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INFORMATION ECONOMICS

Short CV

N

L/
#® Personal Details:

= Married with two children (12 years and 8 months ©).

= 15 years of experience in IS/IT training and consulting world.
#® Education:

s Master in Computer-Science, Michigan-State Univ., 1989 - 91.

= Bachelor in Electrical Engingering, Univ. of Indonesia, 1980 - 85.
# Current Position: |

= Director (Co-Founder), PT. Inforindo-Intersolusi — IS/IT Training
and Consulting Firm.

» Executive Director (Co-Founder), Center for IT Investment Studies
(CITIS).

s Part-time Consultant, Enterprise Collaboration e-Commerce Group,
PT. Ernst & Young Consulting.
s Lecturer at Graduate Programs:
+ In Information Technology, Univ. of Indonesia.
+ In Accounting & Information Systems, Univ. of Indonesia.
+ In Education, Univ. of Pelita Harapan.
+ In Management & Information Systems, Univ. of Bina Nusantara.
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INFORMATION ECONOMICS

Road Map

N

L

# LINKING BUSINESS PERFORMANCE AND
INFORMATION TECHNOLOGY.

# ELEMENTS OF INFORMATION ECONOMICS.

# APPLYING INFORMATION ECONOMICS.

# CASE STUDY.
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INFORMATION ECONOMICS

N

LINKING BUSINESS PERFORMANCE AND
INFORMATION TECHNOLOGY
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INFORMATION ECONOMICS

Total IT Spending as a Percent of Revenue

Source: Gartner Group
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INFORMATION ECONOMICS

Worth of IT

# The fact that companies keep investing money to install
computers and create application systems is because they have
seen some relationships between the costs of IT and the
economic performance of company, i.e., the benefits received
appear to exceed the costs.

#® Thirty years ago when computer was mainly used for
processing electronic data and running specific applications
such as payroll and general ledger, the benefits and costs were
much easier to define (e.qg., cost displacement).

# Gradually, in line with IT advances and increasing business
pressure, the management expectations of IT contributions to
give business strategic advantages to company have almost
“linearly” expanded.

# IT advances have transformed the benefits from efficiency,
effectiveness, to innovative which made benefits become
increasingly intangibles; and in general have made benefits and
costs more difficult to define and measure.

N
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INFORMATION ECONOMICS

Waves of Innovation and IT Investment

N

Remain
in Business

CONNECTIVITY

Make
Money

DEGREE OF BUSINESS TRANSFORMATION

Save
Money

August 8, 2001

Reach Customer 5. Creating New Business
Strategic Advantage 4. Leveraging on External Resources
Gain Market Share 3. Enhancing Products & Services
i REVOLUTIONARY LEVELS
EVOLUTIONARY LEVELS
Resource Control 2. Leveraging on Internal Resources
Daily Operationf 1. Reducing Costs

RANGE OF POTENTIAL BENEFITS

INTANGIBLES

BLUR = Speed x Connectivity x Intangibles
By Davis & Meyer, EY Center for Business Innovation
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Some Negative Impacts of IT Investments

L

# IT overhead costs are consistently larger than anticipated
(Source: AT. Kearney, 1987).

#® IT is not linked to overall productivity increases (Source: OECD,
1988).

#® Only 31% of companies report that the introduction of IT has
been very successful (Source: Amdahl, 1988).

#® 70% of users declared that their systems were not running their
company’s investment (Source: Romtech, 1989).

#® Only 24% of firms claim an above average return on capital
from their IT (Source: Hochstrasser & Griffiths, 1990).

#® 20% of IT spend is wasted and 30-40% of IS projects realize no
net benefit whatsoever, however measured (Source: Willcocks,
1991),

# And many more “discouraging” statements found in text books,
journals, magazines, etc.
# What does it mean?
= IT really didn’t have or give significant economic values, OR
= IT values had never been explored optimally.
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INFORMATION ECONOMICS

New Decision-Making Process

N

L/
# Information Economics (IE) was developed to give

management a framework of concepts and tools to explore the
true economic impact of IT investment by highlighting:

= The concept of benefit is expanded by developing a larger concept
of value. Value - the basis for determining worth of IT investment
in @ company - is assessed by adding business performance factors
to discrete benefits. Cost reduction, competitive advantage and
increased market share are some examples of value.

= The concept of cost is expanded by including the many ways which
IT investments can negatively affect the organization. Some
examples are training, new elements of project management,
changes in systems development methodology, and problems of
systems integration.

» The separation of business justification from technology
viability that allows business managers to judge business domain
justification and IT managers to manage technology viability.

# IE applies both the financial and non-financial approaches.

# IE will not produce the vision or ideas for the appropriate
infrastructure, whether decentralized or centralized IT.
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Limitation of Benefit and ROI

@

@
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Time, since benefits are usually derived long after the costs of
the project are incurred.

Intangible benefits, those things seem important but are not
amenable to strict cash analysis.

The use of ROI as the primary means for driving corporate
decision-making for IT investments.

Projects with strong business values but without hard ROIs,
generally were thrown to the bottom of the ranking list.

Projects with high Business-ROI-Evaluation tend to add cost
and don’t directly reduce (other) costs or contribute short-term
incremental revenues (the effect is more strategic and takes
more time).

IE enhances traditional CBA calculations (e.g., substitute value
for benefit) to make it more useful when applied to information
systems projects, and ROI is one of the major elements of IE.




IE Two-Domain Analysis Model
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INFORMATION ECONOMICS

Business Domain

Technology Domain

Created by the use of IT

to produce revenue, reduce
costs, increase
effectiveness or value..

+ VALUE

Defined as attributable
technology and business
- COST charges for resources
applied to produce the
value. Includes risk.

Services to
Create Value
In Business

Recovery for
Services and

NET Business feasibility and
economic JUSTIFICATION

VALUE for the project, based on

PRODUCED project,

business performance.

Facilities

Defined as the true
cost for resources
used for services

to business domain.
Include risks.

The costs recovered
or revenue produced
or investment made
in technology
domain.

Technical feasibility and
economic VIABILITY

for the project, based on
technology viability.

- COST

+ VALUE

NET
SUPPORT
PRODUCED
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IE Classes of Value (parker 'ss)
Value #1: ROI

L

# It is derived from traditional CBA and reflects advanced ideas
on defining the financial effects (both cost and benefit) from IT.
# Barrett divides the value of IT into two groups:
»  Competitive Advantage/Impact such as:
+ Competitive edge
+ Maintenance of leadership or share
+ Entry to new product/market area
= Performance Improvement such as:

+ Reductions in staff and in operating locations/entities
+ Increased staff and resource use efficiency
+ Improvements in customer services

#® The second group which reflects tangible benefits, the
economic value can be measured with ROI/CBA.

#® The first group which represents intangible benefits isnt so
easily measured with ROI/CBA, and fits into IE classes of value.
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INFORMATION ECONOMICS

... IE Classes of Value (rarker ss)
Value #2: Strategic Match

N

L/
# It is derived from directly supporting an existing business unit

strategy.

# Corporations have strategic goals, as do operating units and
lines of business. A value of IT is to support the achievement of
these goals directly or to support the operationalization of
activities necessary to reach goals.

#® Example #1: If Riki Tiki adopts a business strategy of direct
consumer advertising, then an MIS application that enables
direct consumer communications is within the class of value.

#® Example #2: Old Ivy Univ. has strategies of narrow-focus
market and differentiated product for its undergrad. program.
Applications of IT that in line with the strategy include comm.
network to the high school, and proprietary software for
prospective high schools.
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INFORMATION ECONOMICS

... IE Classes of Value (rarker 'ss)
Value #3: Competitive Advantage

N
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# It is derived from creating a new business strategy, a new
product or a new approach to overcoming a competitive force
or hurdle.

#® A major theme of corporate strategy is the creation of entry
barriers and hurdles against competitors. Besides market and
product differentiation, a great deal is also creating distribution
and market relationships and channels that bind the firm and
its customers or suppliers.

#® The prime element of this class of value is outward activity,
leveraging on external resources, or interorganizational system
(I0S).

#® Example #1: Keep-On Trucking may install an MIS application
to directly connect it to its leasing customers.

#® Example #2: American Hospital Supply through its I0S
installed a computer terminal in the purchasing office of
hospitals to create massive barriers to its competitors.
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INFORMATION ECONOMICS

... IE Classes of Value (rarker 'ss)

Value #4: Management Information Support

N

L

# It is derived from information support of an enterprise critical
success factors.

# IT can make a difference in the execution of strategy, by
making management better than its competition in pursuing its
strategy.

#® General example: Riki Tiki Travel management may conclude
its most critical success factor is customer satisfaction with
ticket delivery. An application that tracks the performance of
ticket delivery and that allows management follow-up and
control over this factor is within this class of value.
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INFORMATION ECONOMICS

.. IE Classes of Value (parker 'ss)
Value #5: Competitive Response/Risk

N

L

# It reflects IT projects intended to catch up with the
competition.

#® According to Gehmawat: “For outstanding performance, a
company has to beat the competition. The trouble is the
competition has heard the same message”.

#® General example: If Old Ivy Univ. discovers that its research
line of business is losing research contracts to other universities
capable of intense supercomputing in high energy physics, then
investment that makes such a supercomputing possible at Old
Ivy is in this class of value.

#® CBA doesn’t work at all to capture this class of value.

# In this case, value is a function of keeping up with the
competition and a major source of pressure for investment
justification in IT.
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INFORMATION ECONOMICS

... IE Classes of Value (rarker 'ss)
Value #6: Strategic IS Architecture

N

%
# It is an investment that enables other projects to occur.

# The IS organization has its analog “factory” in the computer,
communications network, and software environments needed
to provide services to the enterprise. It must have a plan so
that incremental investments can be aligned with the long-
range strategic plan.

#® General example: If Riki Tiki invests in a communications
network that is a precondition to on-premise delivery of tickets
and boarding passes as well as on-premise delivery of
itineraries and other information about travel for other
corporate customers, it is within this class of value.
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INFORMATION ECONOMICS

ELEMENTS OF
INFORMATION ECONOMICS
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INFORMATION ECONOMICS

Traditional COST-Benefit Analysis

N

%
#® A cost is a measurement of the amount of resources required
to obtain a product. Costs are expressed in quantitative dollars
required.

# Fixed and variable costs refer to the direct incremental cost
incurred by the IS organization because of this project.

# Direct costs are directly attributable to the project, whereas
indirect costs are those the project shares with other projects.

# Example for Development Costs:

= Staff time design and analysis (Variable/Direct)

» Computer time (Fixed/Indirect)

» Disk storage (Fixed/Direct)

» Software purchase price (Variable/Indirect)
# Example for Operations Costs:

= Forms and computer paper (Variable/Direct)
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Total Costs for System Dev. & Operation

N

L

# Systems Definition
» Requirement capture & analysis, planning & assessment.
# Systems Implementation

s Systems Design & Development
+ H/W and S/W
+ Management, Documentation, and “"Overheads”
m Systems Installation & Initialization
+ Installation & Commissioning and Testing
+ Training, Conversion, and Hand-over
# Systems Operation
= Staffing
s Support & Maintenance (H/W & S/W)
= Training
= Upgrading

#® Total Costs of Ownership (TCO) issues.
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INFORMATION ECONOMICS

Traditional Cost-BENEFIT Analysis

N

# Benefits take the form of tangibles (cost saving, cost
avoidance, and generation of new revenues) and intangibles.

# A tangible benefit is one which directly affects the firm’s
profitability, whereas an intangible benefit is one which can be
seen to have a positive effect on the firm’s business, but
doesn’t necessarily directly influence the firm’s profitability.

#® A measurable tangible is one which directly affects the firm’s
profitability (objectively measured), whereas an immeasurable
tangible can’t be directly measured.

# A measurable intangible can be measured but its impact
doesn’t necessarily directly affect the firm’s profitability,
whereas an immeasurable intangible is one which can’t easily
be measured and doesn’t give a direct impact (the most
difficult one).
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Cost Saving & Avoidance

N

L

# Cost savings are costs currently being incurred but that will not
be incurred in the future as a result of the project generating
cost reductions.

# An example of cost saving is productivity gains. These
reductions could be in labor, non-labor, or less overtime.

# Cost avoidance are costs not being incurred currently but would
be incurred if the project generating the productivity gain is not
implemented.

# Increased workloads or a new activity established due to
external influences such as customer growth, may require an IS
project to reduce or eliminate personnel additions, increased
overtime, non-labor and equipment costs. This benefit is
classified as cost avoidance.
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IT Benefit Matrix and Techniques (remenyi 95)

N

High

TANGIBLE

Low

August 8, 2001

INFORMATION ECONOMICS

Example: Example:

- Staff Reduction - Better Information

- Lower Assets - Improved Security

- More Sales - Lower Risk

Techniques: Techniques:

- Cost-Benefit Analysis - Management Scoring
TANGIBLE QUASI INTANGIBLE

Example: Example:

- Faster Information - Market Reaction

- Positive Staff Reaction - Customer Perception

Techniques: Techniques:

- Opinion Surveys - Market Surveys

- Management Scoring
QUASI INTANGIBLE INTANGIBLE
High Low
MEASURABLE
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Examples of Benefits

N

L

@

@
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Reduces work force because the new system can allow the
same work to be accomplished with a smaller staff.

Reduces costs for handling documents. Paper costs are reduced
because the information is available online; reduced internal
mail costs also result.

Replaces an existing obsolete system whose failure could cause
business operations to get out of control or cause the hire of a
significant temporary staff to handle the function manually.

Provides information to management or the sales force that has
the potential benefit of increasing sales. Since the amount of
sales increase could be quite uncertain, a high, low, and best
guess estimate should be developed along with the associated
probability of achievement.

Provides information or a system that would improve the
accuracy of key company forecasts, e.qg., sales, prices, supplies,
and financial projections, in such a way that it materially
benefits the company.




INFORMATION ECONOMICS

.. Example of Benefits

N

L

# Reduces materials inventory resulting in a savings of the
working capital and holding costs associated with the saved
inventory.

#® Increases quality of service provided to the customer; this may
result in an intangible benefit such as improved customer
goodwill or a tangible one such as reduced costs for quality
assurance of customer service.

# Reduces capital expenditures because of better utilization of
existing plant. For example, if a computer system results in
better engineering design that will reduce the amount of
materials or construction cost, then capital expenditures are
saved.

# Decreases the risk of a negative situation that would result in
substantial costs. For example, a system that would better
track and justify purchases would decrease a potential loss
from poor management controls.
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INFORMATION ECONOMICS

Example of Identifying the Benefits (#1)

N

L/
# British Telecom introduced a new digital telephone exchange

system (system X) into their network in the 1980’'s. It replaced
all of their large and medium size analog exchanges.

#® In what area are there opportunities for:
s Cost saving/avoidance

m Increased revenue
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Example of Identifying the Benefits (#2)

N

L/

# A large insurance company has a thousand strong field force of
sales executives, who sell a wide range of policies, insurance
investment, etc. It is considering equipping the executives with
Laptops & Modems to allow them to store data and report
electronically to the Head Office.

#® In what area are there opportunities for:
s Cost savings/avoidance

m Increased revenue
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Example of Quantifying the Benefits

N

L

#® CAD system to be introduced to a civil engineering design office
intended to produce plans/layouts and replacing manual
drafting systems.

# Question to ask:
= How many of the hand-drawn plans/layouts can be produced using
this system?
= By how much will the overall production time be reduced by?
= What is the overall effect in terms of $ saved per year?
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Categorization of Benefits (remenyi 95)

N

L

# Financial benefits.
# Quality of service benefits.
# Customer perception benefits.

# Internal management benefits.
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IE Framework

INFORMATION ECONOMICS

Weighted
According to
Corporate Value

-
\V
Financial Approach
Analysis of Simple
Tangible = | ROI-1
Values TCBA
IS/IT Analysis of Simple Simple Simple Simple
PROJECT OR = | Quasilntangible = | ROI-2 ROI-3 ROI-4 ROI-5
INNIATIVES Values VL VA VR \Y
Business Technology
Domain Domain
Analysis of Assessment Assessment
Intangible
Values SM CA Ml SA DU
CR OR TU IR
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IE Development Cost Worksheet

Financial Approach

/AR

INFORMATION ECONOMICS

Year 1

A. Development Effort
1. Incremental system and programming
(e.g., estimated days time $xxx/day)
2. Incremental staff support
(e.g., data administration at $xxx/day)
B. New hardware
1. Terminals, printers, communications
2. Other
C. New (purchased) software, if any
1. Packaged applications software
2. Other
D. User training
E. Other
TOTAL
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IE Ongoing Expense Worksheet

Financial Approach

INFORMATION ECONOMICS

Year 1

A. Application software maintenance
Development effort days
Ratio of Maintenance to development
(based on experience, e.g., 10 to 1)
Resulting annual maintenance days
Daily maintenance rate
TOTAL application software maintenance
B. Incremental data storage required: __ MBx
(e.g., estimated MB at $xx.xx)
C. Incremental communications (lines, messages, etc.)
D. New software leases or hardware leases
E. Supplies
F. Other

TOTAL ongoing expenses
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IE Economic Impact Worksheet

Financial Approach

A. Net Investment Required (From Development Costs Worksheet)

B. Yearly Cash Flows: based on five 12-month periods following implementation of the proposed system.
Cash flow can be negative

YEARS TOTAL
Year 1 Year 2 Year 3 Year 4 Year 5
Net economic benefit 0 0 0 0 0
Operating Cost Reduction XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX
= Pre-tax income XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX
(-) On-going expense from
worksheet XXXXX XXXXX XXXXX XXXXX XXXKX
= Net cash flow XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXN
C. Simple ROI, calculated as B/ # YRS / A XXX%
D. Scoring, Economic Impact
Score Simple Return on
Investment
0 zero or less
1 1% to 299%
2 300% to 499%
3 500% to 699%
4 700% to 899%
5 Over
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Value Linking (VL) & Value Acceleration (VA)

Financial Approach

N

L

# Value Linking

= Is used to evaluate financially the combined effects of improving
performance of a function any consequential results from a
separate function. It represents the ripple effects of a change
(improvement) in a function or process. It's not time dependent.

» For example, an improved billing system would help marketing and
sales department identify revenue that would otherwise be lost
because of incorrect billings.

4 Value Acceleration

= Is used to evaluate financially any time acceleration of benefits
(and costs) because of linking two departments or functions in a
cause-effect relationship. It is time dependent.

s For example, the same improved billing system would result invoice
preparation one day earlier.

Analysis of Simple Simple Simple Simple
Quasi Intangible = | ROI-2 ROI-3 ROI-4 ROI-5
Values VL VA VR \Y)
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Value Restructuring (VR) & Innovation Valuation (IV)

Financial Approach

N

L/
# Value Restructuring

s It is used to address the values associated with restructuring a job
or department function. It measures the value of productivity
increases resulting from organizational change.

= For example, the measurable increased productivity of a
department or function because on an office automation
implementation.

4 Innovation Valuation

= Innovative changes the way the enterprise conducts its business.
Innovative IT applications provide the vehicle to change business
strategy, line of business products and services. As a result,
innovation valuation focuses on organizational rather than
technological costs and risks. It considers the value of gaining
competitive edge, the risk and cost of being the first, and the risk
and cost of failure and success.

= For example, the launch of a home banking service may change
company image and attract new types of customers.

Analysis of Simple Simple Simple Simple
Quasi Intangible =—> | ROI-2 ROI-3 ROI-4 ROI-5
Values VL VA VR \%
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IE Strategic Match Worksheet

Non-Financial Approach — Business Domain Factor #1

N

%
# This factor is rated on the degree to which the project is

aligned with corporate strategic goals and objectives.

Score (0-5)
0. The project has no direct or indirect relationship to the achievement
of stated corporate (or departmental) strategic goals.

1. The project has no direct or indirect relationship to such goals, but
will achieve improved operational efficiencies.

. The project....
. The project....

. The project directly achieves a portion of stated corporate strategic
goal.

5. The project directly achieves a stated corporate strategic goal.

2 WN

Analysis of Business
Intangible — Domain
Values Assessment

SM CA MI

CR OR
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IE Competitive Advantage Worksheet

Non-Financial Approach — Business Domain Factor #2

N

L/
# This factor is rated on the degree to which the project facilities

automated inter-organizational collaboration or other
competitive advantages.
Score (0-5)

0. The project does not create data access or interchange between this
enterprise and its customers, suppliers, and collaborative unit.

1. The project does not create data access or interchange, per above,
but does improve the competitive position of the enterprise by
improving operating efficiencies that bear on competitive
performance.

The project ....
The project ....
. The project.....

The project provides a high degree of outside access or data
exchange and greatly improves the competitive position of the
enterprise by providing a level of service unmatched by competitors.

VAW N

Analysis of Business
Intangible — Domain
Values Assessment

SM CA MI

CR OR
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IE MI Support Worksheet

Non-Financial Approach — Business Domain Factor #3

N

L

INFORMATION ECONOMICS

# This factor is rated on the degree to which the project provides
management information for key corporate activities.

Score (0-5)
0. The project is unrelated to management information support of core

1.

UI-h-W-N

August 8, 2001

activities (MISCA).

The project is unrelated to MISCA, but does provide some data on
functions that bear on core activities in the enterprise.

The project ....
The project ....

The project is essential to providing MISCA in the future.
The project is essential to providing MISCA in a current period.

Analysis of
Intangible -
Values

Business
Domain
Assessment

SM

CA

MI

CR

OR
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IE Competitive Response Worksheet

Non-Financial Approach — Business Domain Factor #4

N

L/
# This factor is rated on the degree of corporate risk for not

undertaking the project.

Score (0-5)

0. The project can be postponed for at least 12 months without affecting
competitive position; or existing systems and procedures can
produce substantially the same result and will not affect competitive
position.

. The postponement....

. The postponement....

. The postponement....

. The postponement....

The postponement of the project will result in further competitive
disadvantage to the enterprise; or existing successful activities in the
enterprise must be curtailed because of the lack of proposed system.

91-|>wN|-t

Analysis of Business
Intangible — Domain
Values Assessment

SM CA MI

CR OR
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IE Organizational Risk Worksheet

Non-Financial Approach — Business Domain Factor #5

%
# This factor is rated on the degree to which the project/system
is dependent on new or untested skills, management

capabilities, and experience.
Score (0-5)

0. The business domain organization has a well-formulated plan for implementing
the proposed system. Management is in place, and processes and procedures are
documented. Contingency plans exist for the project, there is a project
champion, and the product or competitive value added is well defined for a well-
understood market.

1 through 4

Values for 1-4 may be adopted for situations that blend elements of
preparedness with elements of risk. The following checklist can be used for this

purpose:
Well formulated business domain plan Yes No Not Known
Contingency plans in place Yes No Not Known
Well-understood market need Yes No Not Known

For each “no” or “"'not known”, .5 point may be added.

5. The business domain organization has no plan. No contingency plan is in place,
etc., etc.

Analysis of Business
Intangible — Domain
Values Assessment

SM CA MI

CR OR

August 8, 2001 Benny Ranti - 040




N

INFORMATION ECONOMICS

IE Strategic IS Architecture Worksheet

Non-Financial Approach — Technology Domain Factor #1

%
# This factor is rated on the degree to which the project/system

is aligned with the current IT strategy.

Score (0-5)
0. The proposed project is unrelated to the blueprint.

1. The proposed project is part of the blueprint, but its priorities are not
defined.

The proposed project ....
The proposed project ....
. The proposed project ....

The proposed project is an integral part of the blueprint and is one
that is to be implemented first; it is a prerequisite project to other
blueprint projects.

BA W N

Analysis of Technology
Intangible — Domain
Values Assessment
SA DU
TU R
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IE Definitional Uncertainty Worksheet

Non-Financial Approach — Technology Domain Factor #2

N

%
# This factor is rated on the degree to which the project

specifications are ill-defined and/or unapproved.

Score (0-5)
0. Requirements are firm and approved. Specifications firm and

approved. Investigated area is straightforward. High probability of
no changes.

Requirements ....
Requirements ....
Requirements ....
Requirements ....

Requirements unknown. Specifications unknown. Area may be quite
complex. Changes may be ongoing, but the key here is unknown
requirements.

NhNH

Analysis of Technology
Intangible — Domain
Values Assessment

SA DU

TU IR
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IE Technical Uncertainty Worksheet

Non-Financial Approach — Technology Domain Factor #3

N

%
# This factor is rated on the degree to which the project/system

is dependent on new or untested skills, hardware, software,
and systems.

Score (0-5)
A. Skills required are available in the technology domain. —
B. Dependency on specific hardware not now available. -——
C. Dependency on software capabilities not now available. -——
D. Dependency on application software development. ===
Total (A+B+C+D)/4 = Rating: -——
A. Skills required

0. No new skills for staff, management. Both have experience
B. Hardware dependencies

0. Hardware is in use in similar application.
C. Software dependencies (other than application software).

0. Standard software, or no programming required.
D. Application software.

0. Programs exist with minimal modifications required.

Analysis of Technology
Intangible — Domain
Values Assessment
SA DU
TU R

August 8, 2001 Benny Ranti - 043



INFORMATION ECONOMICS

IE IS Infrastructure Risk Worksheet

Non-Financial Approach — Technology Domain Factor #4

N

%
# This factor is rated on the degree to which the project

technology domain investment in other prerequisite service or
environmental facilities are required.

Score (0-5)

0. The system uses existing services and facilities. No investment in IS
prerequisite facilities is required; no up-front costs not directly a part
of the project itself are anticipated.

Change in one element ...
Small changes ....
Moderate changes ....
Moderate changes ....

Substantial change in elements of computer service delivery is
required, in multiple areas. Considerable up-front investment in staff,
software, hardware, and management is necessary to accommodate.

gth-W-Nee

Analysis of Technology
Intangible — Domain
Values Assessment
SA DU
TU IR
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Establishing Corporate Values

N

Strong Quadrant A Quadrant B

LINE OF BUSINESS
Degree to which the
business is profitable,

INVESTMENT STRATEGIC

competitive, healthy, QuadrantC | QuadrantD
strong.
INFRA- BREAKTHRU
Weak | STRUCTURE MGMT
Weak Strong
COMPUTER SUPPORT

Degree to which the
current computer effort
is strong, effective.
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Corporate Value #1 — Investment Quadrant

-
N
DOMAIN LIKELY RESULTING
VALUE WEIGHT
BUSINESS DOMAIN
A. Return on Investment Medium 2
B. Strategic Match Low 0
C.  Competitive Advantage Low 0
D.  Management Information Medium 2
E. Competitive Response Highest 8
F. Organizational Risk Medium -2

TECHNOLOGI DOMAIN

A. Definitional Uncertainty Medium -4
B. Technical Uncertainty Medium -4
C.  Strategic IS Architecture High 8
D. IS Infrastructure RiskLow Low 0
Total Value 20
Total Risk and Uncertainty -10
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Corporate Value #2 — Strategic Quadrant

-
N
DOMAIN LIKELY RESULTING
VALUE WEIGHT
BUSINESS DOMAIN
A. Return on Investment Medium 2
B. Strategic Match High 4
C.  Competitive Advantage Highest 6
D.  Management Information Medium 2
E. Competitive Response High 4
F. Organizational Risk Low -1

TECHNOLOGI DOMAIN

A. Definitional Uncertainty Medium -2
B.  Technical Uncertainty Low -1
C.  Strategic IS Architecture Low 1
D. IS Infrastructure RiskLow Low 1
Total Value 20
Total Risk and Uncertainty -04
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Corporate Value #3 — Infrastructure Quadrant

N

L

DOMAIN LIKELY RESULTING
VALUE WEIGHT
BUSINESS DOMAIN
A. Return on Investment Medium 2
B. Strategic Match High 4
C.  Competitive Advantage Low 0
D.  Management Information High 4
E. Competitive Response Medium 2
F. Organizational Risk High -4
TECHNOLOGI DOMAIN
A. Definitional Uncertainty High -4
B.  Technical Uncertainty Medium -2
C.  Strategic IS Architecture Highest 8
D. IS Infrastructure RiskLow Low 0
Total Value 20
Total Risk and Uncertainty -10

August 8, 2001
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Corporate Value #4 — Breakthrough Quadrant

-
NP
DOMAIN LIKELY RESULTING
VALUE WEIGHT
BUSINESS DOMAIN
A. Return on Investment High 4
B.  Strategic Match Highest 6
C.  Competitive Advantage Low 0
D.  Management Information High 4
E. Competitive Response Low 0
F. Organizational Risk High -4

TECHNOLOGI DOMAIN

A. Definitional Uncertainty Medium -2
B.  Technical Uncertainty Medium -2
C.  Strategic IS Architecture Highest 6
D. IS Infrastructure RiskLow Medium -2
Total Value 20
Total Risk and Uncertainty -10
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INFORMATION ECONOMICS

Evaluator Business Domain

Technology Domain

ROI SM CA MI CR

OR

+ + +

Business Domain

Technology Domain

Where:
ROI = Enhanced simple ROI

SM = Strategic Match

CA = Competitive Advantage
MI = Management Information
CR = Competitive Response
OR = Organizational Risk

SA = Strategic IS Architecture
DU = Definitional Uncertainty
TU = Technical Uncertainty
IR = IS Infrastructure Risk
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APPLYING INFORMATION ECONOMICS
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INFORMATION ECONOMICS

Case Study: BEAM Parcels

L

# Background:

= BEAM Parcels is a delivery service operating primarily in Southern
California and the Sun Belt region. Its main office is in Los Angeles
County. BEAM Parcels specializes in overnight pickup and delivery
from wholesaler or distributor to retail outlets.

s Its customers range from pharmaceutical distributors shipping
small, lightweight packages to a refrigerator parts distributor
shipping heavy, bulky cartons.

= BEAM Parcels is in the process of evaluating some potential IS/IT
projects that will increase their business performance. Having
limited budget, BEAM Parcels will only implement projects which
have significant value in return.

# Among projects to be evaluated are:

» Automated Rating, Coding, and Billing (ARCB)

s Driver Pay System (DPS)

= Pharmacy Shipment Automation (PSA)
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Project #1: ARCB

N

L

# Description:

BEAM Parcels rates and codes their waybill based on size, weight,
and distance shipped manually. This process requires sending
accounting copies to the main office. They are then sorted into
appropriate categories and distributed to assigned clerks for
processing. By automating these functions, manual processing is
eliminated.

# Objectives:

The company will realize substantial labor savings through
automation. They will eliminate handling hardcopy waybills and
provide more accurate and timely rating and coding services.

#® Preliminary benefits:

Tangible (measurable) benefits identified amounted to $125,000 in
labor cost reduction (two coding clerks and three rating clerks).

# Preliminary cost estimates:
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Included $170,400 for development. Estimates also show that all
development costs occur within one calendar year. Costs of testing
the new systems will be incurred over the last six months of the
year. They are half the yearly ongoing expenses.
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ARCB — Development Worksheet

Year 1
A. Development Effort
1. Incremental system and programming 170,400
(e.g., estimated days time $200/day)
2. Incremental staff support 0
(e.g., data administration at $200/day)
B. New hardware
1. Terminals, printers, communications 0
2. Other 0
C. New (purchased) software, if any
1. Packaged applications software 0
2. Other 0
D. User training 0
E. Other: Testing 10,456
TOTAL 180,856
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ARCB — Ongoing Expense Worksheet

Year 1
A. Application software maintenance 20,912
Development effort days 852
Ratio of Maintenance to development 12272
Resulting annual maintenance days 104.6
Daily maintenance rate $200
TOTAL application software maintenance $20,912
B. Incremental data storage required: ~ MBx 0
(e.g., estimated MB at $16.80)
C. Incremental communications (lines, messages, etc.)
D. New software leases or hardware leases
E. Supplies
F. Other

O O O o

TOTAL Ongoing Expenses 20,912

August 8, 2001 Benny Ranti - 055 ZO~



INFORMATION ECONOMICS

ARCB — Economic Impact Worksheet #1

August 8, 2001

A. Net Investment Required (From Development Costs Worksheet) 180,856
B. Yearly Cash Flows: based on five 12-month periods following implementation of the proposed system.

Cash flow can be negative

YEARS TOTAL
Year 1 Year 2 Year 3 Year 4 Year 5

Net economic benefit 0 0 0 0 0
Operating Cost Reduction 125,000 125,000 125,000 125,000 125,000
= Pre-tax income 125,000 125,000 125,000 125,000 125,000
(-) On-going expense from 20,912 20,912 20,912 20,912 20,912

worksheet
= Net cash flow 104,088 104,088 104,088 104,088 104,088 520,440
C. Simple ROI (520,440/5/180,856 = .58) 58%

D. Scoring, Economic Impact

Score Simple Return on

Investment
zero or less

1% to 299%
300% to 499%
500% to 699%
700% to 899%

Over

S0 BN KA DN L =)

Benny Ranti - 056



N

INFORMATION ECONOMICS

ARCB — VA and VL Analysis

L

#® VA - Opportunity cost of money related to billings being
processed 1 day sooner (Interest Expense Savings)
$200,000,000 (yearly billed revenue) / 365 (days) X
40% (affected bills) x 18.25% (debt rate)
= $40,000 (one-time benefit)
#® VL - Revenue which would otherwise be lost due to inaccurate
billings (Revenue Maximization)

$200,000,000 (yearly billed revenue) x 0.004 (customer loss
factor)

= $800,000
# The VA and VL benefits are put into the Net Economic Benefit
account.

# The simple ROI increased from 58% (using TCBA only, ARCB -
Economic Impact Worksheet #1) to 504% (ARCB - Economic
Impact Worksheet #2).
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ARCB — Economic Impact Worksheet #2

A. Net Investment Required (From Development Costs Worksheet) 180,856
B. Yearly Cash Flows: based on five 12-month periods following implementation of the proposed system.
Cash flow can be negative
YEARS TOTAL
Year 1 Year 2 Year 3 Year 4 Year 5
Net economic benefit 840,000 800,000 800,000 800,000 800,000
Operating Cost Reduction 125,000 125,000 125,000 125,000 125,000
= Pre-tax income 125,000 125,000 125,000 125,000 125,000
(-) On-going expense from 20,912 20,912 20,912 20,912 20,912
worksheet
= Net cash flow 104,088 104,088 104,088 104,088 104,088 4,560,440
C. Simple ROI (4,560,440/5/180,856 = 5.04) 504%
D. Scoring, Economic Impact
Score Simple Return on
Investment

0 zero or less

1 1% to 299%

2 300% to 499%

3 500% to 699%

4 700% to 899%

5 Over
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ARCB - IE Scorecard
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INFORMATION ECONOMICS

Evaluator Business Domain

Technology Domain

ROI SM CA M CR

OR

3 Z 5

Business Domain

Technology Domain

Where:
ROI = Enhanced simple ROI

SM = Strategic Match

CA = Competitive Advantage
MI = Management Information
CR = Competitive Response
OR = Organizational Risk

SA = Strategic IS Architecture
DU = Definitional Uncertainty
TU = Technical Uncertainty
IR = IS Infrastructure Risk
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Project #2: DPS

N

L

# Description:

= The new Driver Pay System (DPS) in replace of the old system
would meet reporting requirements by cutting manual adjustments
by 95% via accurate data and automate training, vacation, and sick
pay. Allocation of cost by product line would improve. Also the
length of cycle time for payroll would be cut one day.

# Objectives:

= To develop the new DPS that can carry out all functions of the

existing system plus maintain guarantee rates, automate driver

assistant pay, automate labor accrual, and improve various
reporting functions.

#® Preliminary benefits:

= Manpower savings: $12,000 per year.

= Improve accuracy of the vacation accrual: $50,000 per year.
# Preliminary cost estimates:

= $37,000 one-time dev. cost (185 dev. days), $400 one-time data
management support effort (2 support days).

= $2,904 ongoing support activity, $17 incremental storage
requirements.

August 8, 2001
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DPS — Development Worksheet

Year 1
A. Development Effort
1. Incremental system and programming 37,000
(185 estimated days time $200/day)
2. Incremental staff support 400
(2 days data administration at $200/day)
B. New hardware
1. Terminals, printers, communications 0
2. Other 0
C. New (purchased) software, if any
1. Packaged applications software 0
2. Other 0
D. User training 0
E. Other 0
TOTAL 37,400
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DPS — Ongoing Expenses Worksheet

Year 1
A. Application software maintenance 2,904
Development effort days 185
Ratio of Maintenance to development 07849
Resulting annual maintenance days 14.52
Daily maintenance rate $200
TOTAL application software maintenance $2,904
B. Incremental data storage required: 1 MB x 16.80 17
(e.g., estimated MB at $16.80)
C. Incremental communications (lines, messages, etc.)
D. New software leases or hardware leases
E. Supplies
F. Other

O O O o

TOTAL Ongoing Expenses 2,921
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DPS — Economic Impact Worksheet #1

August 8, 2001

A. Net Investment Required (From Development Costs Worksheet) 37,400
B. Yearly Cash Flows: based on five 12-month periods following implementation of the proposed system.
Cash flow can be negative
YEARS TOTAL
Year 1 Year 2 Year 3 Year 4 Year 5
Net economic benefit 0 0 0 0 0
Operating Cost Reduction 62,000 62,000 62,000 62,000 62,000
= Pre-tax income 62,000 62,000 62,000 62,000 62,000
(-) On-going expense from 2,921 2,921 2,921 2,921 2,921
worksheet
= Net cash flow 59,079 59,079 59,079 59,079 59,079 295,395
C. Simple ROI (295,395/5/37,400 = 1.58) 158%
D. Scoring, Economic Impact
Score Simple Return on
Investment

0 zero or less

1 1% to 299%

2 300% to 499%

3 500% to 699%

4 700% to 899%

5 Over

Benny Ranti - 063




DPS — VR Analysis

Manager | Sr. Prof. Jr. Prof. Admin Secr. N/P Total
($80,000) | ($70,000) | ($60,000) | ($50,000) | ($40,000) ($0) |($300,000)
Manager .30/24,000 J.16/11,200 |.13/7,800 ].16/8,000 |].07/2,800 .18/0 _ ]100/53,800
Sr. Prof. .02/1,600 ].35/24,500 |.26/15.600 |.13/6,500 |.12/4,800 .12/0 _ ]100/53,000
Jr. Prof. .01/800 .10/7,000 _ ].50/30,000 ].13/6,500 |.14/5,600 .12/0 _ ]100/49,900
Administrator .01/600 .58/29,000 |.27/10,800 |.14/0  ]100/40,400
Secretary .10/5,000 ].76/30,400 |.14/0  ]100/35,400
Total 232,500
Less Productive 67,500
Time
Manager | Sr. Prof. Jr. Prof. Admin Secr. N/P Total
($80,000) | ($70,000) | ($60,000) | ($50,000) | ($40,000) ($0) |($300,000)
Manager .40/32,000 |.25/17,500 |.10/6,000 ].10/5,000 ].05/2,000 .10/0 _]100/62,500
Sr. Prof. .02/1,600 ].40/28,000 |.29/17,400 ].11/5,500 ].08/3,200 .10/0 __]100/55,700
Jr. Prof. .01/800 .15/10,500 |.55/33,000 ].11/5,500 |.10/4,000 .08/0 __]100/53,800
Administrator .01/600 .65/32,500 |.25/10,000 ].09/0  ]100/43,100
Secretary .12/6,000 ].78/31,200 ].10/0 _ ]100/37,200
Total 252,300
Less Productive 47,700
Time

August 8, 2001
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Total Gain:
67,500 —
47,700 =
$19,800
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DPS — Economic Impact Worksheet #2

August 8, 2001

A. Net Investment Required (From Development Costs Worksheet) 37,400
B. Yearly Cash Flows: based on five 12-month periods following implementation of the proposed system.
Cash flow can be negative
YEARS TOTAL
Year 1 Year 2 Year 3 Year 4 Year 5
Net economic benefit 0 0 0 0 0
Operating Cost Reduction 81,800 81,800 81,800 81,800 81,800
= Pre-tax income 81,800 81,800 81,800 81,800 81,800
(-) On-going expense from 2,921 2,921 2,921 2,921 2,921
worksheet
= Net cash flow 78,879 78,879 78,879 78,879 78,879 394,395
C. Simple ROI (394,395/5/37,400 = 2.11) 211%
D. Scoring, Economic Impact
Score Simple Return on
Investment

0 zero or less

1 1% to 299%

2 300% to 499%

3 500% to 699%

4 700% to 899%

5 Over
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DPS — 1E Scorecard
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INFORMATION ECONOMICS

Evaluator Business Domain

Technology Domain

ROI SM CA M CR

OR

0 2 0

Business Domain

Technology Domain

Where:
ROI = Enhanced simple ROI

SM = Strategic Match

CA = Competitive Advantage
MI = Management Information
CR = Competitive Response
OR = Organizational Risk

SA = Strategic IS Architecture
DU = Definitional Uncertainty
TU = Technical Uncertainty
IR = IS Infrastructure Risk
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Project #3: PSA

N

L

# Description:

BEAM Parcels is considering the expansion of their computer
system to accept electronically pre-filed manifest data from
pharmaceutical manufacturers of controlled substances. Screening
and processing of manufacturer and courier entries by the
appropriate governmental agency’s systems will occur via EDI.

# Objectives:

Consignments granted prerelease become available to BEAM
Parcels when the flight arrives (if shipped by air) or directly from
the manufacturer (if locally available).

# Preliminary benefits:

Included $700,000 per year increased revenue.

#® Preliminary cost estimates:
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$106,000 development and installation.
$10,838 yearly maintenance.
$5,000 driver and systems interface training.
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PSA — Development Worksheet

Year 1
A. Development Effort
1. Incremental system and programming 84,000
(420 estimated days time $200/day)
2. Incremental staff support 12,000
(60 days data administration at $200/day)
B. New hardware
1. Terminals, printers, communications 10,000
2. Other 0
C. New (purchased) software, if any
1. Packaged applications software 0
2. Other 0
D. User training 0
E. Other: Current staff retraining 5,000
TOTAL 111,000
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PSA — Ongoing Expenses Worksheet

Year 1
A. Application software maintenance 10,800
Development effort days 420
Ratio of Maintenance to development 1285
Resulting annual maintenance days 54
Daily maintenance rate $200
TOTAL application software maintenance $10,800
B. Incremental data storage required: __ MB
(e.g., estimated MB at $16.80)
C. Incremental communications (lines, messages, etc.)
D. New software leases or hardware leases
E. Supplies
F. Other

o O oo

TOTAL Ongoing Expenses 10,800
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PSA — Economic Benefit Worksheet

August 8, 2001

Net Economic Benefit Yearl | Year2 | Year3 | Year4 | Year5
K$ K$ K$ K$ K$
Market potential
Initial 350.0 630.0 630.0 504.0 403.2
Delta potential growth 0 0 0 0 0
Market deterioration (after competitors
enter market) 0 70.0 126.0 100.8 80.6
Expected governmental action
0 0 0 0 0
Economic benefit per year
350.0 560.0 504.0 403.2 322.6
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PSA — Economic Impact Worksheet

A. Net Investment Required (From Development Costs Worksheet) 111,000
B. Yearly Cash Flows: based on five 12-month periods following implementation of the proposed system.
Cash flow can be negative
YEARS TOTAL
Year 1 Year 2 Year 3 Year 4 Year 5
Net economic benefit 350,000 560,000 504,000 403,200 322,600
Operating Cost Reduction 0 0 0 0 0
= Pre-tax income 350,000 560,000 504,000 403,200 322,600
(-) On-going expense from 10,800 10,800 10,800 10,800 10,800
worksheet
= Net cash flow 339,200 549,200 493,200 392,400 311,400 2,085,400
C. Simple ROI (2,085,400/5/111,000 = 3.76) 376%
D. Scoring, Economic Impact
Score Simple Return on
Investment

0 zero or less

1 1% to 299%

2 300% to 499%

3 500% to 699%

4 700% to 899%

5 Over
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PSA — 1E Scorecard
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Evaluator Business Domain

Technology Domain

ROI SM CA MI CR

OR

9 3 9

Business Domain

Technology Domain

Where:
ROI = Enhanced simple ROI

SM = Strategic Match

CA = Competitive Advantage
MI = Management Information
CR = Competitive Response
OR = Organizational Risk

SA = Strategic IS Architecture
DU = Definitional Uncertainty
TU = Technical Uncertainty
IR = IS Infrastructure Risk

August 8, 2001 Benny Ranti - 072




INFORMATION ECONOMICS

BEAM Parcels Corporate Value

-
N
DOMAIN LIKELY RESULTING
VALUE WEIGHT
BUSINESS DOMAIN
A. Return on Investment Medium 2
B. Strategic Match High 4
C.  Competitive Advantage Highest 6
D.  Management Information Medium 2
E. Competitive Response High 4
F. Organizational Risk Low -1

TECHNOLOGI DOMAIN

A. Definitional Uncertainty Medium -2
B.  Technical Uncertainty Low -1
C.  Strategic IS Architecture Low 1
D. IS Infrastructure RiskLow Low 1
Total Value 20
Total Risk and Uncertainty -04
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Weighted Project Scores

N

%
Evaluator Business Domain Technology Domain Total
ROI SM CA MI CR OR SA DU TU IR
Weight +2 +4 +6 +2 +4 -1 -2 -1 + 1 + 1
(25) | (4) (3) (4) (9) (0) (1) (3) (2) (1)
ARCB 65
5 16 18 8 20 0 -2 -3 2 1
(1.5 | ) (0) (2) (0) (0) (1) (1) (1) (0)
DPS 20
3 16 0 4 0 0 2 1 1 0
2.5 | (2 (9) (3) (9) (3) (0) (4) (1) (0)
PSA 63
5 8 30 6 20 -3 0 -4 1 0
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Ranked List of Proposed Projects

L

# Rank #1
s Project name:

m Cost to develop:

» Project score:

€ Rank #2

» Project name:

» Cost to develop:

» Project score:

#® Rank #3
» Project name:

» Cost to develop:

m Project score:

August 8, 2001

ARCB

$247,000
PSA

$111,000
DPS

$37,000
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