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Focus

Software Management Tools in ICT for

Government

S. Jagadish

The author’s association with some of the ICT initiatives
in government, particularly in Karnataka, shows that
some software engineering tools can be used effective-
ly to manage projects or take critical decisions. Using
three specific instances, this article demonstrates the
effective use of Function Point counting and Use Case
diagrams. The author is for continuing and exploring
the use of such techniques in e-government projects.

S. Jagadish is a professor at the Indian Insititute of Management,
Bangalore.

If one were to look at the papers or listen to discus-
sions about e-governance or the use of ICT (Information
and Communication Technology) in government, they
usually refer to theories of e-governance (of which there
is none), description of successful e-governance or ICT
initiatives, hypotheses of what would or would not make
for good e-governance; or quite often, there are debates
about the most appropriate technology to be used or
investments to be made. Most concerns seem to hover
around which among the many implementations are
successful; how to implement and manage an e-gover-
nance initiative; what are the common defects in e-
governance systems; what are the secrets of successful
e-governance projects; what theories apply to e-gover-
nance, etc.

| want to share, through my own experience as an
advisor for some e-government projects, my idea of
how useful it is for government officials to become
familiar with some software engineering/management
techniques or tools that will help them manage their
projects effectively.

| have often come across government officials who
have picked up enough jargon of the IT world and often
speak of RDBMS, Private and Public Keys, TCP/IF,
TDMA/FTDMA and on, that they even confuse the tech-
nical representatives of the vendors.

While all this is good to know, | feel that there are
certain techniques and tools that would help them much
more in the management of ICT initiatives. The following
case studies will shed more light on the issue.

Case 1

The state government of Karnataka embarked on a
massive project to ensure smooth implementation .of
several projects involving investments from global com-
panies following a global investors meet. One of the
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measures taken to ensure that no delays were involved
in sanctioning the projects and helping the investors to
implement them was to develop an online monitoring
system that could be accessed by the chief minister
himself.

The system required that a district collector should
be able to key in information concerning the projects to
be taken up in his or her district and that this data
should be available on a common data base with user-
friendly access by all those authorized for information or
report generation. Not only would this data be available
on querying mode directly at the chief minister's office,
formatted reports could also be generated on the
progress of the projects. The chief minister should be
able to identify bottlenecks, authorize required action,
and could also receive complaints through the system.

As per usual procedures, tenders were called for an
IT service provider to design and build this system and
the contract was ultimately awarded to one of them.
This included the fee, which was computed on the basis
of total effort required but was to be paid at a monthly
rate, on a quarterly basis, for a reasonable period till the
completion of the project.

The project began in the middle of 2000 and went
about smoothly with bills being cleared and paid
promptly.

However, two bills, one for the last quarter of 2001
and the other, for the first quarter of 2002 came under
dispute. The contention by the government was that this
work should have been completed much earlier and
that the vendors had fallen short of targets of late.

The argument of the vendors was that the accusa-
tion of the government wasn't true. The delay, if any,
according to them was because the customer
demanded a web version of the system, which was not
intended at first.

In the early stages, the system was developed using
Visual Basic and this was referred to as version 1.0. A
web-based version, version 2.0 also began to be
developed in April of 2001. That it didn't cause any dis-
putes till the end of 2001 is questionable if the vendor's
argument was to be accepted in toto. Both the parties
agreed, therefore, that the situation called for an
analysis and an objective assessment of the bill. This
problem was referred to me as member of technical
advisory panel.

What we needed was to measure productivity, relate
it to the payment terms and check if the present bill
conformed or needed some adjustment.

How does one look at productivity that involved
software development when no previous logs of
productivity were available? To begin with, we needed
to assess, how much of “work” was acceptable and
how much of “work™ had been carried out.

This was where the concept of Function Points
came to the rescue.

It goes without saying that any software that is
developed to provide more functionality is expected to
require more effort (or time), than one that provides less
functionality. Given a set of requirements, the vendors
are expected to meet them over time as they build the
functions as they progress.

Function point count is a surrogate measure of
functionality — the concept is explained, later, below -
and is represented by a number. Thus a software of
1000 Function Points will be 10 time larger than a
software of 100 Function Points, and so on.

Since no agreement existed regarding expected
productivity or the delivered functions within a specific
period, what was done in this case was to use the per-
formance during the undisputed part of the project and
use it as a baseline to compare the performance during
the period of the disputed bill. Thus one could provide a
rational basis to argue whether the vendors did take
more time or the customers demanded more of them,
etc.

What we did was to look at the software func-
tions that were delivered each quarter, from the
beginning to the end of July 2001, of version 1 and
April to July 2001 of version 2 and performed a func-
tion point analysis. We found that the total function
points developed was 317 and, by counting the num-
ber of people employed at various stages and for
corresponding periods, the effort was found out to be
about 25 person months.

This gave us a productivity of almost 13 function
points per person month. Since this was part of the
undisputed period, this was taken as the accepted
standard.

A similar exercise was carried out for the amount of
work carried out from August 2001 onwards and it was
found that this part of the software involved about 483
Function Points and the effort put in was of 45 person
months. This gave a productivity of 10.7, definitely lower
than the set standard above. When this was pointed out,
both the government representatives and the vendors
could sit down and renegotiate the disputed bill to the
satisfaction of both.
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[Since both versions were carried out concurrently
during the earlier part of development itself the earlier
productivity could be accepted as standard. However, in
other situations care should be taken to ensure fairness
by adjusting for an acceptable level of productivity for a
given technology. It cannot be the same for all.]

Thus there was an indisputable measure that could
be used to discuss, record and if necessary, was available
for audit. The alternative would have been long committee
meetings, frayed tempers, mistrust and an uncomfortable
relationship during the rest of the project.

Function Points

As mentioned earlier, a function point is a surrogate
measure of the functionality that software provides. It is
determined by applying a set of rules agreed upon by
an international body called the International Functicn
Point Users Group (like the Institute of Chartered Ac-
countants).

Function point analysis is based on the premise that
all software applications ultimately involve handling of
data, feeding inputs and seeking or generating outputs.
All functions are some form of this.

The software application being measured Is split
into two categories of functions: Data Functions and
Transaction Functions.

“Data Functions”, looks at the type and the num-
ber of files that the application has to handle. A file
can be an Internal Logical File (ILF) or an External In-
terface File (EIF). ILF's are a set of logical grouping
of data (files) that are maintained by the application
that is measured. That is, these are the files in which
the data are updated, modified or deleted. External
Interface Files are not files within the application but
are referred to during the application. An example of
this would be a table of wage rates that would be ac-
cessed by a payroll application.

These files are determined for their complexity that
is based on the number of data elements and type of
records they contain.

“Transaction Functions”, are the external inputs (El),
external outputs (EO) and external queries (EQ) that the
application involves. For example, logging in a system is
an external input, so is the feeding of any data; while, a
formatted report would be an external output. An exter-
nal query is when the information contained in a file is
just pulled for viewing without any processing. Display-
ing a record is an example of an external query.

Next, the complexity of these functions is determined
by the number of data elements involved and the number
of files that the transaction has to refer to in doing so.

The Function Points of an application is then deter-
mined by counting the number of ILFs, EIFs, Els, EOs
and EQs, determining their degree of complexity — that
is, low, average or high — and referring to the table like
the one shown below:

Functional Size

(Unadjusted)
Function Type Low Average High
El 3 4 6
EO 4 5 7
EQ 3 4 6
ILF 7 10 15
EIF 5 7 10

The number of the above functions multiplied by
their corresponding size from the table above and to-
taled up gives us the unadjusted function points. It is
called unadjusted function points because we have not
yet taken into account the system characteristics,
namely whether the system has to be multi-accessible,
how complicated is the network, if any, how rigid are
performance standards, etc. Thus the above number
has to be adjusted by taking into account the value
adjustment factor or VAF. This is determined by 14
general system characteristics as given below.
Distributed Data processing
Data Communications
Performance
Heavily Used Configuration
Transaction Rate
Online Data Entry
End-User Efficiency
Online Update
Complex Processing
Reusability
. Installation Ease
. Operational Ease
. Multiple Sites
14. Facilitate Change

The degree to which each of these characteristics

01,100 By v s G N
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influences the software is rated on a five-point scale and
totaled up.

If DI represents this sum then, VAF is given by VAF
= DI X 0.01 + 0.65 and the final, adjusted function
points is given by the unadjusted function points muiti-
plied by VAF.

The Function Point Users manual (IFPUG, 1999),
gives detailed information about how to identify the data
and transaction functions and also to determine the
degrees of influence.

It is important to note that the entire philosophy of
Function Point counting is based on the users' view of
the system. For, instance, function point analysts are
required to keep off from the technology of the system.
Files are considered to be logical grouping of data as
envisaged by the user and not as ISAM files or RDBMS
tables, etc. In fact the entire analysis is as viewed from
outside the boundary of the application.

Case 2

Another case when the use of function point count-
ing proved very useful was for a major project of the
Karnataka government.

A particular software vendor had been engaged by
the government to develop and implement a rather large
ICT project. In the process, the vendor got to learn quite
a bit about the functioning of the government, particularly
related to this department. Therefore, when the same
department wanted to initiate another, relatively smaller
project (in fact an extension to the earlier project), they
would prefer the same vendor to take up the job. However,
government procedures would require them to float
tenders and, thanks to the transparency act, no negotia-
tions were possible with the vendors until the lowest
bidder was identified. There was one way out, however.

Government procedures allows one to place orders
on the same vendor, without seeking fresh quotations,
provided that the order is for a similar item and within a
specific period of the previous order. This is treated as a
repeat order and the price paid for the item should be
the same as that of the previous order.

It was decided to take advantage of this pos-
sibility because, as software, it could be treated as a
similar item. The only issue was of fixing the same
price as before. Function points were again taken
recourse to.

What was required was to find some measure for

the size of the earlier software and pay for the cor-
responding measure of the proposed project at the
same rate paid for the earlier one.

This was very simple. All one had to do was to go
back and count the function points of the application
already delivered, divide the total bill amount that was
paid for and get a rate per function point. Next, the
function point count of the new application was deter-
mined and it was multiplied by the rate calculated
above, to get the price that could be paid for without
attracting legal or audit objections. In fact, this rate was
fixed as a permanent figure for all subsequent negotia-
tions and comparisons. This particular vendor now
flaunts the function point metrics and the other derived
measures not only as a selling point but also as a
strength of its management capability.

Function point counting can thus be a very useful
measure for all government ICT projects: it does nct
depend on any technology, can be learnt easily and
become an effective tool of communication between
vendor and customers. Moreover, with metrics derived
out of it, like productivity, price rates, effort required,
calendar time, etc., government projects can be
managed very effectively.

There is a related estimation technique called
COCOMO, for Cost Construction Model, which, with
function points, can be used to estimate effort and
schedules in a more scientific manner (Boehm, 2000).

Case 3

One of the most difficult aspects of an ICT solution
is to understand what really is required. This is much
more so in government projects because the decision-
maker consists of a committee which itself is not clear
of what it wants since each member has their own idea
of the requirement.

One of the most difficult aspects of an
ICT solution is to understand what real-
ly is required. This is much more so in
government projects because the

decision-maker consists of a committee
which itself is not clear of what it wants.

What usually happens is that representatives of the
vendor sit with some officials of the department, under-
stand some of the relevant processes and draw some
flow diagrams. Then they sit with some officials and
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members of the committee, seek clarification about the
requirements and then finally make a presentation.

The presentations consist of a summary of the ver-
bose description of the requirement, as they have un-
derstood them, some flow diagrams to explain what
they have understood of the processes and how their
solution addresses them and, usually an idea of how
their system will look like by presenting an example of
the computer user interfaces. Examples of these
screens are shown in annexures 1 and 2. These are
supposed to have covered all the functional require-
ments of the system. The audience is expected to as-
sess whether this is what it had in mind in terms of
requirement and provide necessary feedback that will
enable the vendor to either explain or make adjustments
in their requirement specification.

The presentation is backed up by bound volumes of
copious descriptions and technical diagrams confirming
the requirements in detail.

Thus the government representatives are expected
to read and remember all the verbose descriptions, uin-
derstand the flow charts, etc., to assure the vendors that
they had got it right and could go ahead with the design
and implementation of the application.

This never happens. The interface screens, in fact
only tell you, at best, whether the particular operation or
transaction gets covered as preferred. They never tell
you whether all that has to be done by the system is
covered. Moreover, vendors have an inherent tendency
to cover up absence of clarity with technical jargon and
diagrams; and, the requirements, or whatever is under-
stood of it, is also written in a way for the engineers to
understand and help in developing the application. It
remains a mystery to the user community.

Requirements can never be captured fully and that's
a fact. However, there must be better means of com-
municating with the users so that they know what the
system is expected to do.

A situation of this kind existed when it was
decided to introduce an online system for the
management of the gram panchayat treasury opera-
tions: the vendors studied the system and were ex-
pected to make their presentations to the group of
CEQO's who were responsible for managing these
treasury operations. The vendors came up with ver-
bosity and screen diagrams as per standard practice.
It was, however, very necessary that the CEOs feel
that the vendors had captured all that is expected of
the system. This is where we took recourse to
another software engineering tool.

‘Use Cases' are a method of capturing and depict-
ing requirements that fall under what is known as the
Unified Modeling Language (UML). It consists of Use
Case Diagrams, transition diagrams; use case descrip-
tions, etc. that ultimately help a software developer
design the system using object-oriented methods.

The Use Case diagrams are simple sketches that
indicate how a system is used, from the outside. It con-
sists of actors and “Use Cases”, representing functions
to be covered by the system. It is very easy to under-
stand these diagrams. Hence, in this case, the vendors
were asked to present the Use Case diagrams, a sample
of which is shown in annexure 3.

Now it was much easier for the CEOs to say
whether or not the vendors had captured all that hap-
pens in the treasury system and if that is what has to be
included in the proposed system. They could view it
take copies of them, study them leisurely and discuss it
with others before commenting on them.

This has been found useful enough for me to
recommend this wherever possible. Those interested in
knowing more about use cases can refer to Jacobson,
1998.

Finally, the most useful and powerful tool of
software engineering/management that could be used
in e-governance projects is a project management tool,
like MS Project or Primavera, for planning and monitor-
ing the project.

The most useful and powerful tool of
software engineering/management that
could be used in e-governance projects
is a project management tool, like MS
Project or Primavera, for planning and
monitoring the project.

This seems very obvious, but | have never seen the
tool used to its full advantage anywhere so far.

The vendor is asked to give a schedule and this is
provided in the form of a bar chart - that may or may not
be derived out of a formal method /tool -that remains
static. It is never referred to during the actual monitoring
of the project. The reason is obvious: because no one
knows how the plan was prepared, how resources were
assigned and how schedules were drawn. Only if these
were done and shared with the steering committee can
any dynamic monitoring be done.
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A proper use of these tools first of all requires for-
mal training in PERT/CPM techniques, followed by the
technique of using, say, MS Project. This requires a
thorough analysis of time and resources before a
schedule is accepted. Once the schedule is accepted,
the timeline, effort and costs become the baseline.
Once the project is underway, it should be updated pe-
riodically, by reviewing the actual performances against
these parameters. This will not only give a good com-
mand over monitoring the project, but it also provides
good data for generating metrics for use in future
projects.

Metrics

Metrics is the term used for measures that are use-
ful for managing IT projects effectively. There are basi-
cally two kinds of metrics — primary and derived.

Function Point, is a primary metric, for all it is deter-
mined directly and indicates a single measure, namely
the size of the application, whereas the productivity that
was computed required two measures, namely function
points and actual effort. Productivity is therefore a
derived metric. Effort itself is usually a derived metric
determined through algorithms like COCOMO or
derived through primary and secondary standards cap-
tured directly or computed using past performances.

As the saying goes, “what cannot be measured can-
not be managed”. So, government officials undertaking
ICT initiatives should learn about and introduce metric
capturing plan. This will reduce some of the problems
considerably and help manage their projects more ef-
fectively. | believe that we can think in terms of a
maturity level model for departments and states based
on the degree of metrics they use in managing their
projects.

Some of the basic metrics that should be main-
tained are:

e Size

e Actual Cost

e Estimated Cost

e Actual Duration

e Estimated Duration

e Number of people involved

They are easy to maintain and should be analysed
often to derive more relevant metrics.

Conclusion

One could give several examples of the above kind,
but suffice it to point out how the techniques of
IT/Software engineering tools can be used to manage
e-governance projects effectively.

Most State Governments choose some officers to
take up the responsibility of ClO’'s and send them for
training. The training consists of Database Management
Systems, information Technology, Structured Systems
Analysis and even Programming in Visual Basic or
C+ +. None of them is actually useful in their nature of
work. They were meant to be administrators and
managers and that’s what they should adhere to. Quite
often partial knowledge leads to more confusion.

On the other hand, if they were given training in
management of projects with topics related to software
management in particular, it would turn out to be more
meaningful. This is in addition, of course to other
management issues like vendor selection and analysis,
contract management project evaluation, etc.

The International Function Point Users Group
(IFPUG) holds an annual conference every year when
training in both basics and advanced function point
analysis is offered. Many of the participants of these
courses are officials of the US government. Similarly, a
one week training in Function Points, Testing, Project
Planning and Monitoring will make a far greater dif-
ference to the e-governance projects in India than the
traditional technology-based training given to govern-
ment officials.
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Focus

E-Government: Steps Toward Nirvana

M.P. Gupta

The advent of Internet has made it possible for the
government to become e-enabled. This gives the
government the opportunity to react to citizen and busi-
ness demands by offering new methods of service
delivery. Indian government has taken many steps
towards e-governance, but this path is fraught with
many difficulties, including possible security threats.

M.P Gupta is Associate Professor at Department of Management
Studies, Indian Institute of Technology, Delhi.

Internet is a revolution of a kind that happens once
in centuries. In the communication domain it has come
to offer an opportunity of a lifetime. Going online for a
Government means a single point of access to all govern-
ment information and greater citizen interaction with the
governments via on-line and Internet-based services in
an organized and efficient manner. It also means potential
for conducting government business and activities in a
more cost-effective and efficient manner.

Business of Government

The traditional form of government has performed
well in the past. However, in the modern world there is a
need for better systems on part of the government to
handle issues swiftly. The availability of technology has
made it possible for the government to take steps in the
direction of being e-enabled and transformed into
Government-on-line. It offers an outstanding opportunity
to react to citizen and business demands by offering
new methods of service delivery to meet new expecta-
tions. Some common points that will be addressed by
an e-government are:

e Citizens will get online access to government
information. This is otherwise, very difficult as
citizens may have to go to government offices
and stand in the queue for hours to get some
information.

e There will be more transparency in the govern-
ment systems.

e There can be a check on corruption.

e Citizens will find it easier to access the govern-
ment departments and lodge their complaints
with them.

e The Government will be able to respond faster
and be more efficient.

Thus, the change will bring many advantages for the
citizens. It has been extremely crucial for the govern-
ment to take steps to become an e-Government.
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Fig. 1. interactions between main groups in e-governance

The terms e-government and =2-governance are
often loosely used but they are different. An e-govern-
ment is an administration where citizens can avail of
government services such as land records. filing of tax,
etc, while e-governance involves the formulation of laws
and regulations to govern cyberspace, such as domain
names, etc. As contemporary research and initiatives
reveal e-governance has two definite connotations - the
application of electrenic means in the interaction be-
tween government and citizens and government and
businesses, as well as in internal government opera-
tions to simplify and improve all the aspects -
democratization, governmental and business aspects of
governance (Backus Michiel, March 2001, IICD re-
search brief (No-1). The term “interaction” stands for
the delivery of government products and services, ex-
change of information, communication, transactions
and system integration. Government consists of all
levels and branches which includes central/national,
regional, provincial, departmental and local government
institutions. Government operations are all back-office
processes and inter-governmental interactions within
the total government body. Examples of electronic
means are Internet and other ICT applications.

The Gartner Group describes “E-government as the
continuous optimization of service delivery, constituen-
cy participation, and governance by transforming inter-
nal and external relationships through technology, the
Interret, and new media.” E-government is itself a
process, or a means to an end, rather than an end in
and of itself. E-government is still in the earliest stages
of development and promises to evolve with advances
in technology and increased acceptance and trust in
electronic communications.

Although e-government encompasses a wide range
of activities and actors, four distinct sectors can be
identified. These include government-to-government
(G2G), government-to-business (G2B), government-to-
citizen (G2C), and government-to-employee (G2E). The

G2G sector represents the backbone of e-government.
G2G e-government involves sharing data and conduct-
ing electronic exchanges between governmental actors.
This involves both intra- and inter-agency exchanges at
the national level, as well as exchanges between the
national, provincial, and local levels. Government-to-
Business (G2B) receive a significant amount of atten-
tion, because of the high enthusiasm of the business
sector and the potential for reducing costs through im-
proved procurement practices and increased competi-
tion. The G2B sector includes both the sale of surplus
government goods to the public, as well as the procure-
ment of goods and services. G2C initiatives are
designed to faclilitate citizen interaction with govern-
ment, which is the primary goal of e-government. These
initiatives attempt to make transactions, such as renew-
ing licenses and certifications, paying taxes, and apply-
ing for benefits, less time consuming and easier to carry
out. G2E interface can cover employment opportunity
to work guidelines, rule and regulations, salary struc-
tures, leave provisions, code of ethics, medical retire-
ment benefits and welfare etc.

In addition, there are three levels of e-government:

e Low-cost services, such as information and
forms;

e _.Transaction services, such as tax payments,
parking fines, business permits or electronic
catalogues for purchasing; and

¢ Integrated e-government services, including
web portals that can be customized to fit per-
sonal needs, and local services arranged
around life events, such as moving, going to
school and finding a job.

Vast improvements in computing, networking and
telecommunications have led to a surge in technology
investments at the federal, state and local levels
that will continue to grow. E-government is expected to
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have an immense presence in the years ahead. The first
signs of its impact are aiready becoming appareit.
Cities and towns in US spent an estimated $500 million
in 2000 for e-government-related activities, and spend-
ing is expetted to increase to $1.6 billion by 2003, ac-
cording to the Meta Group. By 2006, all sectors of
government will <ollect about 15 per cent of fees and
taxes online, which will amount to $602 billion, accord-
ing to Forrester Research (http://www.westerncity.com/
June01E-Gov.htm). In addition to improving government
functioning, e-government also helps to grasp the
economic changes already under way. In 1999, online
transactions were worth $145 billion. By 2004, the es-
timated value will be $7.3 trillion (http://www.westerncity.
com/June01E-Gov.htm).
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Fig. 2

Source: www.wipro.com

The biggest reason for this is the lewer cost of
transaction on the Intemet. When an airline ticket is pur-
chased online, the transaction costs 87 per cent less
than by traditional means. An online banking transaction
is 89 per cent less expensive; bill payments, 70 per cent;
an insurance policy, 50 per cent. The issue of lower
costs is extremely important to local governments, and
e-government can help reduce costs. As per the 2002
iDC study, over the coming years governments around
‘the world will increase their spending on e-government
initiatives as they devote more resources to e-enabling
government business functions and providing electronic
services. Governments across the Asia-Pacific region

are launching ambitious e-government initiatives, using
electronic technologies to improve both internal opera-
tions and public service delivery. Of the five govern-
ments profiled, Australia, China, Hong Kong, Korea, and
Singapore, e-government spending will grow the fastest
in China at a compound annual growth rate of nearly 40
per cent. Meanwhile, e-government spending in Sin-
gapore and Korea will experience robust growth at over
20 per cent over the forecast period, and e-government
spending in Australia and Hong Kong will grow steadily
at 15 per cent and 13 per cent respectively. This creates
major opportunities for IT vendors and service providers
as the public sector seeks advice, products, services,
and partnerships in implementing e-government
projects. Currently, most governments are at the stage
where they have a narrow focus on providing electronic
services and achieving agency-by-agency operational
efficiency — without fully considering the benefits they
can achieve by approaching it as an ebusiness transfor-
mation. The sophistication of their services and systems
will grow and new opportunities will emerge as they
progress along the e-government maturity curve.

The Indian government, realizing the importance of
IT, has created a separate Ministry of Information Tech-
nology to promote IT in the country. The Government
has also approved the policy of allocation of 2 to 3% of
the budget for IT. According to Nasscom projections,
state governments and the Central government com-
bined are expected to spend $890 miilion towards e-
governance in 2001-02, a number which is expected to
reach $6 billion in 2007-08. According to the Gartner
study 2003, the Government of India is the most reces-
sion-proof vertical that could keep the momentum in
Information Technology (IT) alive across countries in the
Asia Pacific region. As per the estimates the Indian
government has emerged as the fourth largest vertical
spender on IT in the country following the verticals of
telecom, manufacturing, and banking and finance. The
IT spending generally includes hardware, software, telco
equipment, telco services and IT services. The govern-
ment is estimated to have spent $1.008 billion in 2002
accounting for nine per cent of the total IT spend. By
2005, the Indian government's IT spending would hover
between 12-15% of the total domestic ICT spend. The
combined spending on IT across APAC governments-in
2002 is $15.2 billion and estimated to touch $20.2 billion
by 2005.

The commencement of the IT Bill gives legal recog-
nition to electronic documents. It will facilitate on-line
transactional services on Internet. Some cases of the
Indian e-governance initiatives at the district administra-
tion or police administration bear testimony as to how IT
is being conceived as an important agenda of public
administration in India. Further, the Government of India
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(Gol) had declared 2001 as the ‘Year of e-governance'.
However, according to Gartner, meaningful e-gover-
nance in India is unlikely before 2010, as only 10 per
cent of government bodies around the globe will be
able to move towards e-governance by 2005, and India
is absent from the picture due to poor infrastructure and
slow response to cyber-culture. According to Gartner,
the transition from governance to e-governance takes
place in four phases, beginning with a “presence”
phase, followed by “interaction,” “transaction” and the
final “transformation” phase. India is still in the earliest
phases of its transition. Flexible demographics and
geographic competition within the country could even-
tually propel e-governance to prominence in India
though the constraints are significant enough to stymie
any immediate advances. However, the better aspect of
the above estimates nearly a billion dollars spent in
2000-C1, which tells a different story, signifying a growth
of more than 60 per cent over the last year. These hard
numbers are ample testimony to the vital importance of
e-governance to India. According to Nasscom president
Kiran Karnik, “E-governance must be a high priority for
India, as it is the only means of taking IT to the masses.
Additionally, this is a smart and economical process of
building the Indian domestic software market.”

While there are many emerging programmes and
initiatives on e-government throughout the world in all
levels of government, these initiatives present a number
of challenges in terms of policy, infrastructure and
security etc. The objective of achieving e-governance
goes far beyond mere computerisation of standalone
back office operations. E-governance has to fundamen-
tally change how a government operates and this im-
plies a new set of responsibilities for the executive,
legislature and the citizenry. The government is aware of
this fact as is obvious from the statement of Arun
Shourie, Minister of Communication, IT and disinvest-
ment, “The government’s IT managers should develop a
minimum agenda for e-governance. The days of ‘file
culture’ had come to an end and cumbersome proce-
dures should soon be replaced by online decisions”.

The days of ‘file culture’ had come to an
end and cumbersome procedures

should soon be replaced by online
decisions.

To bring about a successful change in the govern-
ment system requires bringing change in the mindsets
of people both inside and outside. Managing change
refers to getting the users to accept a new organization-
al process and the technology that enables it. New ap-

plications or processes that fundamentally change the
way people work and their relationships with others may
require some formal change management programme.
Change management Is about helping people deal with
their emotions. It is important to manage the human
element for the success of any new system or process.

Communication, training and organizational restruc-
turing are the key areas to be covered within the scone
of change management (http://www.moict.gov.jo/
MolCT_Change_Management.aspx). ;

Communication includes:

e Creating awareness on e-Government program-
mes, promoting key activities related to the
programme and motivating the achievement of
key goals and objectives

e Participation in defining key messaging to dif-
ferent audiences at different levels

e Support in providing government entities with
orientation on e-Government programmes and
also providing a helpful template for developing
a business case.

Continuous training and learning include:

e Managing e-Government related national train-
ing programmes. The programme should aim to
provide government employees with basic
computer skills which will help them perform
their job efficiently.

¢ Training needs assessment staff, where special-
ized training and activities for transferring best
practices to the staff is planned and imple-
mented to motivate and support the mission of
each personnel.

e Transfer knowledge to other government en-
tities with regards to the methodology and
standards. This is done through workshops,
events, and training sessions to have consisten-
cy in implementation of project management,
programme management, technical standards,
and change management.

Organizational review and restructuring has a high
priority at the level of e-Government projects implemen-
tation. This can be done through:-

e [nitiative inception starting with organizational
preparation.

* Internal annual review for organization structure
to map the existing structure to the current
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situation and work requirements. Gap analysis
and recommendations are communicated ac-
cordingly. This is done as part of the organiza-
tion and resources utilization to accommodate
the new state of change.

e Business Process Re-engineering (BPR) — as a
key requirement in most of the e-Government
initiatives/projects to map the transformation
process planned to take place.

¢ Enhancement of customer services — this in-
cludes both internal and external customers.

The Best Practices in Change Management
(http://www.prosci.com/chg9.htm) report presents com-
prehensive findings from 288 companies on their ex-
periences and lessons learned in change management.
This report makes it easy to learn change management
best practices and uncovers the mistakes to avoid when
creating executive sponsorship. The findings of the
report include:-

e The number one contributor to project success
is strong, visible and effective sponsorship.

e The top obstacle to successful change is
employee resistance at all levels: front-line, mid-
dle managers, and senior managers.

e Employees want to hear messages about
change from two people: the CEO or their im-
mediate supervisor (and these messages are
not the same).

e When asked what they would do differently next
time, most teams would begin their change
management activities earlier in their next
project, instead of viewing it as an add-on or
afterthought.

e The top reasons for employee resistance are a
lack of awareness about the change, comfort
with the ways things are and fear of the un-
known.

 Middle managers resist change because of fear
of losing control and overload of current tasks
and responsibilities.

In the context of the government, similar thoughts
will be true and the government needs to address these
issues to handle change effectively. Along with wise and
effective leadership, e-government planning requires the
following:-

e A well-thought out organizational structure that
involves all stakeholders, including the com-
munity;

e Risk management procedures that can bring
about change in old business processes
without allowing turf battles and staff alienation
to stall progress; and

e An assessment ot the jurisdiction’s readiness
for e-government - This includes assessing all
strengths, weaknesses, opportunities and
threats.

E-Business

It is believed that Internet development will ignite an
economic transformation on a scale of the industrial
revolution. It is already making sweeping changes at our
work places. The last time something as important as
the Internet happened to business was in the middle of
the nineteenth century when the railroad changed the
world. The transition took 50 years (Treese and Stewart
1999). The Internet transition is happening much faster.
To understand the business potential of Internet, it is
necessary to first understand the railroad. The rallroad
was first introduced in 1825 and become the dominant
mode of transportation in the world. Some of the chan-
ges brought are shown in table 1.

Table 1: Changes wrought by Rail transportation (Treese and

Stewart 1999)
Before the Railroad After the Railroad
Travel between NY 4 days < 1day
& Boston
Transportation Weather & location  Ability to lay rails
depends on of waterways
Workforce Dispersed (92% of Concentrated (50%
population in 1830  of population in
is rural) 1920 is urban)
Vacation Near home Away from home
US time zones 8,000 4
Transport cost 5-15 c/ton/mile in 1 c/ton/mile in 1884
1825

Today the Internet is remarkably similar to the
nineteenth century's railroad infrastructure development
except that the Internet is happening much faster. Con-
sider some of the factors shown in table 2. The last entry
in the table is particularly important-both the railroad
and the Internet accelerated a fundamental economic
change that was already underway. In case of the rail-
road, cheap transportation accelerated the industrial
revolution whose key enabler was the steam engine. In
the case of the Internet, cheap communication is ac-
celerating the information age whose key enabler is the
computer. The ability to route goods by rail between
arbitrary factories accelerated the industrial revolution.
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Likewise, the ability to route information between ar-
bitrary computers is accelerating the information age.
What is required in business is a sense of foresight in
identifying opportunity and strategic planning. We have
examples of Wal-Mart which waited 12 years and built
78 stores before it reached annual sales of $150 million.
On the other hand Amazon achieved the same sales in
two years with no stores, one website and a warehouse.

Table 2: Comparison of Railroad % Internet Infrastructure (Treese
and Stewart 1999)

Rallroad (1825-1890} Internet (1969-1997)
New infrastruciure  First First global oublic
water-independent information
transport infrastructure
infrastructure
Original purpose  Passenger traffic; Military & civil
military defence; research
Importance of Width of tracks Network &
standards (gauge) communication
protocol (TCP/IP)
New security Railway police to Security protocols
challenges control new crimes and standards
Source of Steel production, Software, networking,
innovation accounting, logistics  fitre optics
Accelerate Industrial age Informatiori age
fundamental (Key enabler: steam  (key enabler:
economic change engine) computer)

Internet has created new universal space for infor-
mation sharing, collaboration and commerce. This has
crealed a new environment of business with in-
creased intensity of domestic and global competition.
In this complex and competitive environment, or-
ganizations are in search for efficient and =sffective
ways to manage their businesses. To thrive in the e-
commerce world, organizaticns need to structurallv
transform their internal foundations to be effective.
Visionary firms are setting new rules within their in-
dustries via new techno-business design, new
enterprise processes, and integrated operations to
support changing customers requirements. They real-
ize that the next wave of customer-centric innovation
requires businesswide integration of processes, ap-
plications and systems on an unprecedented scale.
According to Kalakota, this business wide integration
is a result of a planned strategic change and is called
e-business. E-business initiatives are possible on a
sound architecture, which consists of well-integrated
building blocks called enterprise applications that in-
clude, Enterprise Resource Planning (ERP), Customer
Relationship Management (CRM), Human Resource
Management (HRM) and Supply Chain Management
(SCM). These applications demand a higher IT
budget. E-business has proved to be a success for

Table 3: Alternative Definitions and Views of e-Business: 1999 to 2001
(Alter et.al. 2001)

“Electronic business” ... “includes everything having to do with the
application of information and communication technologies (ICT) to
the conduct of business between organizations or from company to
consumer.” [Huff et al. 2000]

“E-business includes e-commerce but also covers internal
processes such as production, inventory management, product
development, risk management, finance, knowledge management
and human resources. E-business strategy is more complex more
focused on internal processes, and aimed at cost savings and
improvements in efficiency, productivity and cost savings.” [Bartels,
2000]

“The use of the internet and other digital technology for
organizational communication and coordination and the
management of the firm." [Laudon and Laudon, 2001]

“E-business is the complex fusion of business processes, enterprise
applications, and organizational structure necessary to create a high
performance business model." [Kalakota and Robinson, 1999]

“It is important to note thatg e-business is much more than electro-
nic commerce. E-business involves changing the way a traditional
enterprise operates, the way its physical and electronic business
processes are handled, and the way people work." [El Sawy, 20C1]

IBM defines e-business as “a secure, {lexible and integrated
approach to delivering differentiated business value by combining
the systems and processes that run core business opeiations with
the simplicity and reach made possible by Internet technology”.
[Stolee, 2000]

“E-business is about using Internet technologies to transform the
way business processes are performed. lts most visible form is
online purchasing, both wholesale and retail.” [Shurety, 1999]

“In its simplest sense, e-business is the use of Internet technologies
to improve and transform key business procasses. Most companies
understand this and have begun the evolution from traditional
business practices to e-business.” [IBM, 2000]

“E-business: any Internet initiative — tactical or strategic - that
transforms business relationships, whether those relationships to
business-to-consumer, business-to-business, intrabusiness, or even
consumer-to-consumer. ... E-business is really a way to drive
efficiencies, spced innovation, and new value creation in an
organization.” [Hartman, Sifonis, and Kador, 2000]

“By connecting your traditional IT systems to the Web you become
an e-business.” [Amor, 2000]

organizations. There are many advantages of using
technology for various business processes. Internet
helps organisations to serve their customers faster
and more efficiently. E-business models have helped
to reduce cost considerably by cutting down the time
in various business processes. The entire cycle from
the supplier to the customer becomes faster and it
has the capacity to address to the changing needs of
the customer. ERP and SCM have improved the busi-
ness systems. CRM has played an instrumental role in
satisfying the needs and aspirations on the
customer’s side.

The term “e-business” was popularized as the
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slogan for a conscious strategy launched by IBM in Oc-
.tober 1997, to position IBM as a cutting-edge company
and shake off for good its image as a stodgy, if reliable,
supplier of computers to giant corporations. IBM owns
the trademark on a styled lower case “e,”. However,
e-business emerged subsequently as a formidable con-
cept following the pervasiveness of the Internet. Many
experts attempted to define e-business and a model of
the same. Table 3 presents a set of formal or implied
definitions of e-business presented in a number of
books and articles found in 1999 and 2000.

Competition drives business to e-business. The
Government does not face any competition. It is the
only service provider to its citizens: a crude monopo-
listic scenario. On the other hand the same ‘citizen’ in
the market scenario is treated as ‘customer’ and there-
fore becomes subject of special attention and care.
There are large number of competing offers of better
products and services. Everyone is concerned for cus-
tomer care in order to outdo others in selling the
product or services. Coincidently, IT has revolutionized
the entire gamut of doing business and customer care.
E-business brings new technology and new capabilities
to business, though fundamental business problems are
those that have been faced for thousands of years i.e.
you must have something to sell, make it known to
potential buyers, accept payment, deliver the goods or
services and provide appropriate service after the sales.
Most of the time firms remain engaged to build a
relationship with customer that might bring repeat busi-
ness. Success of e-business offers an opportunity to
federal and state governments to learn lessons from
this. It is prudent to borrow and adopt the best business
practice into its own system and thereby improve citizen
servicing. The government depends upon taxpayers
money with the binding of some serious responsibilities
toward its citizens. E-business strategy is one and might
be the last chance for the government to become effi-
cient and effective in the delivery of its responsibilities.

E-governance projects will face problems and
challenges similar to what were faced by e-business
models. The Government needs to focus on the learn-
ings from the failure and success of various e-busi-
ness projects and incorporate them in order to assure
that the similar mistakes are not committed again.
The challenges in front of the government today are
similar to the ones that were in front of e-business
players a few years ago.

Government-on-line

Government-on-line as a concept is different from
the traditional model of the government. Government-

on-line is supposed to provide information, services or
products through electronic means, by and from
governmental agencies, at any given moment and
place, offering an extra value for all participating
players. This model of government provides various en-
tities the facility of accessing the systems online in order
to improve the efficiency of the parties. Here, the
government will be able to put all three interactions i.e.
Government to citizen, Government to industry and
government to other governments (state governments)
via the electronic route. The portals encapsulate the size
and complexity of government, which for so long have
been barriers to easy access of government services to
citizens.

Table 4: Generations of corporate portals (adapted from Eckerson,
1999)

Generation Category
First Referential

Corporate portals

Search engine, with hierarchical index
of web content. Each index entry
contains a description of the content
object and a link to it. The generation
emphasizes content management,
mass dissemination of corporate
information and decision support.

Second Personalized Through identification and a passord,
users create a personalized view of
portal contents, known as “My page”.
This view shows just the categories
each user is interested in viewing. The
portal can notify users when new
content is added to categories they
have previously selected. Users can
publish documents to the corporate
repository so that other users may view
them. This generation privileges

content customized distribution.

Third Interactive The portal embeds applications that
improve employees’ productivity, such
as e-mail, workflow, project
management, expense reports,
calendars, schedules, etc. This
generation adds the collaborative
character to corporate portals,
providing multiple types of interactive

services.

Fourth Portals based on professional roles, for
managing specific corporate functions,
such as sales, human resources,
finances, etc. This generation connects
corporate applications with the portal,

allowing users to execute transactions,

Specialized

read, write and update corporate data.

Internet portal is one window to realize the sprit of
Government-on-line. It provides people with a single
door (web interface) into government. It allows for self-
service, whether the citizen is looking for information,
checking property assessments or paying a fee to use
the local recycling centre. Portals are available all day,
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every day, making them convenient and relatively
hassle-free. The same portal is convenient for busi-
nesses, and helps them save time by allowing them to
incorporate as a new business entity, apply for business
permits and file corporate taxes online. In addition, busi-
nesses can search for opportunities with government,
download and respond to requests for proposals, bid at
government auctions of surplus materials, or put their
own supplies out for bid. According to Douglas Holmes,
“e-government would never succeed if people were ex-
pected to deal with a quadzillion different departments
and agencies, each with their own website. So the web
portal rode to the rescue, promising to be the magnet to
find the needles in the public sector haystack”.

Portal as an instrument of e-Government is still in
its infancy (Eymeri, 2000). Portals have also followed
an evolutionary stage of growth (Table 3). In most of
the cases, it is static websites that provide information
to citizens. Only a few nations (mainly within the EU,
Australia, the USA and only a few in Asia) provide
more advanced services and functionality. The one-
stop Government concept is rather rare. However its
varying degree of covering more and more services
largely depends on the form of Government and the
constitution of the respective country. There are
several points where legal competence may impact
the development and implementation of e-Government
processes. Laws, judicial decrees and governance
decisions are to be considered as knowledge
repositories. Implementing a full government-on-line
will possibly invite a huge organizational change.
Governmental structures, traditionally, are rather frag-
mented into functional units that are independent of
each other. E-government—and specifically one-stop
government—calls for an integration and networking
of public authorities, which will have a tremendous
impact on organizational structures and respon-
sibilities, on data access and on the way governmen-
tal work will be performed in the future.

Eckerson's fifteen rules given in Table 5, sum-
marize the main features that a corporate portal should
have.

The examples of Government-online include the
government of Singapore, which has a portal where
citizens can access government departments, get infor-
mation and carry out transactions. In Singapore, the
National Computer Board was set up in 1981 and the
computerization programme in the Government Depart-
ments was intensified in the latter part of 1980. Sin-
gapore is a perfect example of a compact well-managed
system, which has come to be known as an intelligent
island with all pervasive use of IT.

Table 5: Main features of a corporate portal (Eckerson, 1999)

Characteristic Description

Easy to use Users should easily locate and access the right
information, with minimum training, wherever the
information is stored. Finding business information
through the portal should be as simple as using a
web browser.

Intuitive The portal should be able to index and organize

classification  the corporate information. its search engine should

and searching refine and filter information, support Boolean
operators and keywords, and present the search
results in intuitive categories.

Collaborative  The portal should allow users to publish, share and
information receive information from either users. When
sharing publishing into the corporate repository, the user
should be able to specity which users and groups
may access his document objects.
Universal The portal should provide wide acccess to every
connectivity information resource and connect to hetero-
to information geneous systems, such as e-mail, databases,
resources document management systems, web servers,
groupware, audio and video systems. It must be
able to manage different formats of structure and
unstructured data.
Dynamic The portal should allow dynamic access to
access to information and objects created by business
information intelligence and document management systems.
resources It should always provide up-to-date information.
Intelligent The portal should be able to automatically
routing distribute reports and documents to selected users.
Integrated To fulfill users information needs, the portal should
business integrate search, report and analysis capabilities in
intelligence its business intelligence component.
tool
Server-based In order to support a great number of users, high
architecture volumes of information, simultaneous services and
sessions, the portal should be based on a client-
server architecture.
Distributed For load-balancing purposes, the portal should
services distribute its application services across multiple
computers or servers.
Flexible Portal administrators should be able to define
permission permissions for users and groups within the
granting company, through flexible user profiles.
External The portal should be able to communicate with
interfaces other applications and systems.

Programmatic The portal should also provide programmatic

interfaces interfaces  (API Application-Programming
Interface) in order to be “calable” from other
applications.

For security purposes, the portal must support
cryptography, authentication firewalls, etc. to
safeguard corporate information and prevent
unauthorized access.

Easy The'portal should provide an easy and centralized
deployment  way to manage all corporate information and to
and monitor portal’'s functioning. It should be easy to
maintenance install, configure and maintain.

Customization Administrators should be able to customize the
and personali- portal according to enterprise policies and
zation expectations. It should be allowed that individual

users personalize their interfaces as well.

Security
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User searches
by keyword

User connects
directly to sites
chosen from list

List of site addresses
Is returned to inquirer

Individual
government
web sites

Fig. 3. Typical FirstGov.gov Search Process (McClure 2000)

In US, FirstGov.gov, is the administration's new
website that is intended to serve as a portal to all of the
federal government'’s publicly available, on-line informa-
tion and services. It links the government's 20,000 web-
sites and 500 millions of web pages and make it
possible for citizens to obtain the information and ser-
vices they need without having to ponder which federal
agency controls which function. It was launched in Sep-
tember 2000 necessitated by the independent efforts of
federal agencies in providing an array of on-line or e-
government services. Although the predominant service
available to date involves the collection or dissemination
of information and forms, government agencies at both
the federal and state levels have also begun enabling
citizens and businesses to perform such functions as
buying and paying for postage stamps or commemora-
tive coins, submitting bids and proposals for govern-
ment contracts, and renewing drivers’ licenses. These
changes were brought by Presidential directives, legisla-
tive mandates—such as the Government Paperwork
Elimination Act (GPEA) and the Electronic Signatures in
Global and National Commerce Act (E-SIGN)—and
growing expectations from a larger number of citizens

and businesses as they embrace the use of the Internet
and World Wide Web. Opportunities for additional ser-
vices abound as new global web technologies are
developed and e-government applications become
more prominent and widely accepted by citizens and
businesses nationwide. Many US State governments
have already implemented governmentwide web portals
that provide users with links to information and services.
For instance, by accessing Virginia's statewide portal
(http://www.vipnet.org), residents can quickly connect
to a site where they can renew drivers’ licenses on-line.
Similarly, users can access the Washington state portal
(http://access.wa.gov) to link to sites for filing state tax
returns electronically. Another 28 states (representing 73
per cent of the US's population) reported having
statewide government web portals.

UK has also begun important initiative towards e-
government and towards an integration of e-govern-
ment implementations throughout the country by the
launch of e-envoy. e-envoy has been envisioned to
cover all public services available online until 2005. The
United Kingdom was one of the earliest to launch the
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Citizen' Charter in 1991 as part of the reforms process
which gave a much larger role to private sector and
consumer focus to public services. The United Kingdom
Citizens' Charter was re-launched in 1998 with the ob-
jective of setting “standards of service” and also involv-
ing the citizen in the decision-making process. It sought
to empower the citizen to encourage access and
promotion of choice by providing him full information.
The methodology involves working with other providers
of information and service.

The services offered in a one-stop shop should be
easily understandable for any citizen or business
partner.

The Austrian initiative towards an e-government
portal (www.help.gv.at) has become a metaphor for
structuring citizen and business information as well as
administrative processes in a user-friendly way. This is
an excellent example of considering life-events in
design where the services offered in a one-stop shop
should be easily understandable for any citizen or busi-
ness partner. The Dutch portal allows citizens to cus-
tomise the site by postal code, which enables local and
regional information to be displayed upon request. Cus-
tomer relationship management (CRM) in the private
sector has benefited companies to maximize their
profits by targeting their high-value customers. On the
same pattern, government portals can be citizen-
focused by implementing citizen relationship manage-
ment (CRM). There is already general segmentation of
government portals along citizens (G2C), businesses
(G2B), inter-government (G2G) or civil servants (G2E).
Few commendable efforts can be seen by the Canada
and Singapore governments where portals have a
gateway for non-residents (G2NR) - tourists, im-
migrants, investors, exporters, and the like. It is prudent
to grow portals over the time from simple customer-
focusing to deliver more tailored services based on the
requirements of citizen groups, such as students, single
parents, NGOs, etc.

The European Commission also has funded eGOV
project in 2001 that aims at developing an integrated
platform for realizing online one-stop government (Wim-
mer, MA 2002). Key innovations of eGOV are: a global
access point to enter different governmental services
and information at distinct levels of public administration
and with different devices; and the development of on-
line one-stop Government process models. The project
is undertaken under a consortium which consists of 10
partners from Austria, Finland, Germany, Greece and
Switzerland, reflecting different forms of Government
and public administrations throughout Europe. Further,
the partners represent a balanced mixture of public and
private research institutions, local and global public ad-

ministrations as well as technology providers. The vision
is that the customer decides what kind of device to use
to access a certain public service or information. On
one hand, this access may happen through the Internet
from home, from public kiosks, from service centres or
service points spread over populated areas. Here, the
global access point is approached via a desktop PC,
portable PC or notebook that is connected to the Inter-
net. In some cases, access may even be provided on
the move where a portable PC is connected to the Inter-
net through wireless communication facilities (GPRS,
UMTS, etc.). On the other hand, certain information,
communication or parts of complex services may be
accessible on the move independent of space and time.
The device used to enter such information and services
might be any kind of handheld device (PDAs, mobile
phones, etc.). Here, wireless application protocols
(WAP) will be the connecting glue to link the customer
to the local services and information through the global
access point. A distinction is made between three dif-
ferent user groups: citizens, businesses and public ad-
ministrations themselves. Obviously, businesses have
more frequent contact with public authorities (at least
once a month) than ordinary citizens. Further, citizens
may still prefer to go to a public service point, where a
public servant helps them through the administrative
tasks s/he has to complete. This is not just due to the
fact that, for example, currently, only about 50% of the
European population (in the northern part of Europe,
the ratio is higher than the mean, whereas in the
southern regions it is lower) has access to the Internet.
For psychological reasons, citizens will continue to ap-
pear personally at the service counter or citizen office in
order to consume a public service. Hence, it follows that
much of the work burden will fall on the front-office
workers that interact with their customers to support
them in performing a contact with an authority or act on
the citizen's behalf to consume a service. So, one im-
portant user group for online one-stop Government ap-
plications will be such front-office workers.

In India, the central government has extensively
promoted the use of information technology in managing
its internal process through the agency of the National
Informatics Centre (NIC) which was set up in 1975. A
high powered committee constituted under the chairman-
ship of the Cabinet Secretary took a decision in February
2000 to direct all ministries/departments of the central

A five-year ‘IT Vision’ and annual ‘Action
Plans’ are also required to be prepared
by every ministry/department.

348

E-Government: Steps Toward Nirvana



government to designate a senior officer as IT Manager
to act as the focal point for promotion of IT. Subsequently,
a 12-point ‘Minimum Agenda of E-governance’ was drawn
up, comprising provision of basic infrastructure and train-
ing and use of IT for certain G2G operations as well as
G2C transactions. A five-year ‘IT Vision' and annual ‘Ac-
tion Plans' are also required to be prepared by every
ministry/department. A recent review shows that three
items of the Minimum Agenda have been implemented
by 60% or more of the ministries/departments and another
six items have been covered by 20-25% of them. A
programme for training/capacity building of IT managers
is also being formulated.

The tenth Indian five-year plan has given adequate
importance to e-governance. It has conceived the
launch of the India Portal (a user-friendly portal of all
government websites for providing information and
delivery of services), National Institute of e-Governance,
Central Repository of Data, Citizen Service Centres for
one-stop non-stop delivery of public services, dissemi-
nation of information relating to best practices/innova-
tions in e-governance (including a documentary series
entitled ‘IT in the Service of People’), and awards for
best websites and innovative use of IT in the delivery of
public services. India Portal is supposed to serve as a
one-stop non-stop destination for public access to infor-
mation on various aspects of government functioning. It
is also to serve as a single window for delivery of
government services. An Expert Group has already con-
ceptualized its draft report. Inter alia it envisages setting
up of a National Information Services Board and im-
plementing the Portal with the support of various
stakeholders including industry associations, academic
institutions etc. It would require development of informa-
tion management plans, standards, data architecture,
reference data, initial data collection and conversion to
digital form, forms, deliverables, migration plan, sus-
tainable strategy and maintenance. The critical success
factors would be commitment of key contributors,
change in work culture, re-engineering of organization
processes and e-inventing government. In terms of
costing this programme, broadly speaking the
hardware, software for data warehousing and develop-
ing models of payment gateways for various Central
Government organizations and States, and consultancy
arrangements for upkeep and maintenance of the Portal
will be the minimum requirements. A sum of ap-
proximately Rs.100 crore has been recommended
during the Tenth Plan for the purpose.

As a major step in bringing in e-governance, NIC has
been implementing the following “minimum agenda” of
e-governance, as announced by the Central Government:

e G2G - Government -to-Government Portal

e (2B - Government-to-Business Portal

e G2C - Government-to-Citizen Portal: Com-
munity Information Centre, AGMARKNET
Nodes, Passports, Courts, Central Excise &
Customs, Land Records, Property Registration,
etc.

¢ ‘'India-Image” Portal : A G2C Portal to be a
state-of-the-art-portal of the Country

e G2G Portal, G2B Portal and G2C Portal in
Central Government Departments and its Apex
Organizations in the following areas of activities
to begin with: Central Excise and Customs,
Registrar of Companies, Courts - Supreme
Courts, High Courts and District Courts,
Passports, Road Transport, Banks and Financial
Institution,  Agriculture, Water Resources,
Women and Child Development, Health and
Family Welfare, Rural Development, Higher
Educational Institutions, Energy, Industry, Com-
merce, and Parliament

There are some examples where the state govern-
ment has provided information relating to various
departments online. The examples include the state of
Andhra Pradesh, where Chandrababu Naidu had taken
many initiatives by launching AP-on-line. There are also
some othar states that are progressing in the direction
of being web-enabled but it will be a few years before
it matures.

However, the usage level of the online portal
remains a cause for concern. As per the Times News
Network (December 31, 2002), the government'’s efforts
to make things easier for the general public, with its
value-added e-services, is getting little encouragement.
All kinds of forms — from birth certificated to admission
forms — can now be found on administrative portals of
civic bodies as well as the government. But there are
few takers for these services. For instance, the
Maharashtra State Electricity Board (MSEB) has now
come up with a facility through which it e-mails
electricity bills to its consumers. But, as of now, the
service has attracted only 10 to 20 customers. There are
many reasons behind this lethargy and reluctance to
embrace the idea on the part of the users. Firstly, there
is little awareness among the masses, given the fact that
Netizens still constitute a small percentage of the
population. Add to this the fact that administrative web-
sites do not market their people-friendly facilities.
General inhibitions as to making payments on a
machine and not getting a receipt for it is another factor
that discourages people from using the Net. Even
regular web users feel comfortable if they get a receipt
to rest assured that their payment has been recorded.
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Moreover, people are not able to believe the fact that the
government can work efficiently online, when it can't
even manage to do so offline. Public offices falter in
terms of computerisation, seen as the key to e-gover-
nance. However, some states, like Andhra Pradesh,
have figured out a way to prop up their user base. Apart
from its portal, www.aponline.gov.in, it has set up spe-
cial centres, which offer certificates and receipts. The
sites are a relative success thanks to a greater aware-
ness among the people about the facilities available on-
line in the state.

The Kalyan Dombivli Municipal Corporation
(KDMC), too, offers over 100 documentation and pay-
ment collection services at two of its citizen facilitation
centres. The Maharashtra government is also trying to
follow in the footsteps with its Setu programme, which
already renders about 80 services at a single touch-
point. At Mahanagar Telephone Nigam Limited's
billjunction.com, which offers payment facility for
telephones, mobile and other bills, each user pays Rs
4 and so does the biller or the utility provider.

Further requirements that have to be fulfilled in an
integrated one-stop Government platform are:-

e smoothly adapting traditional processes to
modern technology;

e providing access to public services via a single
entry point even when these services are ac-
tually provided by different departments or
authorities (single window);

e enabling access via different media channels
and devices (Internet, PDA, WAP, call centres,
citizen offices, etc.);

e guaranteeing the necessary level of security,
authenticity and privacy in communication and
transactions via the Internet, especially for per-
sonal data and information that is highly sensi-
tive;

e adapting both the internal (workflow, databases,
intranets, etc.) and external (information and
communication services to citizens and cus-
tomers, transactions of goods and services via
the Internet) change requests for public activity;

e smoothly coordinating internal and external
public activity to facilitate cross-border opera-
tions (i.e. seamless Government);

e enabling customers to access public services in
terms of ‘life-events’ or ‘business situations’ and
without knowledge of the functional fragmenta-
tion of the respective public authorities;

e allowing customers to approach and monitor
different stages of service performance (simple
information gathering; interacting with an
authority; contracting (online application); ser-
vice delivery and payment; complaints and
other aftercare needs such as feeding statistics
or feedback);

e providing customers with pre-information at
various stages and in various depths;

e providing help in filling in online forms, etc.;

e clarifying and updating underlying legal issues,
laws and prescriptions;

e ‘translating’ the demand for a service (a license,
etc.) from the citizen's/business’ world to legal-
administrative jargon and vice versa;

e matching online public services with the juris-
dictional structure (competency in the legal
sense) and routing the citizen demand to the
relevant back office;

o keeping track of the process, handling ‘freedom
of information’ requests and other ‘due process’
requirements (Wimmer, Maria A, 2002).

Obstacles to Counter

One can visualize certain obstacles common to any
smart project such as: lack of skill, lack of money, fear,
ignorance, lack of imagination, and vested interests.
Sometimes, there are people who do not wish to accept
any change. If they belong to the top tier in the hierar-
chy and are capable of influencing decisions, it be-
comes most damaging as they block progress. These
obstacles would be encountered in implementing e-
government projects also. There is a risk of e-govern-
ment systems not matching the purposes of public
administrations and there ending up an increase in
bureaucracy and a dependence on technology
(evidence suggests that IT can increase the amount of
paperwork).

Universal connectivity and PC penetration is the
most urgent issue to address before we embark upon
Government-on-line. The scenario is improving but a
comparison with other countries leaves much scope
for faster growth in connectivity. Tapan Sidkar, Mini-
ster of State for Communications, in November 2000
reported only 380,000 of India's 607,000 villages
(63%) provided telephone connectivity ['USO Funds
for Rural,” 2000]. Second, India's teledensity in May
2002 was approximately 3.94 per hundred individuals,
a significant improvement in recent years, but still a
low number relative to developed countries. There are
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45 countries behind India in the overall telephone
subscribers indicators (teledensity) in a 196-country
survey conducted by the International Telecom Union
(ITU) according to news published in the Indian Ex-
press (16 May 2002). 32 of these countries are from
sub-Saharan Africa, nine from Asia, three from what
ITU refers to as Oceanic countries and one in the
Americas. The world average teledensity stands at
32.65 and Asia at 20.07. India's ranking improves to
143rd when looked at from the perspective of basic
phone lines with 53 countries behind it so far as nor-
mal landline phones are concerned. In the case of
cellphones, India has a ranking of 167 with cellphone
penetration of 0.56 per 100 people, almost equivalent
to Pakistan at 0.55. The world average on this count
stands at 15.5 while Asia is at 9.25 per 100 people.
Emerging economies like Thailand, China and
Malaysia in Aisa and Argentina, Brazil or Mexico in
South Africa are way ahead of India in their ranking in
overall telecom density as well as personal
computers’ penetration. As far as PCs are concerned,
India ranks 167th in the world for PCs per 100 people
with 0.58 PCs per 100 people. The world average for
this is 8.42 per 100 people while Asia is at 3.31 per
100 people.

US$69 billion will be needed to raise teledensity to
15% by 2010 [Pai, 2001b]. Although the national
telecommunications system is improving, the mag-
nitude of the work yet to be done to provide basic con-
nectivity throughout the nation is such that widespread
rural access to the Internet is not likely to be available in
the near future. In terms of e-readiness, a recent survey
commissioned by a leading US multinational, placed
China at the fifth position out of a list of 38 countries.
India was a lowly 37. China has an installed base of over
150 land lines and 130 million mobile phones and has
overtaken the US in quantitative terms as far as mobiles
are concerned. India has just 7 million Internet users
while China has 34 million. This means that while 68
Indians in 10,000 have access to the Net, the cor-
responding figure for China is 260 (Dataquest Monday,
March 11, 2002).

In terms of e-readiness, a recent survey
commissioned by a leading US multina-
tional, placed China at the fifth position
out of a list of 38 countries. India’s was
a low 37.

There were major differences in e-government per-
formance based on geographic location. In general,
countries in North America score the highest, followed

by those of Asia, Western Europe, Eastern Europe, Mid-
dle East, South America, Central America, the Islands of
the Pacific Ocean, Russia and Central Asia, and Africa.
However, every region showed gains compared to the
previous year. According to a recently released report
by the Center for Public Policy at Brown University
(West 2002), Taiwan's e-government ranked first among
198 countries, followed by South Korea, Canada, the
United States, Chile, and Australia. India ranked 59" in
the order of e-government ranking. The Government of
India (Gol) had declared 2001 as the ‘Year of e-govern-
ment.’ The purported aim was to promote and enhance
the use of IT in governance in accordance with the
measures suggested by the Task Force set up by the
Ministry of Information Technology (MIT) in 1998. But a
look at the actual implementation shows that almost 40
per cent of MIT’s targets are yet to be achieved and
most of them, directly or indirectly, relate to e-govern-
ment (De 2001). According to Gartner Research, only 10
per cent of the government bodies around the globe will
be able to move towards e-government by 2005. India is
lagging behind due to poor infrastructure and the slow
response to the emerging cyber-culture. The transition
from governance to e-government takes place in four
phases, beginning with a “presence” phase, followed by
“interaction,” “transaction” and a final “transformation”
phase. India is still in the earliest phases of its transition.

One would accept e-government an evolutionary
phenomena. It is not ideally possible to route all public
services through a single website because public ad-
ministration and governance are very complex with a
high degree of legal structuring of administrative work, a
large amount of non-instrumental rationality and many
people and institutions involved. Hence, sometimes
governments still have to provide traditional ways for
citizens to fulfill their obligations and business with
public administrations. The transition to higher level re-
quires careful planning, semantic standardization, intel-
ligent service bundling according to the specific
situation and context of a citizen or business partner;
the readiness for organizational change and new work
responsibilities of public employees; and the adaptation
(or creation) of a legal framework to fully enable
electronic public service provision.

Resources and funding are another serious and
most significant obstacle to e-government. In India of
late budget allocations to IT has increased but the
spending has not been wise. Budget needs to be
guided by a national vision following policy driving well-
planned projects. According to Marc Strassman, “Im-
agination doesn't really cost anything, but it is often in
even shorter supply in the public sector than cash”.
Marc Strassman is President of Citizens United for Ex-
cellence in E-Government (www.voxpolitics.com).
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Fear of technological change is largely the result of
ignorance. Further fear of disclosure capabilities of a
fully implemented e-government system is so profound
that many in power and bureaucracy would do every-
thing to impede the coming of e-government.

Linked to this mind-set is ‘resistance to change’
about which Strasman very rightly commented, “a very
hard to overcome obstacle to implementing e-govern-
ment, is residual, irrational, immovable opposition to
change, of any kind, justified by any reason, however
logical, historically-grounded, plausible, intriguing,
promising, and well-argued”.

Steps to Nirvana

‘Nirvana’ means enlightenment. The term was first
time coined when prince Sidharth become Budha and
attained Nirvana (a sense of gaining eternal liberation in
a state of total or super consciousness) in the end after
spreading his teachings of the noble path to Nirvana. It
recommends a balanced approach to the journey of life
towards enlightenment and avoids the extreme of self-
torture or self-indulgence. In the domain government,
the Nirvana is a one-stop on-line government. How it is
achieved requires the understanding of the several is-
sues described above.

Subsequent to this it is important to identify the
balance path for government to achieve Nirvana. The
first step would be to know the technologies that will
enable e-governments such as smart cards, bio infor-
matics, Geographical Informational System (GIS) and
wireless technologies. One should be able to evaluate
various technologies and recommend the technology
for the future. The concept of enterprise modeling may
be useful. There are examples of governments bearing
the fruits deploying ERP (Enterprise resource planning).
This follows aspects of managing data in government
enterprises including data warehousing, data mining,
decision support systems and knowledge management
for government departments to ensure better efficiency
and results.

The security threats are enormous in e-gover-
nance. It talks about the cyber terrorism and attacks
on various websites. Some of the world famous cases
on cyber crime can provide good learning. Though
the framework of laws related to the Internet like the
Indian IT Act 2000 and the privacy laws are in place,
there are still many risks. The learnings from the Sep-
tember 11, 2001 attacks on US can act as the
benchmark for planning cyber security. A disaster
management with a roadmap for the future cannot be
overemphasized.

The public-private model in governance brings
several benefits as fallout of financial partnership and
outsourcing. E-government will demand reforms and
reengineering in government for a new government to
be more efficient and receptive to the needs of the
people. Above all the factors lay the importance of
leadership in the success of e-governance projects.
Leaders like Chandrababu Naidu, S.M.Krishna and
Digvijay Singh have gone a long way in making e-
governance successful in the villages of Andhra
Pradesh. The role of the CEQ and his team are im-
portant for the implementation of any successful e-
Governance project.

We need also evaluate the performance of an e-
government by remaining conscious of the various
parameters of success of e-governance projects. Inter-
national cases help identify the best practices which can
be replicated and rolled out in large numbers. The focus
should be on gathering insight on challenges in e-gover-
nance, new paradigms and value propositions and e-
democracy models. The emphasis should be to bring
out the reasons as to why some projects have been
successful and others have failed.
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Why this reluctance to make the change? We fear the process

of reeducation!
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KM in e-Governance

C. S. Arora

Several factors distinguish the functioning of Govern-
ment organizations from private business enterprises.
The importance of Knowledge Management (KM) and
its application to e-Governance has been discussed
using a ‘process perspective’ of public administration.
The difference in approach for KM implementation in
business vis-a-vis e-Governance and the resultant chal-
lenges for performance assessment are highlighted.
The author then proposes some measures for perfor-
mance evaluation of e-Governance projects in order to
evolve a model for e-Governance performance assess-
ment.

C.S. Arora is director, office of the Registrar General, Ministry of
Home Affairs, New Delhi.

The issue of implementing Knowledge Management
(KM) concepts in e-Governance raises a number of
questions. How different is the relevance and ap-
plicability of IT/ KM for e-Governance processes from
that in the corporate business environment? What are
the challenges for an effective KM-based e-Gover-
nance? Is e-Governance aimed at just delivering
government services on-line using electronic means or
being an instrument for transforming government into
an economic engine for stimulating economic competi-
tiveness? Would e-Governance be viewed as provider
of citizen information on the web or a provider of com-
prehensive knowledge required for complex citizen/
business interactions involving two-way knowledge
sharing and payments? Are the governments at all
levels - central, state and local - adopting e-Governance
under pressure to work more efficiently and effectively,
or is a fundamental reassessment of their agenda now
imperative in all societies globally? How does one
measure the outcome of e-Governance in terms of a
‘value' framework - rather than being contented with
some soft, ‘feel-good’ benefits?

Understanding these issues is a prerequisite for
proper implementation of KM concepts in e-Governance
- rather than copying the implementation models of KM
in business enterprises. This paper addresses these is-
sues and recommends formulation of a KM-based per-
formance measurement model for e-Governance at the
planning phase itself.

The evolving scope of e-Governance

The power that governments wield - as employers,
as buyers, as regulators, as a custodian of state
defence and public welfare, and as agents for economic
growth - is enormous. Passing through the present IT
revolution and the associated changes, the impact of
this influence takes on new dimensions. Tapscott
(1996) has summarized the scenario as follows:

*...governments are central players in the new economy. They
set the climate for wealth creation. They can act as a deaden-
ing hand on change or be a catalyst for creativity. They can
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cause economic stagnation through runaway deficits, or they
can set a climate for growth.*

As political leaders are being asked to make
governments a catalyst for economic growth, they
simultaneously face demands to make the services
governments provide more accessible, responsive and
affordable. Just like the private business sector, govern-
ments too now face a need for transforming themselves
through a fundamental redefinition of service delivery
strategy accompanied by the innovative use of IT.
Governments now recognize the value of an improved
information infrastructure and see IT as an engine for
revolutionizing how they fulfill their basic mission - to
deliver health care and education, stimulate economic
growth, develop and maintain infrastructure, ensure jus-
tice and maintain peace (Thornton, 1997). Addressing
these challenges successfully requires them to adopt
e-Governance utilizing the transformational power of IT
and KM tools. Adopting e-Governance is also a neces-
sity now because in a knowledge-based society put into
motion by a hi-tech private business sector, govern-
ments can no longer interact in an old fashioned way.
Business organizations like to work with government in
the same electronic form; they would like to settle
regulatory and tax issues on-line and also would like to
implement on-line service delivery for all citizens includ-
ing those processes requiring governmental involve-
ment. Governments have to join the Information
economy and ofcourse galvanize the economy to
higher levels.

The role of IT and associated challenges

Arora (1998) examined the issue of "Does IT mat-
ter?" at two levels - at the macro level for the betterment
of the societies in developing countries and at the micro
level of IT's impact on business enterprises. Though
putting in place an effective IT infrastructure has been
the basic prerequisite for business survival, it does not
automatically ensure business growth and prosperity.
Citing various research studies done in Massachusetts
Institute of Technology, by Computerworld and else-
where, Arora has concluded that the limiting factor In
transforming organizations is the people's ability to
change, not technology. The organizational issues,
resistance to change and other change management
issues become more pronounced, rather than the IT
deployment. He has arrived at the paradigm that "In IT
function, the T representing technology is no longer the
critical factor for success. The T matters more now if it
represents transformation.”

The challenges before management while leverag-
ing IT are not technological, but deal with soft dimen-
sions like information culture and resistance to change.

Successful IT deployment raises the following three is-
sues surrounding organizational transformation:-

The challenges before management
while leveraging IT are not technologi-
cal, but deal with soft dimensions like
information culture and resistance to
change.

e When and how to initialize the transformation?
¢ How to manage the transition?

e How to eventually cope with the change
process to ensure its success?

Handling resistance to change and making the or-
ganizational culture more conducive to change have
emerged as the most critical human-centered challen-
ges, which matters in IT. For efficient handling of this
challenge, a thorough understanding of insights into
human behaviour and the ability to synthesize the
human and technological aspects of change manage-
ment is required. The mixed results of the implementa-
tion of business process reengineering (BPR) for
IT-induced organizational transformation are primarily
due to varying effectiveness of managers in coping with
this human-centered challenge rather than handling
technology. What matters in IT is managing transforma-
tion, not just technology.

There is lot of commonality on this aspect between
business organizations and government departments
on the road to effective IT deployment. But there are
specific differences too, as given in the following
sections.

Difference between the functioning of business
enterprises and government

There are several matters that distinguish the
functioning of Government organizations from private
business enterprises. Even though the initial phase of
e-Governance (by way of providing services to the
citizens like, granting drivers’ licenses, registration of
vehicles and properties, etc.) appears to be similar with
the services that can be provided by commercial firms,
significant differences of a more complex nature do be-
come visible in the manifold activities of public ad-
ministration. The typical front office operations
concerning the interaction of government agencies with
citizens form just the tip of the iceberg of e-Governance.
Beyond these front office operations, government
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functioning covers many processes that are different
from the type of processes encountered in retailing,
banking or other branches of the economy. Essentially,
the difference is to be found at the level of the legal
provisions that govern such processes, as well as in the
knowledge that is required to make the decisions,
which are normally the result of the process. Such
processes include:-

e Complex decision-making, not only about
policy questions but also with regard to opera-
tive matters;

o Processes involving negotiations among
various stakeholders about matters of public in-
terest;

e Processes of policy formulation (e.g., legislative
processes) and democratic participation.

Considering the above administrative processes as
unique to the government functioning, the important
aspects of difference brought out by Lenk, Traunmuller
& Wimmer (2002a) are:-

e The specific tasks of government,
e The role of law

e The special significance of knowledge.

The breadth of government’s agenda, especially at
the central level includes safeguarding of citizens’ life,
welfare and defence. Basic goals of government include
proper functioning of legislation and jurisdiction, promo-
tion of economic development, protection of principles
of civic rights, preservation of environment and emer-
gency management etc. For implementing this agenda
set politically, governments have to follow the legal
norms as a standard vehicle of communication between
government and its stakeholders.

With regard to complex decision-making,
knowledge is of particular and special importance to the
government. Lenk, et al., have given less importance to
those types of knowledge which are required for internal
administrative processes, but have brought into focus
the other unique types of knowledge which are of
relevance to the core business of government.
Management of this knowledge assumes special and
distinctive significance for e-Governance.

Difference between KM approaches for
e-Governance and business environment

Generally Knowledge Management is discussed with
regard to business environments where knowledge is of
importance for promoting innovation. By contrast, in e-

governance, knowledge is considered from the perspec-
tive of administrative actions. The special significance of
knowledge for administrative decision-making at the
operative level makes KM the essential foundation of
e-governance. These special types of knowledge to be
brought under an effective KM system are:—

e Legal knowledge;

¢ Knowledge of the facts given in a special case
to be decided upon;

° Knowledge about the means of action, which
government has at its disposal;

e A repository/ knowledge base of various ad-
ministrative processes, which is gradually built
up while working on a decision case;

e Knowledge about the effectiveness of various
performances measures.

Since knowledge like any other scarce resource
should be managed, Knowledge Management has be-
come an important issue for e-Governance too.
Though KM as a branch of management for managing
organizational knowledge and knowledge processes
has been well-developed for business environment, no
such formal discipline has yet shaped up to consider
KM as a distinct activity for e-Governance. What are
managed so far are information sources: libraries, ar-
chives, and data banks. The ways in which individual
decision makers or groups access these sources and
interpret the contents so as to transform their own
knowledge is in most circumstances not yet seen as
something which can be managed.

Knowledge Management has become
an important issue for e-Governance.

The knowledge of the decision-makers can be
considerably improved if they could command easy
access to information repositories of different types in
their respective functions. Similarly, another type of
knowledge comprising of process history repositories
containing both factual and legal information, can be
very useful for the decision-makers for interpretation
and case-to-case decisions. KM as a formal discipline
of management in e-Governance can be very helpful
for creation, transfer, documentation, storage and
utilization of knowledge comprising administrative
processes and decisions, in digital form. This enables
the government department to provide required infor-
mation to citizens and businesses, provide electronic
services, create electronic portals and conduct
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electronic transactions through integrated systems
(Anttiroko 2002). ‘

The conceptual foundation of Knowledge and
Knowledge Management

If we are concerned about knowledge management,
we need to be clear about what we mean by the word
knowledge and knowledge management. Hence con-
ceptual clarity of these terms is necessary at this stage.
A working definition of knowledge as suggested by
Davenport and Prusak (1998), is given below:

“Knowledge is a fluid mix of framed experience, values, con-
textual information, expert insight and grounded intuition that
provides an environment and framework for evaluating and
incorporating new experiences and information. It originates
and is applied in the minds of knowers. In organizations, it
often becomes embedded not only in documents or
repositories but also in organizational routines, processes,
practices and norms."

From a management perspective, there are clear
distinctions between two types of knowledge. Common
practice now refers to them as explicit and tacit
knowledge. They can be described as follows:-

e Explicit knowledge is precisely and clearly ex-
pressed, with nothing left to implication.
Generally, it is fully stated and openly expressed
without reservation.

e Tacit knowledge is understood but not clearly
expressed. It is often personal knowledge em-
bedded in individual experience and involves in-
tangible factors, such as personal belief,
perspective and values.

After knowledge, let's now deal with the other con-
cept — knowledge management. This concept has been

debated by academics and managers since long, and

so is not new. Business organizations have been prac-
ticing it in some way or the other - however informal and
unstructured - but only a few businesses have mastered
it. Despite this, as a field of systematic study and dis-
cipline, KM is definitely new. Many practitioners have
come up with a myriad of definitions and often there is
little agreement on any one. However one particular
definition proposed by the Gartner Group is quite com-
prehensive and applicable equally for government or-
ganizations (“Building Resource Champs”, The
Economic Times, Sept. 11, 2000). This definition not
only-tells us what KM is all about, but also emphasizes
on what is required for effective KM, and more specifi-
cally what it can do or not do.

“KM is an emerging set of processes, organizational struc-
tures, applications, and technologies that aim to leverage the

ability of capable, responsible, autonomous individuals to act
quickly and effectively. KM achieves this end by providing this
capable, responsible, autonomous individual with ready ac-
cess to the company's entire store of knowledge, including
much of what is not documented. KM requires an integrated
approach to identifying, managing, and — most importantly -
sharing the company's information assets, including
database, documents, policies and procedures (explicit
knowledge) as well as undocumented expertise resident in
individual workers (tacit knowledge).”

The “process perspective” binding Knowledge
Management with e-Governance

The comprehensive definition of KM given above is
based on a framework for consideration of KM as the
“set of processes” by which knowledge is manipulated
in an organization. The set of processes comprising the
KM programme in an organization is as follows:

e Knowledge creation: To discover, realise, con-
clude, articulate and discuss for creating new
- knowledge

e Knowledge capture: Includes documenting,
digitizing, extraction, representation and
storage of relevant knowledge

e Organizing knowledge: Structuring, cataloging,
abstracting, analyzing and categorizing of
knowledge for specific usage

e Knowledge access: Presentation, display,
notification, profiing and searching the
knowledge for a specific application

e Knowledge application or use: Includes applica-
tion of knowledge for business performance,
providing service, making new products and
continual learning at organizational level.

KM Architecture and Technology, Presentation at Gartner
Group Symposium, Florida (1999).

Source:

The set of KM processes primarily involves people.
Thus, KM activities are fundamentally linked with col-
laboration, interaction with people, and the systems
which support this. The technology plays an enabling
role for KM processes, for example, use of an Intranet
facilitates collaboration and interaction among people,
but it is finally the human dimension that plays a driving
role for KM processes.

A similar paradigm of viewing e-Governance as a
"set of administrative processes' can be visualised.
Lenk, et al. (2000b) have developed a process model for
public administration combining the two perspectives of
processes seen as production processes and decision-
making processes. While the production processes are
somewhat similar to the traditional business processes
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in commercial organizations, the administrative decision
making processes are somewhat different for e-Gover-
nance, which involve negotiation processes and
democratic deliberations for policy making.

The use of knowledge and associated KM system
depends upon the type of e-Governance processes.
This process perspective binds KM with e-Governance
as given in Table 1 below:

Table 1: Linking KM with e-Governance Processes

Administrative process Issues in Knowledge
type Management

Routine processes Knowledge of citizen

information

Individualised decision- Knowledge of law and process

making repository

Negotiations Knowledge-enhancing
platforms for group decision
making

Democratic deliberation Basic civic information/

structuring debates

For each of the above administrative processes, a
different KM system has to be developed. Basically it
involves a mapping exercise of administrative processes
with corresponding KM processes. The routine proces-
ses of recurrent production nature can be benefited to
some extent from the standard procedure of customer
relationship management (CRM). But there are addi-
tional exigencies in the government processes concern-
ing identification of the parties, security and reliability of
the communication, etc. However broadly, these well-
structured processes of citizen-government interactions
are well amenable to KM processes. Similarly, for in-
dividualised decision-making, a process repository with
legal knowledge embedded can be given by a suitably
designed KM system. However, for other processes like
negotiations and democratic deliberations, effective KM
systems are still to be developed specifically for e-
Governance. The existing tools like group decision sup-
port systems (GDSS) can perhaps provide a starting
base for such development.

Performance measures for KM-based
e-Governance: the challenges

According to a latest report by Gartner Group on
e-Governance, more than 50% of e-Governance
projects worldwide will fail to deliver the service levels
required by citizens and businesses. Obviously, the in-
tangible, ‘feel-good’ factors like improved quality of
citizen services, better law enforcement, increased
transparency, increased convenience, higher efficiency,
etc. would not deliver the real business value. These

‘feel-good’ factors sound very promising at the initial
stages of planning, but unless a rigorous model for per-
formance metrics is in-built through the entire cycle of
e-Governance planning till implementation, disillusion-
ment is bound to set in. According to this report
released in June 2003, Indian e-Governance initiatives
have reached the ‘peak of inflated expectations’, and
through 2003 till 2005, a ‘trough of disillusionment’
would be faced on the ‘hype cycle’ of e-Governance. A
major reason is the lack of rigorous performance
measures for the initial projects of e-Governance started
in the last 2-3 years. Only after this challenge of putting
in place a practical framework/ model for performance
assessment is addressed, would the ‘business value’ be
added to these projects. Gartner expects a ‘period of
enlightenment’ for e-Governance projects in India from
2005 to 2010, followed by a ‘plateau of productivity'.

Neely (2002) talks about the practical challenges in
design and implementation of performance measure-
ment systems. Different challenges are associated with
four fundamental processes of performance measure-
ment: measurement system design, implementation,
managing through measurement, and ‘refreshing’ the
measurement system. In design, the challenge lies in
choosing the right and vital measures and avoiding ex-
cessive measurement. At the implementation stage, the
challenges are two-fold. There is the data access issue,
i.e. the need to get access to the right data, and the
political and cultural issues, notably people’'s fear of
measurement and the games they consequently play to
try to manipulate target setting. To combat this, people
inside organizations need to be educated to understand
the purpose and use of the measurement system.

The challenges for formulation of performance
measures for KM-based e-Governance can be coped
with successfully only if some common pitfalls are
avoided. Tiwana (2000) reports that most organizations
are vulnerable to the following pitfalls in their choice of
KM-based performance metrics:-

¢ Using too many metrics

e Delayed and risky rewards tied to metrics

e Choosing metrics hard to control

e Choosing metrics hard to focus on

e Choosing metrics that neglect the "soft results"
or intangible outcomes

e Choosing metrics that are too rear-view

oriented
e Measuring the wrong things

Skyrme (2001) has dwelt in detail about the practical
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considerations for formulation of new metrics for KM-
based activities, which are directly relevant for the per-
formance metrics for KM based e-Governance. These
are:-

e The organization's strategic objectives, busi-
ness priorities, and critical success factors
should be the starting point for determining the
categories of performance measures and or-
ganization-wide indicators.

e The indicators chosen should reflect a mix of
different types, such as inputs, processes and
outputs, absolute numbers, ratio, percentages,
and subjective ratings.

o Develop indicators with a future orientation, that
is, lead indicators of financial performance.

e Have enough, but not too many, indicators in
each category (typically two to four, giving
around 12-15 key indicators in total).

e Develop causal loop models that help you un-
derstand the interdependencies.

e Develop indicators as a team process, so that
people are sharing knowledge and coming to a
common understanding of the organization.

e Allow a degree of customization across or-
. ganizational units, but have some common
ones to aid comparisons.

e Align individual goals and metrics with those of
the organization's measurement system.

Proposed performance measures for KM-based
e-Governance

The need for an effective framework of perfor-
mance measures for KM-based e-Governance has
been very clearly brought out in the above section.
The challenges associated with formulation of new
metrics for performance of KM-based activities like e-
Governance have also been spelt out, along with
some practical guidelines for formulation of new
metrics. Further research is recommended in this
direction, because there are no available models for
implementation on ‘off-the-shelf’ basis. This is mostly
because e-Governance is rather a recent activity -
particularly in India. Additionally, the existing research
in potentially relevant fields in the business domain
(such as data processing or management information
systems) does not incorporate the views, concepts
and history applicable to e-Governance. As an il-
lustration already given, the goals of e-Governance in-
clude not only more efficient operations (as in the
business environment), but also better quality of ser-

vice, and increased and better quality of citizen and
business participation in governance processes.

The starting point for such research would be the
identification of various potential measures for perfor-
mance. The performance measures for KM-based e-
Governance would expectedly be different from the
measures for KM-based business enterprises. Some of
the potential performance measures for e-Governance
are proposed below. These are however to be taken
only as starting reference for further research into the
relative importance and the measurement/quantification
ease for each of these factors. Only after the initial field
research using certain rigorous survey instruments, the
stronger of these candidate factors should be short-
listed for further analysis of their impacts on the e-
Governance performance. It is expected that such a
research by the government departments at the central
or state level would lead to a performance framework
comprising of around 12-15 key measures in 2-4 broad
categories. The initial measures proposed for perfor-
mance evaluation of e-Governance projects are as
follows:-

e [T infrastructure investments
e Investment on communications infrastructure

e Return on Investment (cost savings, increased
revenue) from e-Governance projects

e Duration of functioning of e-Governance

projects in that department

e New wusers (citizens/ business entities)

registered in a period

e Average number of times a registered user has
used the system

e Ratio of repeat users to the total users in a
period
e User satisfaction (on a measurable index)

e Servicing employee satisfaction (on a

measurable index)

e Average training servicing

employees (in days)

imparted to

e Specific training on KM based e-Governance
imparted to employees (in days)

e Total spending on training/competence
development for employees

e Ratio of staff dedicated for e-Governance to the
total staff

e Availability of a documented e-Governance
‘vision' for that department
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e Extent of integration of e-Governance with
policy objectives

e ‘Image’ of that government department (on a
suitably calibrated scale)

e Change in corruption level (measured on a
suitable index), etc.

As explained already, the above-proposed factors
are just indicative as a starting base for further research.
These are not obviously exhaustive and some of these
are not directly measurable. Further research has to
cover determining the extent/ease of quantification and
the degree of importance for each of these factors,
before being incorporated into a structured model/
framework for e-Governance performance.

Concluding remarks

The concepts of Knowledge Management have
been applied so far generally to business organizations.
The design, implementation and management aspects
of KM have been streamlined quite adequately for large
business enterprises — particularly in service sectors like
consulting and finance. However the assessment of ef-
fectiveness of KM in business enterprises is still a sub-
ject of advanced field research presently — even though
some leading global corporations have formulated their
own KM assessment frameworks (which they have not
shared yet in public domain).

The concept of e-Governance has been gaining
ground recently, from initial isolated attempts of applica-
tion in the US and European Union, to extensive ap-
plication and research in developing countries -
particularly in India. Emerging from the practitioners’
domain, e-Governance has now added serious re-
search, implementation and policy framing issues to its
agenda. This is because emerging from automation of
just the front office operations of electronic service
delivery, e-Governance is progressing onwards to in-
creased and better quality citizen participation through
enhanced collaborative systems and a knowledge-
based model leading to a transformation of government
functioning. The relevance of KM in e-Governance and

the differences in concepts and implementation of KM
programmes from those in business organizations have
been becoming clearer. However, like in the case of
business enterprises, performance measurement for
KM-based e-Governance is one major implementation
challenge, that requires even more serious research for
evolving a structured model for result assessment.

The difference in approach for KM implementation
in business vis-a-vis e-Governance and the resultant
challenges for performance measurements highlighted
in this paper are more of a practical nature and are not
abstract. Work has to go into researching for relevance
and quantification of some factors proposed. It is only
after a formal structured framework is evolved through
extensive research that the decision-makers for e-
Governance projects can be confident of the real busi-
ness value of these projects.
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Green Supply Chain Management: A KM
Focused e-Governance View for SMEs

S. Wadhwa, Avneet Saxena & Anil Kumar

This paper examines the significance of Knowledge
Management (KM) focused e-Governance in the Green
Supply Chain Management (GSCM) context and dis-
cusses a few innovative ideas in this direction. In our
opinion, the KM-focused GSCM simulator can en-
courage small and medium entrerprises (SMEs) to be-
come effective green movement partners in the supply
chains. -

S. Wadhwa is Professor; Avneet Saxena and Anil Kumar are research
scholars at Indian Institute of Technology, New Delhi.

In order to achieve a sustainable economic system,
industries must improve their Green Productivity (GP),
which is defined as “a strategy for enhancing produc-
tivity and environmental performance for overall socio-
economic development” (APO, 1999). The goal of GP is
to achieve improvements in productivity, quality and
sustainability. GP designers need to consider not only
stand-alone enterprises, but also the supply chain
management. In our view the vision of green produc-
tivity can be augmented by popularizing the impact of
every decision in any existing supply chain on the en-
vironment parameters (i.e. greening the supply chains).
Here IT and Government can play a significant role. In
this direction Knowledge Management (KM) focused e-
Governance can offer significant GP benefits, especially
to the small and medium enterprises (SMEs) in the
supply chain.-

., Is simple business sense, Knowledge Management
(KM) can be seen as creation, sharing, adaptation, ap-
plication and advancement of knowledge in enterprises
to improve their performance. Tiwana (2000) views KM
as the ability to create and retain greater value from
core business competencies. A number of multination-
als are using existing and new knowledge for moving to
green their supply chains, and purchasing policies are
reflecting the environmental requirements. To stay in the
market, suppliers also need environment-focused
knowledge and have to modify their business practices.
Thus research direction in the area of green manufactur-
ing has extended into green supply chain management
(GSCM). GP and GSCM have synergies and provide
organizations with a means to enhance their produc-
tivity quality, and improve the environmental perfor-
mance (Lamming and Hampson, 1996). According to
Gilbert (2001), greening the supply chain is the process
of incorporating environmental criteria or concerns into
organizational purchasing decisions and long-term
relationships with suppliers. Greening of the supply
chain by organizations is forcing both upstream and
downstream parts in the supply chain to re-examine
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their business practices. The GP-GSCM practices have
focused on reduction of waste and re-use of products
(e.g. reverse logistics etc). There is a need to enrich the
integration strategies in supply chains with a focus on
transportation and distribution systems. This area deser-
ves greater research attention, especially for SMEs in
the global context. In this paper we attempt to
demonstrate the need for this focus.

Greening of the supply chain by or-
ganizations is forcing both upstream
and downstream parts in the supply
chain to
practices.

re-examine their business

There is also the governance issue on the supply
chain that could facilitate enhancing environmental per-
formance through a supply chain. To control various
environmental laws, governance system need to use IT
effectively (Humphrey and Schmitz, 2001). The Govern-
ment is a knowledge intensive institution, which posses-
ses tons of data on citizens, businesses, rules,
procedures, precedents and paper files. There is a need
for a good amount of planning for the management and
distribution of knowledge that spans areas of projects,
domain experience, and other knowledge bases. In this
context, e-governance can ensure more web-based ser-
vices that can help GSCM managers to follow environ-
ment knowledge by accessing the Government
knowledge bases. In our opinion, the GSCM managers
must also evolve knowledge-focused decisions that
may reduce the distribution and transportation costs.
This paper examines the significance of such KM
focused e-Governance in the GSCM context and dis-
cusses some innovative ideas.

Despite the importance of GSCM in industrial ecol-
ogy, the integration of logistics flow in a green supply
chain still remains a critical issue in GSCM for the or-
ganizational strategic point of view (HWA, 2001). Fur-
thermore, the corresponding member behaviour, e.g.,
the willingness to supply products within time, and other
external factors such as government policies and
regulations, influence the performance of a green supp-
ly chain (GSC), particularly in the transportation and dis-
tribution channels which critically impact the
environment. We explicitly demonstrate the transporta-
tion based demo model that shows how the distribution
decision affects the entire chain.

Global Supply Chain Management Overview

The synergy of GP and GSCM provides an oppor-

tunity to assist organizations, to enhance their produc-
tivity, quality and environmental performance through
the continuous flow of information, technical assistance
and support, and sharing of knowledge. GSCM is a
modern management mode of synchronizing the
thoughts about environment protection. For instance
the product life cycle assessment focus is increasing.
This means more knowledge sharing on the processes
of the raw materials procurement, the design and
manufacturing, distribution and transportation, usage,
recycling and reuse are considered systematically. Ac-
cording to Sarkis (2003) business organizations are
facing increasing pressure of balancing marketing and
environmental (green) performance. In the same way
Gradel and Allenby (1995) highlight the current state
and trend of environmental degradation (from
regulatory, consumer, and moral standpoints), from
enterprise to enterprise integration. This indicates a
need for a change in the environment-based enterprises
philosophy. The new logic on competition is based on
supply chain (Stock, 1998), and new trends in the
market can help to implement the green supply chain. It
is important to analyse the productivity issues in supply
chains that are becoming global. Wadhwa (2004) at-
tempts to investigate global SCM implications on total
productivity improvement and indicates that knowledge
sharing focused decision making in global chains can
result in higher productivity. There is a need to extend
such studies towards GSCM contexts. Compared with
the traditional supply chain, GSC has some different
characteristics like green, closed loop of material flow
and integration. GSC emphasizes the environmental
characteristics of the supply chain requiring the mini-
mum consumption of resources and energy and en-
vironmental pollution. This is obtained based on the
green performance of the parts of the supply chain with
suggested alternative methods. The traditional supply
chain is an opened-loop process that ranges from raw
materials to the usage of the products (Khoo et al.
2001).

Figure 1 explicitly shows the directional paradigm
shift towards GSCM. We have considered the evolution
of the environment consciousness from single
enterprise to extended future level GSCM. Initially, en-
vironmental (green) consciousness developed due to
the realisation of environmental impacts. Now it has be-
come a necessity to follow the environmental rules,
regulation or in short environmental (green) culture to
compete with various governments, businesses and
global needs.

Enterprises have developed a diverse set of initia-
tives for greening SCM, including screening suppliers
for environmental performance, providing training to
build supplier environmental management capacity, and
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developing reverse logistics systems to recover
products and packaging for re-use and remanufacture.
Green SCM cannot only generate environmental
benefits, but also business benefits (Beamon and Fer-
nandes, 1998). However, a major challenge in industry is
the transition from the conventional supply chain to a
green supply chain. Due to several constraints this tran-
sition could imply use of several supply chain routes
towards greener directions. A supply chain may have
several supplier options, several transportation options,
several ordering and several supply ‘quantity options.
This implies that the transition phase may need to focus
more on operating with SCM flexibility. Wadhwa and
Rao (2003, 2004) discuss how supply chains can exploit
SCM flexibility to their advantage. In our opinion, the
concepts can be applied to GSCM too. Wadhwa et al.
(2002) shows the role of structural flexibility and how
simulators can help to innovate effective e-business
structures. They also highlight the role of flexibility in the
supply chains using demo models. One may need
good simulation models to help exploit the underlying
flexibility towards improved GSCM performance also.
For instance, a simulation model may depict the impor-
tance of choosing the right option on transportation
mode in a GSCM network. This may ultimately affect
the environment because the entire transport mode may
be using a fuel that is less hazardous to the environ-
ment. At the same time, the simulation model may show
that it also reduces overall costs etc. In short, greening
of supply chains may be facilitated by a total systems
focus and tools such as simulators may help in re-en-
gineering the existing supply chains. Government can

play an important role by sharing knowledge, influenc-
ing consumption patterns, encouraging suitable
demand profiles, providing subsidies on greener fuel-
based transport systems and in inspiring management
of environment knowledge across various firms of supp-
ly chain systems.

KM-based E-Governance

As a concept, e-Governance can be perceived to be
contextually inclusive of e-Business based processes in
organizations (Okot-Uma, 2001). Government systems
can maintain on the web environment related
knowledge that is useful for Industry. Effective KM prac-
tices can help to share this knowledge with GSCM
members on needs basis. Continual efforts to grow
awareness, acquire, adapt, apply and advance environ-
ment-focused knowledge may be carried out. The
development in e-governance requires a rethinking of
knowledge distribution as it significantly affects the or-
ganizations and the supply chains. The e-governance
framework can integrate localized knowledge sources
into a single integrated system and serve as one stop
for governance (Gupta et al., 2003). KM can facilitate the
government to share knowledge in an industry -
government integration environment, which can further
provide a guide to follow the environmental (e.g. green)
regulations effectively. Figure 2 elaborates governance
and environmental needs with a new supporting KM-
based paradigm. This shows that the various environ-
mental attributes play an important role in government —
industry integration. Knowledge Management (KM) is
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also foreseen as a vital application area in this domain
by encouraging knowledge sharing with various GSCM
nodes.

KM as a formal discipline of management in e-
governance can be very helpful for creation, transfer,
documentation, storage and utilization of knowledge
comprising administrative process and decisions, in a
digital form. This enables government departments to
provide the required knowledge to citizens and busi-
nesses, provide electronic services, create electronic
portals and conduct electronic transactions through in-
tegrated systems. KM provides processes to capture a
part of tacit knowledge through informal methods and
pointers and high percentage of explicit knowledge,
reducing the loss of organizational knowledge (Nonaka
and Takeuchi, 1995). A KM based e-Governance can be
promoted towards sharing of both explicit and implicit
knowledge by developing collaborative work groups
focusing on environment impact issues. E-government

may involve several autonomous bodies that facilitate
government to business relationships (G2B). In this
manner, the businesses as part of supply chains may
have easy access to environment impact data leading to
an easier road towards GSCM.

E-Governance and GSCM

E-governance can play a vital role in GSCM by
focusing on environment through the business to
government (B2G) and government to business (G2B)
processes. These processes mainly encompass
procurement, distribution and supply chain interaction
decisions. E-governance can thus facilitate greater en-
vironmental concern for cleaner production, cleaner
society, visibility to government regulations, future
liability, opportunities for waste reduction, landfill or dis-
posal of product etc. E-governance can facilitate various
environmental tools like Environmental management
system (EMS), ISO 14001, and Design for environment
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Fig. 3. Detailed Schematic for Application of KM based e-governance in Green Supply Chain Management

(DFE). These evolving phenomenon can facilitate
government to post environment related knowledge and
regulations for the use of GSCM firms. As a concept and
an emerging practice, e-governance seeks to realize
processes and structures for harnessing the poten-
tialities of IT and environmental consciousness at
various levels of government and beyond (Wadhwa and

Saxena, 2003). The real benefits of this will be achieved
if the existing government processes are carefully re-en-
gineered. Figure 3 shows a suggested schematic of e-
governance and global supply chain integration.

GSCM is an area in which the government must
support greater R&D and must encourage re-engineer-
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Fig. 4. Simulation Tools used to analyse GSCM

ing of the existing production and distribution process.
Transportation is one key area that now needs greater
government attention. We depict a few governance re-
lated issues in this regard. Our focus is to expose gover-
nance issues in systematic transportation-based
decisions across the entire green supply chain which in
the past were the least noticeable areas. Correspond-
ingly, comprehensive models involving such gover-
nance issues across green-supply chains are rare.
Some supportive arguments can also be found in Stock
(1998). These published models can be classified into
deterministic models (Richter, 1996) and stochastic
models (Simpson, 1978; Heyman, 1997), differing main-
ly with respect to their assumptions on the demand and
recovery processes of logistical flows. Beamon (1998)
expresses that the concept of “governance” is central to
the global value chain approach. This term expresses
that some firms in the chain set and/or enforce the
parameters under which others in the chain operate. In
automotive industry, the development of new material
has emerged as a trend to meet environmental and
safety requirements, as noted by (Sarkis, 2003). In our
view, e-governance can make green organizations with
good environmental practices and high environmental
performance as a strategy to efficient performance of
both the government and industry. The industry and
government requires KM-based GSCM focused
simulators that can highlight the role of logistics system
(especially the transport system) in improving both the
productivity and reducing the environment impact
costs. The simulators are needed as the number of
parameters and relationships in a supply chain are
dynamic and complex. Intuitive thinking alone can
prove to be counter-productive.

Simulation Modeling of GSCM: A Tool for SMEs

Considering the existing models for integrated
logistics management in a green supply chain, this
study demonstrates the role of KM-based simulators
for GSCM. Here, an integrated logistics control model

is formulated to systematically minimize the net cost
and to reduce transport impacts of logistics flows
across a given chain comprising of several
autonomous SMEs. The simulator allows to model ap-
propriate transport mode and options. Environment
impact-related costs can be associated with transpor-
tation modes. We also simulate the model to check
the performance in the situation where time and cost
will increase by some percentage. Model extension in-
volving the goal of minimizing environmental- pollution-
oriented risks (e.g. based on distribution system) can
also be important and the SMEs can play a
knowledgeable role here. From the viewpoint of a
system supplier, (e.g., the green supply chain
decision makers), the success of the proposed GSCM
system may also rely on appropriate transportation
strategies, lead-time of the supply and cycle times.
Our simulation model shows that there is growing
need of knowledge sharing amongst SME chain
members and larger players in the distribution proces-
ses. Although the major decision-makers are
autonomous SMEs and others, they cannot work effi-
ciently without collaboration. For instance SMEs-
government interaction can facilitate the industry to
choose the best transportation mode (with less en-
vironment impact). Keeping in view the dynamic na-
ture of various systems, even a choice on alternative
distribution modes can lead to significant GP and en-
vironment benefits. For demonstration of these ideas
we now describe a sample simulation that highlights a
typical KM based GSCM business process model.

The Business Process Model

The business process model used for demonstra-
tion purpose simulates a four-link productions/market-
ing chain comprising of a group of factories, a group of
distributors, a group of wholesalers and a group of
retailers (Figure 4). The SMEs and other members of the
chain order products from the upstream facility receive
orders from the downstream facilities. The model simu-
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lates the system dynamics in a supply chain system.
The model is extended from Beer Game developed at
MIT (MIT Beer Game, 2003). Our model is more flexible
and employs environment costs related to transport
choice, but the basic structure remains the same viz. the
participants send product orders up the supply chain,
and push products down the supply chain. Further we
treat the SMEs as having a greater flexibility on the
decisions and choice to be a part of a given GSCM.

Material flow/logistics Model

Material flow models represent physical material
flows of parts/products from suppliers to customers. A
typical fourlevel model contains factory, distributor,
wholesaler and retailer levels. Logistics models deal
primarily with material flows at the various levels. It is at
these levels that the transfer of materials is accomplished
using some sort of transportation such as trucks, train,
boat or plane. The logistics model includes order plan-
ning, transportation planning, and inventory planning,
among others. Material flows in the supply chain are
handled by the transportation systems, which in turn are
governed by some time-cost trade offs. The following four
main types of transportation modes are considered 1)
Road Transport 2) Rail Transport, 3) Air Transport and 4)
Sea Transport with the following parameters:

e Speed / Transportation time per unit distance (S) S1
<S4 <S2 <83 sk 1)

This relation holds as road transport takes highest
amount of time and air transport is the swiftest. Hence,
road transport has the highest pipeline cost.

e Transportation capacity (K) K1 <Kz <Ks <Kz ...(2)
A truck for example has a capacity to carry a maxi-
mum of 100 units of a product. This parameter depends

on physical constraints of the carrier.

Cfz <Cfi<

e Transportation fixed cost (Cf) Cf3 =

The transport agency will charge this fixed cost for
each transport project depending on the distance of
transport.

e Transportation variable cost (Cv) Cvi <Cvs <Cv2 <
Cva... ...(4)

This cost varies with the number of items to be
delivered. The transport agency will also take into ac-
count the distance of transport.

e Total Transport Cost TC = Cf + Cv + Cp oL

Cp Is the pipeline cost that the sender bears. The
total cost can be calculated once we have the distance
of the destination and the number of items to be delivered.

Distribution Planning

A major impact on the cost is due to the choice of
the transportation mode made for transporting the
product to the customer. The decision parameters are:
Transportation time (lowest for air transport), Pipeline
cost (lowest for air transport), Fixed cost (lowest for air
transport), Variable cost (lowest for road transport),
Transport capacity (highest for rail transport), environ-
mental cost (lowest for rail transport).

Costing Model

Each player incurs certain costs on each working
day of 40 seconds in the simulator.

Inventory holding cost (I) is viewed as: if ‘N’ is the
number of items in the inventory and ‘IPD’ be the cost of
keeping 1 item for a day, | = N * IPD ...(6)

Backlog cost (B) is seen as: if ‘M’ be the number of
items in backlog and ‘BPD’ be the cost of backlog of 1
item for a day, B = M * BPD I |

Transportation cost (T) is the sum of all the
transportation cost for the day.
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T = Z TG, for all i on that day ...(8)

i

Total Cost (CT) at jth day Cli=CTy+(1+B+T1)
.. (9)

Results and Discussion

We have considered the case of one product (P)
that is supplied in unlimited numbers by factory, dis-
tributor, warehouse and retailer to customers (demand
creator). Some of these are treated as SMEs with
respect to their limited capacity and lead times to meet
sudden higher demands. We consider a simple linear
supply chain to reduce the complexity but the simula-
tion modeler has the capability to develop models for
more complex cases like two stages or three-stage, full
flexible supply chain. The linear GSCM mean that all the
members of a supply chain can order the product from
his upstream member and supply it to the downstream
members (figure 5). The SMEs are capable of supplying
different quantities of the product with different lead-
times. There can be overlaps in cost/quantity/lead-time
combinations over several ranges of values. These
parameters effect the distribution-based environmental
decisions. The associated cost and time structure is
given in the environmental summary. The system is able
to choose the most appropriate distribution mode for
any combination. This will not vary with the distance,
lead-time and effects of variable demands. Our focus is
transportation-based decision, so we ignored other
supply chain-based results.

In our distribution channel (comprising of many
autonomous SMEs), we compare the performance of
the various transportation modes by simulation. We
evaluate the performance based on - cost incurred per
item delivered and average transit time in days. In our
model, we have given ten small increments to transit
cost and transport time. Each time we measure the per-
formance factor and finally summarize the results. We
found that the decision varies in dynamic environment if
we want to consider the green supply chain. We cannot
stick to minimum cost or time-based transport. We have
to choose our transport on real time basis. To decide
the least cost/ time-based transport to minimize the ag-
gregate cost of the system, we used cost-based perfor-
mance measure, which minimizes the overall cycle time.
We have evaluated the effect of the cost incurred per
item delivered which is the total cost incurred by the
supply chain (apart from production cost) in delivering
one item from factory to customer. Initially we set some
default values of all the parameters and run the simula-
tion for each case and compare the result for least cost
transportation mode, that we have generated in the
simulation model. Table 1 provides the SC simulation

environment information for Linear GSCM including two
factories, two distributors, two wholesalers and two
retailers, linked with higher-level SC node in the hierar-
chy of entire SC. They can supply quantities within a
given lead time range and the corresponding unit cost.
Figure 6 shows a sample demand pattern.

This data gives the details about the simulation en-
vironment in which the simulation model is working. The
default demand considers 500 items, which remain con-
stant, and hikes take place only once after 15 days (up
to 2000) and then for the remaining period follow the
usual pattern of demand (i.e. 500). The other parameters
show the default value, which is selected to run the
simulation considering imitation of actual working model.
The environment summary gives the transportation mode
and selection of appropriate transport, which may be by
Road, Train, Airplane and Sea.

Demand Pattern

1 4 7 10

13 16 19 22 25 28
No. of Days

Fig. 6. Customer Order Demand Pattern

The detail environment summary:

Initial Inventory = 2000

Order Delay (in days) =0

Inventory Cost per unit (in $) =3.00

Backorder Cost per unit (in $) =5.00

Ordering Cost for zero Lead time (per order) (in $) =250.00
Lead Time for which zero Ordering Cost (in days) =10
Decision Sharing Cost (per facility each time) ($) = 100.00
Production Time (in days) =2

Production Capacity (in units) =4000

Capacity Non Utilization Cost per unit (in $) =5.00

Road

Transportation Time (per 1000 Kms) (in days) =4
Transportation Capacity (No. of units) = 1000
Transportation Fixed Cost (per 1000 Kms) (in $) = 1000.00

Transp. Var. Cost per unit (per 1000 Kms) (in $) =10.00, Environ.
(Green) Cost 10% of total cost

Rail

Transportation Time (per 1000 Kms) (in days) =2
Transportation Capacity (No. of units) =4000
Transportation Fixed Cost (per 1000 Kms) (in $) =0.00

Transp. Var. Cost per unit (per 1000 Kms) (in §) = 35.00, Environment
Cost 2% of total cost

Air
Transportation Time (per 1000 Kms) (in days) =1
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Transportation Capacity (No. of units) = 1500

Transportation Fixed Cost (per 1000 Kms) (in $)=0.00,
Environment (Green) Cost=200

Transp. Var. Cost per unit (per 1000 Kms) (in $) =45.00, Environ-
ment Cost 20% of total cost

Sea ‘

Transportation Time (per 1000 Kms) (in days) =4

Transportation Capacity (No. of units) = 10000

Transportation Fixed Cost (per 1000 Kms) (in $) = 10000.00

Transp. Var. Cost per unit (per 1000 Kms) (in $) =20.00,
Environment Cost 15% of total cost

Discussion on Simulation Results

The data from the simulation run is stored and then
analysed to obtain tables 1,2,3,4 and 5. Table 1 shows
the effect of transport time over cost incurred per item.
This shows the significance of increment in transport
time and corresponding effects on various supply chain
members. Table 1 shows the result for simulation run
when we consider only road transport for all the supply
chain members. The manufacturer’s role in supply chain
is most important. Distance, Lead-time, and demand
size are some factors, which contribute a lot to affect
the manufacturer’s performance. Due to distance, lead-
time and the demand size factor, manufacturers have
higher cost (i.e. 83.75 to 104.60 and overall cost 101.5
to 210.5) that increases gradually by increasing
transportation time. The environment effect (10 to 21.08)
increases with the increase in the transport time. We
analyse this for incremental time values due to inherent
uncertainty of time. Road transport normally consumes
notable fuel and is less energy efficient.

Table 2 shows the effect of transport time over cost
incurred per item for rail distribution case. Rail has a
larger capacity and takes almost half the time compared
to road transport. It is also advantageous over the air
transport because of its load carrying capacity and fuel
consumption per unit dispatched. Most of the organiza-
tions use this transport mode more frequently but this
mode also has some limitations such as it cannot
transport the product up to the factory site. Rail is also
a preferable transport because of more environment
friendly features (e.g. electricity used as a fuel). How-
ever, relative to road transport, Rail has a much higher
cost and is suitable only for the supply of massive quan-
tity. It is not suitable for small quantities. We consider
some of these factors in our simulation model. The
value of environmental factor varies from 2.16 to 2.69,
which is significantly small. Rail (e.g. electricity-based) is
highly energy efficient. Although road transport incor-
porates far less cost compared to rail, because of its
environment friendly features, Rail gives better results
than road transport. Rail transport is also least affected
by incremental transport time.

Table 1: Cost incurred per item delivered in the Road Distribution

Method

i R1 wi D1 M1 T EC
100.00% 3.27 11.41 2271 83.75 101.05 10.10
111.11% 3.27 11.41 22.71 83.75 101.05 10.10
122.22%  4.56 13.52 2509 8875 109.95 10.99
133.33% 6.01 15.69 29.25 88.75 116.77 11.67
144.44% 7.99 17.88 31.91 93.75 12647 12.64
155.56% 7.99 17.88 31.91 93.75 12647 1264
166.67% 10.07 20.57 35.42 88.75 13698 13.69
177.78% 14.98 24.63 36.57 100.39 16423 16.42
188.89% 21.83 34.29 ; 3860 10460 21080 21.08
200.00% 21.83 34.29 38.60 10460 210.80 21.08
TT: Transport Time R1: Retailer 1

W1: Wholesaler
M1: Manufacturer 1
T : Total (no environmental cost)

D1: Distributor 1

Table 2: Cost incurred per item delivered in the Rail Distribution

Method
T R1 Wi D1 M1 T EC
100.00% 4.68 11.37 23.72 81.76  108.19 2.16
111.11% 4.68 11.37 23.72 81.76 108.19 2.16
122.22% 5.67 12.12 25.66 87.13 114.10 2.28
133.33% 255 12.97 27.82 91.47 117.14 2.34
144.44% 255 12.97 27.82 91.47  117.14 2.34
155.56% 2.66 14.29 3206 10225 127.03 2.54
166.67% 2.66 1429 3206 107.25 127.03 254
177.78% 3.32 16.10 3446 107.25 134.88 2.69
188.89% 3.32 16.10 3446 107.25 134.88 2.69
200.00% 3.32 16.10 3446 107.25 13488 2.69
TT: Transport Time R1: Retailer 1
W1: Wholesaler D1: Distributor 1

M1: Manufacturer 1
T : Total (no environmental cost)

Table 3 shows the effect of transportation time over
cost incurred per item for air distribution case. Airis the
fastest transport mode available but also has a limited
applicability. It is more useful in geographically dis-
persed supply chain where rail and road transport is
difficult, costly and time-consuming. We associate the
air cost as per the supply chain requirement (i.e. distan-
ces) but it may vary with the global requirements. The
air-based transport mode is mostly suitable where the
supply is urgently required or time is more important
than cost. The critical environmental cost is quite high in
this mode (24.52 to 25.80). Air mode is not an environ-
mentally suitable one due to high fuel consumption that
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affects the environment. However, on the other side it
takes almost negligible time as compared to other
modes and is the best mode to transport goods when
boundaries are geographically dispersed.

Table 3: Cost incurred per item delivered in the Air Distribution

Method

T R1 w1 D1 M1 T EC
100.00% 6.18 13.34 28.66 90.31 122.61 24.52
111.11% 6.18 13.34 28.66 90.31 12261 2452
133.33% 6.18 13.34 28.66 90.31 122.61 24.52
144.44%  6.18 13.34 2866 90.31 12261 2452
155.56% 4.70 13.37 28.72 91.76 123.36 24.67
166.67% 5.69 14.12 30.66 97.13 129.02 25.80
177.78%  5.69 14.12 30.66 97.13 129.02 25.80
188.89%  5.69 14.12 30.66 97.13 129.02 25.80
200.00% 5.69 1412 3066 9713 12902 2580
TT: Transport Time R1: Retailer 1

W1: Wholesaler
M1: Manufacturer 1
T : Total (no environmental cost)

D1: Distributor 1

Table 4 shows the effect of transport time over cost
incurred per item for sea distribution case. Sea has a
higher environmental cost (18.99 to 36.98) that varies

Table 4: Cost incurred per item delivered in the Sea Distribution

Method
T R1 wi1 D1 M1 T EC
100.00%  3.32 15.36 31.96 10059 126.62 18.99
111.11%  3.32 15.36 31.96 10059 126.62 18.99
122.22%  4.60 17.57 3431 10559 13542 20.31
133.33% 6.06 19.78 38.46 10559 14218 21.32
144.44%  8.03 21.97 40.88 11059 15149 2272
155.56%  8.03 21.97 40.88 11059 15149 2272
166.67% 10.11 24.55 4490 11559 16207 2431
177.78% 15.03 28.87 47.07 11852 18505 29.25
188.89% 21.88  38.58 48.41 12344 24655 36.98
200.00% 21.88 38.58 48.41 12344 24655 36.98
TT: Transport Time R1: Retailer 1
W1: Wholesaler D1: Distributor 1

M1: Manufacturer 1
T : Total (no environmental cost)

drastically with increment in time. Sea normally is used
to transport goods, which are not suitable to transport
by air.

Table 5 shows the effect of transport time over cost
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incurred per item for least cost distribution case that
reflects the importance of least cost transportation in
the industry. The transit time in least cost transportation
mode varied from 1.07 to 2.61. To see the impact of
environmental attribute we check the performance of
the each transport mode in incremental transit time
manner. The cost varied from 101.5 to 210.8, which is
also significant toward reducing environmental impact
as compared to the other transport mode. This shows
that there is effective operation with optimum reduction
of environmental impacts. Least cost transport simula-
tion mode chooses the appropriate distribution /
transport mode based on least system cost and time.
This mode has the flexibility to choose any transport
mode as per the situation. We found that the least cost
transportation mode reduces environmental impact
drastically. By choosing default values, it chooses Rall
as a favourable transport mode. Without environmental
considerations, this mode selects the most appropriate
least cost transport mode but that would be less effec-
tive and less environment efficient.

Table 5: Cost incurred per item delivered in the Least Cost Distribu-

tion Method

T R1 w1 D1 M1 T EC
111.11% 3.27 11.41 2270 83.75 105.05 2.16
122.22% 456 1352 2508 8875 10994 216
133.33% 6.00 1566 29.21 8875 11646 2.28
144.44% 7.99 17.89 31.89 93.75 126.46 2.34
155.56% 7.99 17.88 3189 9375 12646 234
166.67% 1007 2058 3540 9875 13696 254
177.78% 1498 2465 3653 10039 16421 254
188.89% 2183 3430 3856 10460 21078 2.69
200.00% 2183 3430 3856 10460 21078 2.69
TT: Transport Time R1: Retailer 1
W1: Wholesaler D1: Distributor 1

M1: Manufacturer 1
T : Total (no environmental cost)

It is practically important to choose varied transport
mode but in our case, we also consider the environment
factor with governance support that also restricts the
time and cost parameter up to some level.

Figure 7 shows the orders in transit for the entire
transportation mode. The analysis of simulation depicts
that orders in transit highly influence the total cost and
total time that indirectly cause the environmental effects.
Air mode takes a minimum transit time variation and sea
mode consumes maximum transit time. This also shows
the effect of incremental transportation time for different
transportation modes. The energy efficient operation
reduces environmental impact drastically by reduction

of the number of cycle and total time. The environmen-
tal impact of product transport is primarily from energy
consumed and air pollutant emissions. A consideration
of this impact is important in a GSCM.

When deciding how to ship products, one has to
consider many factors such as cost, volume,
reliability, delivery time, distance to customer, environ-
mental impact. Efficient routing of transportation and
distribution can significantly reduce the environmental
impacts of a supply chain logistics system. We can
also reduce the environmental effect by choosing
right routing decision in the supply chain. Simply
choosing the alternative routes in a supply chain can
reduce the distribution time and cost. Routing in
GSCM may warrant further investigation and discus-
sion in future research.

There is one other strategy to reduce environmental
impacts by reducing lateness and improving earliness in
supply chain. This can effect the overall supply chain
inventory, waste and distribution cycle. Table 6 shows
the detailed output generated through simulation to
support our approach. We consider five different perfor-
mance criteria that ultimately affect, the environmental
impact. The results are showing that the Rail (fill rate 80,
earliness 1.83 and order cycle time 1.17) performs the
best when we choose the least environment cost
method. Rail is more environment friendly and energy
efficient because it uses electricity as a fuel. Also it is a
fast and reliable transport mode. In addition, we cannot
stick to one mode; we have to choose our mode of
transport according to distance, cost time and area-
based requirement.

Table 6: Shows The Impact Of Other Performance Factors Critical
To Environment (Green SCM)

Fillrate Avg.  Average Order  Avg. Inven-

lateness Earliness cycle time tory level
Road Trans. 63.16 1.18 133 275 3474.23
Rail Trans. 80.00 0.30 1.96 § 5 r g 3193.17
Air Trans. 92.86 0.09 2.16 0.76 3927.40
Sea Trans. 83.16 0.98 2.03 245 3774.23
LC 176.16 0.68 1.83 235 2575.13
LC 80.00 0.30 1.96 1.17 3193.17
2(environ.)

The following recommendations will take a SCM
towards GSCM: (a) motivate to work with local supplier
to avoid longer product transport distances, (b)
motivate to introduce efficient forms of distribution, e.g.
the simultaneous distribution of larger amounts of dif-
ferent goods, (c) use standardized transport and bulk
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packaging, (d) Use route optimization (e.g. simulation
oriented) to reduce product transport distances.

Government’s  product-oriented  environmental
policies are growing rapidly and can contribute sig-
nificantly in this area. Government facilitates the in-
dustry to provide environmental information on
products and processes, requiring business to pursue
more proactive environmental policies. KM based e-
governance supports the SC to various activities, which
are directly related to green performance. The
knowledge gain from government and industry proces-
ses can be easily adopted as an input for simulation.
Simulation can further explore the knowledge by
evaluating alternative options. E-governance system
also encourages companies to carry out research into
potential environmental improvements. This can also
support transportation and distribution methods, ener-
gy-intensive production methods and energy/raw
material consumption. Hence, it is necessary to add KM
based e-governance to the GSCM.

Implications of KM-based GSCM Simulator on
e-Governance

To consider the environmental impact of a supply
chain consisting of many autonomous SMEs, a KM-
based GSCM simulator can be very useful. The out-
comes of the GSCM simulation models can help in
regulating the environmental impact of a supply chain.
The knowledge generated from GSCM simulation
models can be shared in G2B and B2G interactions’
environment for better performance of businesses.
The knowledge can also help in effective sharing
amongst SMEs facilitated by KM-based e-governance.
Given a supply chain, the optimum operating condi-
tions considering both the cost and environmental im-
pact, as shown by our GSCM simulation model, might
be different from optimum cost operating conditions.
Reduction in environmental impact is also possible
from another avenue, by controlling the demand pat-
tern. It might be possible that for a slightly different
demand pattern the environmental cost may reduce
significantly. This would need re-engineering of con-
sumer characteristics and consumption pattern, which
can be achieved by increasing the GP awareness of
the consumers. By knowledge sharing the SME chain
members may also share actual demand so as to
avoid undue amplification and distortion of actual
demand. Consumers need to know that it is not the
responsibility of manufacturers only to save the en-
vironment; their consumption practices can also play
an important part. The KM-based e-governance can
use and share the demand knowledge effectively to
motivate existing consumer practices into more

desirable directions. GSCM simulation models can
play an important role here by helping to determine
the demand patterns, which produce more environ-
ment friendly results without affecting the business
performance. Moreover, the investments made in such
e—governance will be recovered to a significant extent
by the saved environmental cost. The SMEs stand to
benefit most from such KM-based GSCM simulators
operating in e-governance environments.

Conclusion

This paper has presented an integrated transporta- .
tion based demo model to incorporate environmental
impact to GSCM. E-governance plays a role of facilitator
and controller for GSCM operations. KM-based e-
Governance can help effectively in this direction. KM-
based e-governance system provides the easy way to
acquire desired knowledge, which can be supportive in
decision making. The simulation study results motivate
us to give more attention towards distribution system. It
has exhibited its potential advantages in addressing
complicated GSCM problems corresponding to
governmental regulations for environmental protection,
e.g. the control over environment regulation, better IT
application, research and development and more ap-
propriate environment-based industry-government inter-
action. Hence the use of KM-based e-governance can
lead to better decisions, especially by SMEs to improve
the services to the larger businesses. The SMEs can be
proactively supported by KM-based e-governance on
various environment-related knowledge so that they can
be effective partners of a Green Supply Chain. The KM-
based GSCM simulator can play an effective role to in-
crease the SME awareness about logistics strategies
that can improve the chain performance while giving
adequate importance to the environment.
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Focus

Higher Education in India — Alternatives

through e-education

Ram Takwale

This paper deals with the Indian educational system
with the approach of facing challenges of globalisation
through e-education, and discusses possibilities of
using existing IT developments in the field of higher
education so as to enable it to address many problems.
The creation of a national knowledge network to sup-
port weaker institutions, and to offer opportunities to
evolve new paradigms of developmental education, has
been suggested.
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Yashwantrao Chavan Maharashtra Open University, Nasik.

With all the impressive development in the areas of
Information Technology, space science, nuclear tech-
nology, oil exploration, industrial production etc., India
has been unable to solve its problems of poverty, ig-
norance and underdevelopment.

The major challenge for the country is to use IT and
evolve a new system of education that may enable
educational institutions to develop appropriate
paradigms of development and education, and to in-
crease coverage by serving larger numbers so as to
move towards education for all.

The Education Scenario

India has one of the largest systems of tertiary educa-
tion with more than 300 university-level institutions, 14,000
colleges, 9 million students and 0.4 million teachers.

The non-formal mode of distance education con-
sisting of 10 national and state open universities, nearly
60 Distance Education Institutes of traditional univer-
sities, together account for nearly 20% enrolment.

The size of the total system appears to be quite
large and impressive, but it covers hardly 6% of the
relevant age-group. In order to compare well with the
developed countries having coverage of about 30-40 %,
India has an enormous task of creating a huge in-
frastructure, which will require financial resources not
affordable to the nation. It is therefore necessary to
evolve some alternative and new way of increasing
coverage and for offering more access to a large num-
ber of aspiring learners, at a minimum cost.

The single and dual mode universities as well as
conventional universities are now using Information
Communication Technologies (ICT) for various pur-
poses. This has created a new scenario of modes of
education which can be classified as follows :
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1. Formal Education: Classroom/campus-based
education imparted by traditional universities.

2. Non-formal Open and Distance Education: Of-
fered by single mode open universities.

3. Mixed Mode Education: Offered by Distance
Education Institutions (DEI) of traditional univer-
sities by using both formal and non-formal com-
ponents of the two modes.

4, ICT Based Convergent Mode: Uses Web Based
Education (WBE), Computer Based Education,
Centre/Classroom Based Education. Some
universities are using ICT and Internet extensively
in education to supplement the print based
/classroom based mode in formal and/or non-for-
mal education.

5. Entirely WBE e-education: Uses Internet and
WBE extensively.

No mode described above is going to be in its pure
form, and many educational institutions will be using
ICT conveniently to serve their purposes in a variety of
ways.

The contemporary educational system offers educa-
tion on a mass scale, without providing any per-
sonalised attention. A radically different formulae is
required when ICT is used, so as to relate it to support
developments in living and working places of people
who come from a variety of backgrounds.

IT-enabled Transformation of Education
The main features of learning and education are:-

e Learning is a personalised process and in-
cludes internalisation of knowledge by a learner.

e Teaching is a dialogue between a learner and
teacher and is best when it is on a one-to-one
basis.

e Learning can take place anywhere anytime; one
should know how to learn. Learning to learn is a
basis of education.

e Basic learning and teaching process should be
independent of modes of education - formal,
non-formal and informal.

Information Communication Technology could as-
sist in ensuring personalisation of education and in-
creasing intimacy in dialogue between teacher and
student. e-education is used to denote both the shifts
from the traditional and open and distance education to
the e-content based educational system in a convergent

mode - e-education in Convergent Mode or Convergent
e-education, which will be relevant during the transition-
al period. It is assumed that this transition will be com-
plete when broadband Internet connectivity and IT
appliances are widely available.

Information Communication Technol-
ogy could assist in ensuring per-
sonalisation of education and

increasing intimacy in dialogue be-
tween teacher and student.

There are two mega paradigm shifts in education.
The first is from traditional university to open and dis-
tance education (ODE), and the second is from ODE to
e-education. Both the traditional and ODE universities
are essentially based on industrial models of education
— offering mass education. The new paradigm of e-
education is, however, of a non-industrial form and
should offer personalized education on a mass scale
(mass personalisation).

The first transformation - the first paradigm shift - is
from institution-centric localised education to education
at the doorstep of a learner, offering a lot of flexibility in
place and pace of learning and choice of courses. The
open universities developed well-structured pedagogi-
cally-designed Instructional materials, packaged them in
the conventional form of courses and programmes, and
delivered them through study centres/workshops with
local instructor support; and gave certification after
course-end examinations. The Indian open universities
used the Study Centre approach to extend educational
services and support to distant learners.

However, the packaging and delivery of the courses
is the same as that of the traditional universities, and
hence the process and model of education has, on the
whole, remained the same.

ICT is offering an opportunity of redesigning and
developing new models of education. While consider-
ing this shift it is essential to concentrate on the five
main processes of any educational institution:

e Educating: Teaching, Learning, Evaluation,
e Creating Knowledge Resources,

e Developing Infrastructure Facilities,

e Creating Educational Environment and

¢ Managing Education

Productivity e Vol. 45, No.3, October-December, 2004

375




While using IT, the processes have to be designed
and developed in such a way that education can suc-
cessfully address the problems of quality, quantity, equi-
ty, access and even the success of large numbers of
students.

e-education

e-education is essentially the same education with
the same basic processes of educating, creating,
developing and managing, which are carried out by in-
dividuals, institutions and communities for achieving the
goals of education. In the information age it is sup-
ported by IT-enabled and IT-driven processes made ac-
cessible through IT tools and techniques to make
education globalised, localised and personalised. The
outcome of this application of technologies would be in
a form of organisations and institutions, which may be
quite distinct and different from the existing institutions.

Networked society will require an educational sys-
tem that will be able to offer educational opportunities to
all anywhere, anytime.

Any networked society will need:

e Network with broadband connectivity linking
hardware and appliances at various places for
giving access to anyone, anytime, anywhere.

o Software tools, techniques and applications for
enabling people and groups to communicate
with others quite intimately.

e Content needed and shared by groups of

people, organisations/institutions, which
enables providers to offer services to users and
customers.

An example of a network is that of railway and air
travel network, in which content is the information of
places, schedules, services etc. that enable one to make
a reservation from home for travel from any one place to
another. With greater ICT use, the trend is to offer services
that would fulfill customer requirements (personalisation
of services) and ensure customer satisfaction.

Education can now use the networking tech-
nologies for developing educational system (e-educa-
tion). e-education system requires the following
framework and infrastructure:

1. Network with latest hardware and technologies
along with broadband connectivity and grid ar-
chitecture giving network access to anyone,
anywhere, anytime.

2. Software tools and techniques that enable crea-
tion of databases and information flows, offer
facilities to learners, teachers and institutions to
receive / give personalised education on a mass
scale.

3. Content in e-formats on a knowledge grid that
enables teachers and students to get per-
sonalised curriculum of high quality, relevance
and utility.

4. Educational delivery system that ensures quality
and developmental relevance of educational of-
ferings (Developmental Education) for individual,
institutions and community.

5. Quality Assurance and Certification Mechanism
to maintain competitively high and acceptable
standards at national and international levels.

The framework given above can serve as a national
and regional infrastructure to support educational
processes of any provider institution, individual and or-
ganisation in India.

Content development and delivery

By using all the media of print, audio, video, anima-
tion and simulation, content in e-education can be
developed in the formats of:

e E-lectures

e Multi-media materials in distance education
formats.

e Interactivity based content out of:-

*  Questions and
workshops

Answers, Seminars,

* Assignments and projects done by stu-
dents

Content output could be stored on servers at
various places in the network.

In formal and non-formal systems, content packaging
is done through a course of a programme, and delivered
to a class of students or a group in a college / university.
It uses the principle ‘one size fits all’ and does not take
into account personal background, needs and require-
ments, prior learning and experiences as well as outputs
and outcomes essential for a learner to be successful in
a life and work situations. It is, therefore, essential to store
content in such units that it can allow packaging of various
units to suit the learner needs. Such methods and tech-
nologies are getting developed in e-education.
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Content Storage-Meta-database

In e-education, content has to be developed and
stored in such a way that a teacher or learner should be
able to combine various small units or granules of con-
tents (reusable content) with definite learning objectives
and outcomes. A granule could be conceived as the
smallest learning or teaching unit with single definite ob-
jective and output /outcome. A granule may contain a
large number of content items, often called objects, in
the form of texts, pictures, graphs, audio, video, anima-
tions and simulation, each one requiring study time of
one to fifteen minutes. Each object could be tagged to
reuse in different contexts and at different levels of
learning.

A database could be created in which a large num-
ber of learning objects and granules are created and
deposited by all the teachers and experts (universal
content contributions) with tags attached to each object
and granule. The tags will enable a search engine to
select appropriate objects and granules to form a syl-
labus/curriculum needed by a student. This leads to a
personalized syllabus for a student.

Database of such a transformed content will be ex-
tremely big -meta-databases- and could be made avail-
able and accessible to all learners and teachers.
International norms are getting evolved in developing
databases (SCORM compliance) so that databases could
have wider accessibility, transferability and usability.

Content Delivery

Technologies are essential for offering personalised
curriculum to each individual. They are being developed
for various customisations. Such Personalisation Tech-
nologies allow teachers and providers of education to
dynamically recognize the role and profile of each
learner and respond according to the needs and re-
quirements of a student. A good teacher will formulate a
curriculum for the student (personalised curriculum) by
prescribing learning (Prescriptive Learning) by identify-
ing learning and knowledge gaps; and setting a correct
learning path for the student. This will enable student to
build on whatever is known and achieved earlier and
reach the objects/goals set for him/her in the cur-
ricuum. Such a learner-centric approach achieved
through educational technologies will ensure success
for every student. The e-education framework and in-
frastructure through personalisation technologies will
ensure ‘access and success’ in the field of education.

IT Enabled and IT Driven Education

Many formal and open universities are at present

using IT for fast communication between institu-
tion/teachers and students, and for administration of
student and teacher activities. These are the ‘first
generation’ technologies and help the provider institu-
tion to achieve better efficiency, reduce costs and ex-
tend outreach and coverage to a larger number of
students outside the usual jurisdiction of an institution.
This may be called IT-enabled education (enabled by 1st
Generation Technologies), since it basically does not
change the model of education, and retains the earlier
methods and processes of teaching-learning and
evaluation.

Development of Meta-Database with reusable con-
tent granules and packaging of the content to suit in-
dividual needs is creating personalisation of education
enabled only by the use of technologies. The learning
technologies developed and used for learner-centricity
and personalised education are termed ‘second
generation’ technologies and offer IT Driven Educa-
tion. They are changing the methods of content
generation, content storage, content packaging and
content delivery and hence offer a new paradigm of
education.

With appropriate models of development and
delivery it is possible to employ IT-driven education to
achieve:

e Access and success to all

e Substantial cost reduction

¢ Quality education for all

e Just-in-time education

e Learner autonomy

The learner autonomy would employ learner
freedom in deciding the goals, content and outcome of

education and the path of development to achieve the
goals.

Many of the problems and concerns could be ad-
dressed successfully by creating National and Regional
e-education Network with a framework and infrastructure.

Existing Trends in Networking and Infrastructure
Developments

Many national bodies and organisations have taken
an initiative to create infrastructure and facilities to sup-
port education in various ways. Some of the initiatives
are listed below:

e UGC has taken the initiative to create a network,
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which could connect all universities and most
colleges in India by creating a network and by
offering resources for developing IT infrastruc-
ture in universities and colleges. The UGC has
also undertaken a programme of e-content
creation and development of guidelines and
programme, which will enable students to take
courses or degree/diploma from more than one
university. Universities, jointly in partnership,
can offer courses and certification.

¢ Indian Space Research Organization (ISRO) is
developing an EduSat with more than 50 chan-
nels with ku-band transmission. ISRO has al-
ready started pilot projects to create distributed
classroom, e-content and educational applica-
tions in three states: MP, Maharashtra and Kar-
nataka. The pilot programme in YCMOU at
Nasik aims at creating a network of distributed
classrooms with teaching at Nasik and receiv-
ing rooms at about, 100 places in Maharashtra.

e IGNOU has a national TV channel for education,
and is going to have about 5 more channels to
support higher and school education as well as
agriculture education.

e Maharashtra Knowledge Corporation (MKCL
www.mkcl.org, www.parivartan.net) in
Maharashtra has established a network of about
3500 network access centres, which covers 330
blocks out of the total of 360 in the state. Net-
work uses e-governance, works entirely on
paperless environment and has enrolled half
million students within 15 months period. MKCL
is also developing software for digital college
and digital university, learning/content/delivery
management systems and is engaged in
developing e-assessment and accreditation
system in partnership with NAAC.

All these efforts could be integrated and a national
network could be built by providing a direction for
development and support for infrastructure.

New Age, New Education

Development and extensive use of network would
enable to incorporate enabling functionality and related
values in the programmes of learning social groups and
organisations using the Framework. Networking enables
convergences of services offered by various providers.
One obvious impact will be the convergence of modes
of education. Formal and non-formal institutions — tradi-
tional universities and open universities-will be using
distributed classrooms and distance education tech-
nologies for reaching out to a distant learners.

Networking and extensive use of IT enables:

e Integration and Convergence

e Globalisation

¢ Decentralisation and localisation.

e Personalisation

e Transparency and openness.

e Omnipresence of information and knowledge.

If these principles could be incorporated in the design
and development of IT enabled and IT driven processes

of social mobilisation and organisations, the nature and
character of the emerging society could be different.

Such a system can promote a culture of par-
ticipatory democratic decentralisation, accountability
and local relevance and help in efforts for total develop-
ment of a locality and local community.

Paradigm shift in education is essential

Learning — Teaching - Evaluation

From Teaching To  Distributed and group
Teaching

From Classroom To  Distributed Classroom

From Learning from a To  Learning from Resources,

teacher group of teachers /experts
and through Interactivities.

From Content Learning To  Objectives and
Outcome-Oriented Learning

From Course Content To  Granulated Object-Based
Cantent forming - Meta
Database

From Examinations To  Continuous Formative and

Summative Evaluation.

Educational Management
From Education To

Development Education.
From Whole Time education To  Just-In-Time Education
From Campus education To Distributed Education

Virtual Educational
Environment

From Campus Environment To

From a Single Institution To  Consortia of Institutions /
Distributed Institutions /
Virtual Organisations

From Mass education To  Personalised Mass Education

Distinction between formal, non-formal and informal education will
disappear once transition to IT-driven education is complete. The
process may take a decade or two.

New Age New Organisations — Virtual Universities

Over the last few years, many universities and
colleges are getting ready to face the impact of
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globalisation and emerging competition in marketing
education by forming a consortia of colleges and
universities. The major approach employed is to partner
with other colleges and universities and to offer the best
available educational expertise, courses and services to
students both on-campus and off-campus. This is also
aimed at the survival of small institutions against the
competition from the big ones. Many colleges and
universities have formed partnerships—virtual univer-
sities—by  using essentially ‘first  generation
technologies’ for becoming competitive and earning
resources to support their institutional development.

The Concept of a Virtual University

The concept of a virtual university is of a consor-
tium of institutions, enabled by appropriate ICT ap-
plications, working together in practical ways to plan
programmes, develop the required content and en-
sure the delivery of those programmes and support
services to learners.

The concept of a virtual university is of
a consortium of institutions, enabled by
appropriate ICT applications, working
together in practical ways to plan

programmes, develop the required con-
tent and ensure the delivery of those
programmes and support services to
learners.

Three features of the university need to be under-
scored:—

e The virtual university is not being proposed as a
university in the conventional single institutional
sense. It will, in fact, be a “virtual organisation”

e The virtual university will carry out its functions
by optimising ICT applications, particularly
those that enable the creation and deployment
of content databases based on learning objects
and granules

e The virtual university will be as much concerned
with “adding value” to conventional on-campus
instruction as it is with serving learners at a dis-
tance.

It is therefore a bold and challenging vision of a
virtual university that has the promise of enabling the
consortium of member institutions to become leaders in
development of education models that can be tailored
to the realities of the learners they serve.

The virtual university is a concept at the initial
stage of development and operations, and offers an
opportunity to radically transform the existing models
and practices of education. Education can now be
made central to all the human developmental ac-
tivities by developing radically different paradigms of
education.

New organisations appropriate for the 21st century
are getting developed. The Virtual University for Semi-
Arid Tropics (VUSAT) by ICRISAT, Hyderabad and MS
Swaminathan Foundation, Chennai, Virtual University for
Maharashtra Agrarian Prosperity (VUMAP) by Agricul-
ture Department, Government of Maharashtra, Virtual
University for Trade in Kerala and MS Swaminathan
Foundation's Virtual University for Food Security are
some Initiatives at their initial stages of development.
Virtual universities use broadband connectivity and
second generation technologies.

Evolving National e-educational Network

By employing IT expertise and experiences of the IT
industry and IT educational institutions, it is possible to
design the National e-Educational Network prescribed
earlier that would support all universities, colleges,
teachers and learners in their pursuit of knowledge and
development.

Development of such a network would create an
infrastructure and framework, which could help weaker
and disadvantaged colleges and universities to join
regional/national consortia and offer best educational
services to their local students by offering personalised
services.

The major components of the National Network will
be:-

1. National educational network connecting all in-
stitutions and their classrooms through broad-
band connectivity.

2. Indian Knowledge Grid to enable content to flow
to anyone anywhere and anytime.

3. Granulated Object-Based Content in a Meta-
database

4. Promotion of national and regional level consor-
tia of colleges and universities

5. National quality assurance and accreditation
mechanism.

6. National and regional credit banking and cer-
tification mechanism for students to take educa-
tion from different universities/colleges.
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7. Movement for giving services to weaker and dis-
advantaged for ensuring quality, justice and
quality for all.

8. Promotion of public-private partnership for creat-
ing self-employment for graduates in various
fields of human activities.

Such a National e-Education Network could help in
addressing the problems and concerns listed at the
beginning.

Concluding Remarks

Since independence India has been struggling to
evolve its Indian National System of Education, and en-
sure that it is capable of addressing the issues of quan-
tity, quality and access and success on the basis of
Indian culture, heritage and value system. The National/
Regional e-Education Networks will enable the Indian
educationists to evolve new models of education that

can shape emerging new society; and new strategies in

‘marketing’ of education with developmental models ap-
propriate to the developing society.

National and social objectives of e-education in a
developing society have to fulfill aspirations of the people
and nation and address the age-old problems of poverty,
ignorance, underdevelopment and disadvantages. If the
education system is given the right framework and na-
tional infrastructure, it can come up to the centre stage
in every activity of human endeavour and give academic
leadership in a knowledge-based society. The crucial test
lies In addressing age-old problems successfully by
mobilizing common people and creating learning com-
munities to achieve Antyodaya (upliftment of the lowest)
with equity and justice. This opportunity to build a New
Indian Education System and new society comes only
once in a millennium.

(The full text of this paper can be downloaded from
www.ugc.ac.in). O

Under budgetary pressure (arbitrary or not) it is truly remarkable
how many options one discover one can do without.

— James R. Schlesinger
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Spectrum Investment Economics of
Mobile Wireless Industry

Hemant K. Sabat

By analysing wireless spectrum  distribution
mechanisms and spectrum regulatory instruments in
various countries, this paper describes how national
and international regulatory bodies along with national
governments play an important role in shaping
spectrum dynamics of the mobile wireless industry. It
also describes the spectrum acquisition strategies in
the context of how the industry’s spectrum investment
economics is leading to the emergence of a stable
mobile wireless industry.

Hemant K. Sabat is General Manager of the Telecom & High-Tech
division at Perot Systems Corporation.

A series of radical technological leaps in mobile
wireless devices, networks, business models, and ap-
plications is setting the stage today for mobile wireless
communications to transform from mobile voice to the
ultimate communication media. To capitalise on the op-
portunity, the industry stakeholders have to assess the
impact of a mobile wireless network operator's capital
investments on the industry, which is best understood
by looking at the value propositions, the value chain, the
components of capital investments, and its impact on
operator's cash flows. The mobile wireless value
propositions and the value chain are described in earlier
papers (Sabat, 2002a & b). The business economics of
the mobile wireless industry is described in another
paper (Sabat, 2005a).

The mobile wireless subscribers want a convenient,
secure, reliable and personalized servicegall at a value-
based price. The value chain has been evolving to
enable these value propositions. Analyzing and organiz-
ing the established and emerging players in the industry
based on their offerings leads us to the current evolu-
tionary state of the value chain and its elements (Sabat,
2002a; Sabat, 2002b). To effectively manage this chain,
the mobile wireless industry has evolved through three
chronological phases: the birth through the land-grab to
the emerging mobile wireless (Sabat, 2002c). Leading
the evolution of the value chain through these phases
and driving the dynamic landscape are the telecom
regulations and fundamental industry drivers, at the
macro-level, and business drivers, at the micro-level.
Restated, capital investment and business economics
have governed the viability of the industry. The
industry’s key economic characteristics are a result of
these drivers. Of the key economic indicators, critical to
the industry’s success are the network operators’ top
line business drivers such as pricing pressures, the net-
work operators’ capital and operating cost drivers, the
competitive landscape, and the service providers' offer-
ings (applications and services). Of the cost drivers, the
most influential on the industry’s dynamics is the capital
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investment (or capital expenditure, or capex) (Sabat,
2002c). As difficult market conditions persist, it is crucial
‘to look at the impact of heavy investments on funding
and liquidity positions, and develop ways to reduce un-
certainty that will lead to the emergence of a stable
value chain. To do this requires an in-depth under-
standing of the capital investment economics of the
mobile wireless industry.

A network operator’s cost equation consists of capi-
tal and operational expenditure (or recurring costs). The
recurring costs include interconnect fees, site rental,
maintenance and power. Based on a study conducted
by the author that included analysis of capital invest-
ment patterns over the last ten years of more than 300
wireless network operators operating across the world,
it is inferred that the industry’s capital investments are
driven by the following factors:-

» Coverage requirements of the operator (nation-
al, regional, hot spot areas only) There are
added variables here such as handset
availability in a multimode environment as well
as roaming capabilities from 2G through 2.5G
to 3G (Sabat, 2002a).

e Capacity (expected number of users in the
hotspot areas)

e Service features that operators plan to offer to
subscribers

e Bandwidth requirements to offer wireless con-
tent to subscribers

Accordingly, a network operator's investments fall
into two categories: spectrum license fees paid to the
government of the land by the spectrum owner to ac-
quire radio spectrum frequency rights and offer wireless
services in a given geographical area, and telecom-
munications infrastructure spending by the network
operator to build a network in the licensed markets.

Though the investment to acquire spectrum is a
one-time investment, its size as a proportion of the
mobile network operator's total capex makes the busi-
ness world tremble. In India, Bharti Cellular, a mobile
operator, spent Rs. 6.9 billions to capture eight of the 17
licenses auctioned in July 2001 (Menon, 2001). From an
understanding of the fundamental nature of airwaves,
we know that the total spectrum bandwidth available for
wireless use is fixed. All of the wireless service providers
operating in a given region or market share this fixed
spectrum resource. Therefore, network operators’ ac-
cess to spectrum in the market is limited. However, a
carrier can offer wireless services only if it owns the
license to use a particular spectrum band in the region.

From this follows two conclusions. One, since radio fre-
quency band segments in a region are limited but are
required to offer wireless services, they are scarce. Two,
since spectrum is the lifeblood of the wireless carriers,
without it, they have no service offering. When they run
out of spectrum, they can no longer add more sub-
scribers or deploy new services. Therefore, spectrum is
a commodity too. Also, by its very nature, radio air-
waves are a public resource, and hence, radio
spectrum must be regulated by the government on be-
half of the society. In the final analysis then spectrum is
a scarce public commodity to be utilised for the greater
good.

True to its scarce commodity characteristics, there
is a shocking premium on spectrum’s real value. There-
fore, the influence that spectrum has on a network
operator’s capex, and hence, its cash flow from opera-
tions, cannot be overstated. In light of this influence,
which ultimately decides sustainability of a network
operator’s business and of the industry at large, an un-
derstanding of how spectrum is distributed, and how
spectrum market is regulated is essential.

While spectrum availability has been one of the key
factors driving the industry’s growth, spectrum trading
is still in its infancy, as the industry is still very young.
This is why whereas the industry’s newsbytes offer snip-
pets on spectrum distribution mechanisms and rulings
and developments as they occur, the evolution of radio
spectrum investment economics has outpaced the re-
search in the field. By providing an integrative view of
the spectrum rulings of wireless regulatory bodies in the
U.S., Canada, many countries in Asia, South America
and Europe, this paper discusses how national and in-
ternational regulatory bodies along with national
governments play an important role in shaping the
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