 277396 441100
Pentium Pro |l - - 1000 85277
Macs 6310 13000 6003 10000
Total 2,44,800 3,83,006 4,67,387 6,20,493
(Desktops)

Non-servers 3074 2990 - =
Workstations 3483 2548 3676 4582
Servers 17216 28851 66520 17650
Total 2,68,573 4,17,395 5,37,583 6,42,725

Penetration of PCs is an effective indicator of an
information society. However, the PC density (PCs per
100 population) in the country is too low to be happy.
This figure indicates the usage of PCs in various ac-
tivities such as business, marketing, information
retrieval, electronic messaging, E-mail, file transfer, etc.
and the extent of the diffusion of IT and of computer
culture in the society. As per the International Telecom-
munications Union (ITU) data during 1995 India had
only 0.1 computer per 100 people or 1 computer for
every 1000 population (ITU, 1995). The developed
countries have 10 PCs and above per 100 population
with USA and Switzerland leading the table with PC den-
sities of 29.7 and 28.8, respectively (see Table 3) (The
Observer, 1995). India ranks behind Hungary, Greece,
Chile, Malaysia, Thailand, Brazil, China, etc.

The PC density reached to 2 per 1000 now (1998)
and it has been proposed to improve this ten fold to
bring the figure to 2 per 100 by the year 2008 (Gowt. of
India, 1998, p. 1). The installed PC base of the country
at present at the current PC density works out to be 1.8
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million (for a population of 90 crore) which is expected
reach 10 million by the year 2000.

Communication Infrastructure

The communication network in India is the back-
bone for accessing and providing Internet services. The
telecommunication network in our country is the
monopoly of the government (DoT) till recently although
the economic liberalisation has given way to a limited
participation of the private sector in some areas. Plans
are afoot for the involvement of private sector in the
domestic long distance traffic by the year 1999 and in-
ternational traffic by 2002. However, the quality of
telecommunication services is poor and unreliable.
Starting from 1991, private sector is involved in areas
like telecom equipment manufacturing, value-added ser-
vices, private networks in industrial areas, radio paging
services, cellular services, etc. The announcement New
Telecom Policy in May 1994 gave momentum to these
efforts. The long distance network in the country has a
total of 2,14,858 km of which the coaxial cable accounts
for about 14.3 per cent (30921 route km). The
microwave/UHF link accounts for 56.4 per cent (121072
route km); and the remaining 29.3 per cent (62865 route
km) is optical fibre cable. The proportion of digital lines
to the total telephone line network is 66 per cent (the
rest being electro-mechanical) as against the world
average of 61.9 per cent.

The telecommunication network in our
country was the monopoly of the
government (DoT) till recently although
the economic liberalisation has given
way to a limited participation of the
private sector in some areas.

There were 1.3 million telephone lines in 1970 which
almost doubled to 2.8 million lines in 1980 and 3.8 mil-
lion in 1988. The number of telephone lines in 1991
crossed 5 million (5.07 millions to be exact) and in 1994
it was 8.03 million which rose to 11.98 millions in 1996.
In 1995, India with 9.8 million lines ranked 14 in terms of
total number of lines behind Spain, Brazil and Turkey. By
the end of 1997, the country had about 14.54 million
telephone lines and in the next 10 years 67.4 million
lines would be added to the existing network (Deccan
Chronicle, 1998, p. 4). An estimated 30-35 million lines
would be added to the existing lines by the year 2002
making it to be among the six largest telephone net-
works in the world (Expert Group, 1996). The number of
telephone connections grew at an average rate of 19

per cent between 1991-92 and 1995-96. This has
resulted in consideration reduction in the waiting time
for a telephone line. However, the waiting list still con-
tinues to grow; from 1.03 million lines in 1986 to 2.28
million lines in 1996. At present the waiting list cor-
responds to approximately one-fourth, i.e., for every 100
lines existing, 25 are in waiting.

The number of telephone lines per 100 population
(known as telephone density or teledensity) in the
country is very small when compared to other develop-
ing countries like China, Mexico, Argentina, Brazil, etc.
India had a teledensity of 0.4 telephones in 1988 (com-
pared to 75 in the US, 65 in Japan, and 7 in Malaysia).
This rose to 0.55 in 1990, 1.07 in 1994 and 1.29 in 1996
(compare this with 14.7 for Malaysia, 8.1 for Brazil, 4.7
for Thailand and 2.3 for China). According to the ITU
(1995) report released in October 1995, the average
teledensity of the world was 11.57. India had a teleden-
sity of 1.07 in 1994, lower than the average teledensity
of the world, 11.57. India had a teledensity of 1.07 in
1994, lower than the average teledensity (1.48) for low
income countries (see Table 1; India ranked 39 in both
PC density and teledensity. By the end of 1997 India had
a teledensity of 1.5 which rose to 1.6 in 1998; less than
the neighbouring Pakistan (2.4) or Indonesia (2.4) and
China (3.8). The aim of the government is to achieve a
teledensity of 10 by the year 2007 (Chowdappa, 1995,

p. 6).

While the number of telephone lines is on the in-
crease with considerably reduced waiting lists and mar-
ginal qualitative improvements, the prices of the telecom
services are extremely high when compared to world
standards. A comparative and critical evaluation of
local, long distance, leased line costs, personal Internet
connectivity charges and international trunk calls has
been done by Shah (1997). The high costs makes the
Indian telecommunication services egalitarian or elitist
and keeps these services away from common users of
information. The high prices of leased lines (which is
about ten times of international standards), closed user
group policy prohibiting interconnection between any
two computer networks, high license fee for E-mail
providers (which in many countries is at nominal rates

While the number of telephone lines is
on the increase with considerably
reduced waiting lists and marginal

qualitative improvements, the prices of
the telecom services are extremely high
when compared to world standards.
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making individual users to pay literally nothing), the
monopoly of VSNL and the DoT in making Internet avail-
able in the country are a few examples (Shah, 1997)
which are ‘not information user-friendly. These restrict
the percolation of computer culture in the information
society.

Table 3: Density of Telephones and PCs of Selected Countries

Country Telephones PCs
Sweden 68.3 17.2
Denmark 60.4 19.3
Switzerland 59.7 28.8
United States 59.5 297
Australia 49.6 21.7
Britain 48.9 151
Greece 47.8 29
Singapore 47.3 15.3
Belgium 449 12.9
South Korea 39.7 1.2
Spain 37.1 7.0
Czeck Republic 209 36
Hungary 17.0 3.4
Argentina 141 1.7
Malaysia 14.7 3.3
Mexico 9.2 2.2
Brazil 7.4 09
Thailand 4.7 1.2
China 23 0.2
Philippines 1.7 0.6
Indonesia 1.3 0.3
India 15 0.1

Tele