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Abstract: - This paper discusses the options for adaptability to environmental change inherent in Enterprise
Resource Planning (ERP) systems, the value of these options, and methods to asses the ERP value.

The first point of discussion is the issue of ascertaining the effectiveness of ERP, an underlying asset. We
divide the effectiveness into two types—effectiveness in actually generating cash and effectiveness confined to
opportunity cost reduction—and propose a method for calculating the ERP value effective in generating cash.
In this paper, we provide as Case Study 1 a specific proposal for ascertaining effectiveness through the
valuation of ERP introduction and of the Electronic Data Interchange (EDI) function realizable as a result of
ERP introduction.

The second point of discussion is an information system valuation method that focuses on the potential for
payroll reduction. Although this has not been discussed in previous research, it is a topic that cannot be ignored
in the current corporate management environment. We reveal options inherent in ERP and assess the ERP value
from a new perspective. Specifically, in Case Study 2 we assess the information system value by focusing on
potential personnel reductions achievable through the development of a new information system.

The third second point of discussion is the valuation of information systems in the context of business
acquisition and divestiture. Although business acquisition and divestiture is another unavoidable topic for
corporate management, information system valuation has not been discussed in that context. We present a
valuation method for the purpose of including information systems in divestment value, something not
considered heretofore, to reveal the potential value of information systems in corporate management. In Case
Study 3, we take up the divestiture of a certain business site. Calculation of the market price of an information
system in such circumstances indicates the practicality and effectiveness of applying option valuation to
information systems.
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1 Introduction problems is assessed, and adaptability to future
1.1 Economic Efficiency Evaluation of changes in the information systems environment is
' Investments excluded from evaluation. We believe that to fairly

assess the value of a software platform, evaluation
must take into account the value of applications that
may be implemented on the platform in the future,
the flexibility to cope with application expansion,
contraction, and splitting, and the effects on
operation.

Table 1 shows the possible options and their
descriptions and the conditions in which the
adaptability to environmental change inherent in
information systems is considered an option.

Previously, evaluation of the economic efficiency of
information  system investments was often
performed using the payback period method. In a
management environment that requires the effective
utilization of capital, however, evaluation using the
Net Present Value (NPV) method is becoming
increasingly prevalent. However, in cases of
investment in software platforms that become the
infrastructure for systems such as ERP, there are
times when approval for project commencement
cannot be obtained when the evaluation is
performed using the NPV method. This is because
only effectiveness as a solution to immediate
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Table 1 Options in Information System Investments

Options Description / Conditions

The right to make an investment provided
the environment is in place.

Defer Investment opportunities will exist in the
future. Even if the organization waits, it will

not incur a competitive disadvantage.

The right to expand investment after the
initial investment.

The right to contract project scale by means
of the initial investment.

Expand
Contract

Splitting of the development project is
possible. The time of recovery of the initial
investment is delayed. A payoff increase
(loss decrease) or operating expense
contraction is expected due to expansion
(contraction) of the project scope or scale.

The right to minimize damage in the event
development fails.

Split Splitting or parallel operation at the
development stage is possible. Work on

highly risky portions can begin first.

The right to invest provided the results are
favorable.

Operation limited in scope is possible.
Development using a portion of the assets
required for full-scale investment is possible.
Risk can be ascertained. There is no impact
on operations even if development is
discontinued.

Explore

The right to obtain liquidation value through
discontinuation of the project.

Abandon | An alternate proposal exists. Discontinuation
will result in no major damage to

competitive position or external reputation.

Com-
pound

Two or more of the above options are
combined and affect each other.

1.2 Previous Research on Option Valuation
Since the 1990s, a number of studies have been
published that consider the adaptability to
environmental change inherent in information
systems as an option and assess its value.

The first such study was by Dos Santos, who
discussed the experimental adoption of an advanced
technology. Dos Santos proposed adding the value
of subsequent projects that adopt the technology as
an option value to the original experimental
adoption [8].

Panayi and Trigeorgis applied growth
(expansion) options to IT investments at a
telecommunications company and performed

analyses [9].

Kambil, Henderson and Mohsenzadeh, taking as
an example the introduction of handheld computers
at a municipal hospital, asserted that the value of
subsequent full-scale implementation is an option
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included in the experimental introduction project
[10].

Amram and Kulatilaka discussed Internet sales
of mortgage-backed securities and analyzed the
expansion option value included in the introduction
of an image processing system as a first-stage
infrastructure [11].

Benaroch and Kauffman elucidated the defer
option issues in connection with the timing of
deployment of a POS debit card service by a VAN
operator in New England [12].

Billington, Johnson and Triantis analyzed the
supply chain strategy of Hewlett-Packard from a
real options perspective [13].

Taudes et al. formulated the value of software
platforms such as ERP as follows [14].

Value of a software platform
= NPV of fixed application portfolio Q)
+ Option value of implementation opportunities

In this study, Taudes took the payroll reduction
resulting from user productivity enhancement as the
principal factor of the first term on the right-hand
side of equation (1), took EDI (Electronic Data
Interchange) with customers or parts suppliers that
have ERP systems as the second term on the right-
hand side of equation (1), and performed valuation
as the option to cope with expansion. They
formulated the effect of EDI, the underlying asset of
the option, as follows:

Pt = Nt - b 2
where, Pt is the application effect in period t, Nt is
the number of transactions processed by the
application in question during period t, and b is the
cost reduction amount per transaction. That is, in
previous research, the underlying asset value of the
option to cope with expansion was regarded as
simply the accumulation of cost reduction effects
resulting from EDI transactions.

2 Issues in Economic
Evaluation

Efficiency

2.1 Avoidance of the Mixture of Two Effects
As shown in the study by Taudes [14] in effects
calculation for software platforms such as ERP,
ordinarily the cost reduction amount resulting from
user productivity improvement is calculated. In the
case of Taudes [14], the value for user productivity
improvement is estimated at 2%, and the annual
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effect is calculated at $240,000 on the basis of an
average worker salary of $80,000. Also, Taudes [14]
describe that empirical support for equation (2) is
provided by Mukhopadhyay [15] who study the
benefits obtained by Chrysler through introducing
EDI-based purchasing. In each case, the mixing of
cash generation effects and opportunity cost
reduction effects can be considered a problem. We
believe that to solve this problem, it is necessary in
information system valuation to eliminate the effects
confined to opportunity cost reduction and propose
a more objective valuation method.

In this paper, in Case Study 1 we attempt to solve
the issue through valuation of ERP introduction and
of the EDI function realizable as a result of ERP
introduction. This analysis is similar to Taudes [14].

2.2 Valuation Focused on Organizational
Streamlining

Examination of previous research including Taudes
[14] shows that the great majority of studies
evaluate software platform expandability as the
“option value of implementation opportunities.”
Considering the current corporate management
environment, this approach alone is insufficient; it is
necessary to develop an information system
valuation method focused on the potential for
personnel reduction.In Case Study 2, assessing the
information system value by focusing on potential
personnel reductions is achievable through the
development of a new information system.

2.3 Valuation of Information Systems in the
Buying and Selling of Businesses

While the acquisition and divestiture of businesses

is not an everyday occurrence, it is by no means

unusual in today’s corporate  management
environment. Nevertheless, information system
valuation has not been discussed in previous

research. This is because the value of information
systems has not been a subject for discussion in
negotiations. To reveal the potential value of
information systems in corporate management, it is
necessary to propose a valuation method for
including information systems in the divestment
value.

In Case Study 3, we discuss the divestiture of a
certain business site. As shown in Plan B of Fig. 1,
when one set of information systems covers
multiple business sites, tasks associated with
systems separation arise at the time of business site
divestiture. In contrast, as shown in Plan C of Fig. 1,
if the business site to be divested has an independent
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system, it becomes possible to recover the systems
construction cost, which increases by alternatives
available in negotiations. In addition, calculation of
the market price in this type of situation shows the
feasibility and effectiveness of applying option
valuation to information systems.

Plan B
Company Y Company Y
B Plant C Plant B Plant C Plant
)
[ ERP System 1 ] [ ERP System 1
Plan C
Company Y Company Y
B Plant C Plant B Plant C Plant
1T T B 1T
[ERP System 1] [ERP System 2} [ERP System 1} [ERP System 2]

Fig.1 Structures of the systems

3 Case Study 1

(Elimination of Opportunity Cost
Reduction Effects in Assessment of
Underlying Asset Value)

We discuss in this section a method for eliminating
the effects confined to opportunity cost reduction
and actually ascertaining the cash generation
effects in information system valuation. We extract
quantifiable factors from the improvement effects
on routine work, which include many qualitative
factors, and summarize those factors in the
inventory reduction amount, and ascertain the cash
flow improvement amount. We use ¥1,000,000 as
the monetary unit in Sections 3 and 4, including the
amounts shown in the tables

3.1 ERP Introduction in Response to
Manufacturing Line Expansion
Company X, a manufacturer of machine parts,
considered introduction of an ERP system on the
occasion of manufacturing line expansion at its A
Plant. Although the direct impetus for consideration
was the existing computer’s incapacity to
accommodate an increase in the number of
terminals used for the issuance of work instructions
to the plant floor or data collection, the context was
the desire for lead time reduction for the plant
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overall. Tables 2 and 3 show the estimated
introduction costs and development costs.

Table 2 Installation expenses for the A Plant

Item Amount
Server & OS 18.6
Design & Development 19.0
Vendor’s Support 36.0
ERP Licenses 28.0
Training 24.0
Data Migration 5.6
Total 131.2

Table 3 Annual ongoing expenses for the A Plant

Items ERP Present
Maintenance/Server & OS 0.3 0.3
Maintenance/Terminals 0.3 0.2
Maintenance/ERP 5.6 0.0
Operations 3.0 3.0
Total 9.2 3.5

We verify the value of this project. Increased
costs occurring if the company continues use of the
existing system are costs associated with a
personnel increase (1 person) related to data
handling on the additional line and a decrease in
productivity resulting from manual processing.
Using a work analysis technique applied heretofore,
we estimate the decrease in productivity (x percent),
calculate the resulting increase in work hours (y
hours), and calculate the increase in payroll (z yen)

by multiplying the work hours by the average salary.

We calculate the amount of payroll reduction to be
obtained from the avoidance of increased costs to
result from ERP introduction and, furthermore, from
a productivity increase to be achieved by the
application of ERP to existing manufacturing lines.
We consider those figures as the effects of ERP
introduction.  With this calculation method,
opportunity cost reduction factors are included in
the effects. These factors include employment costs
that cannot be cut, the avoidance of cost increases
from factors such as response deterioration
attributable to an increase in transactions, and
increased productivity due to lower error frequency
resulting from the simplification of data processing.

Taking a different approach, we eliminate the
effects confined to opportunity cost reduction in the
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information system valuation and attempt a more
objective valuation method (refer to Fig. 2). We first
perform a work analysis that includes the additional
manufacturing line and then prepare a post-system
introduction workflow. We extract the guantitative
effects by comparing the two workflows, identifying
improvements, and performing a numerical
evaluation. At this stage, we calculate personnel
cost reduction and logistics cost reduction which
will be realized by improving working processes.
(Fig. 2 (1) and (2)). We also analyze and break
down items confined to qualitative effects and
identify quantifiable components (quantification of
qualitative effects). In this case, first, manufacturing
lead time is reduced due to automation of data
receipt and delivery. We further break this result
down into lead time reduction in planning, parts
procurement, manufacturing, and delivery. We
narrow down ascertainment of the resulting effects
to the amount of decrease in parts on the shop floor
and finished goods and calculate it as the monetary
value of improvement in the capital turnover ratio
(Fig. 2(3)). We further identify additional logistics
cost reductions (Fig. 2(4)) and payroll reductions
(Fig. 2(5)) as the results of indirect work
improvement.

Through the above analysis, the increase in
inventory (the total of component parts, work in
process, finished goods) caused by a manual
processing attendant on manufacturing line
expansion, due to a decrease in logistics speed, was
estimated at 15%. It is assumed that this cost
increase can be avoided by ERP introduction, and
the effect of this is shown in equation (3). Table 4
shows the figures for sales and inventory values
based on this calculation.

Annual Effect
=Inventory amountx Rate of decrease x Interest rate
+ Employment cost x Number of redundancies
3)

Substitution into this equation of the figures for
VIl and IX in Table 4, a 15% rate of increase, and
an interest rate of 4% results in:

1377 x0.15%x0.04 +7.5x1=15.8 4)
Furthermore, since the ERP system will also
cover all indirect work on the current lines, effects
on those lines can also be expected. Reductions of
two employees and 5% of the total finished goods
inventory resulting from streamlining of production
control and shipping processing were estimated.
These effects were calculated using equation (3).
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<Payro|l reduction

ogistics cost reductiop

(1)
Analysis of Post- . Identificatio Calculation
ntroductior C . of 2
current hd weightin . (2)
workflow guantitative™\y
work . of improvements
reparatio effects
Quantification
of
qualitative
effects
(3)
Automation Manufacturing Workin Capital
ata recelpt lead time process turnover ratio
nd deliver reduction reduction improvement

Data

accuracy
improvement

Production
planning
streamlinin

inventory
reduction

(5)

Fig.2 Evaluating value of ERP system processes

Substitution into equation (3) with the figures in
IV and IX in Table 4, a 5% rate of decrease, a
reduction of two employees, and an interest rate of
4% results in:

1267 x 0.05 x 0.04 + 7.5 x 2 =17.5 (5)

The value of this ERP introduction project
calculated according to the NPV method is shown
using

>

i=1

annual effect - increase of annual operation
(1 + interest rate)’

- Initial investment

(6)

Insertion into equation (6) of the values from
equations (4) and (5) (annual effect), the difference
in the total amount in Table 3(annual operational
cost increase), the total initial investment amount in

Table 2, n= 5, and an interest rate of 0.04 results in
an NPV for the ERP introduction of

> (158 + 17.5) — (9.2 — 3.5))
(14 0.04);

—131.2=—83

()

i=1
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Cash flow
improvement

» ( Payroll reduction

Table 4 Items for the Evaluation

Item Amount | Remarks
Actual + Planned
value of the
I Annual sales 36,000 additional line
portion

I Cost of sales 30,600 | Cost ratio of 0.85

Actual + Planned
value of the
additional line

11 | Inventory 5,508 portion

18% of cost of sales
(actual value)

v | Finished 1,267 | 23% of inventor
goods ' y
Component

V | parts 165 | 3% of inventory
inventory
Work in -

VI process 4,076 | 74% of inventory
Sales from
the

VII additional 9,000 | Planned value
line
Inventory Application of 18%

VIII from the 1377 of the actual value of
additional ' the proportion of cost
line of sales
employment Actual value

IX cost 7.5 Per person

54
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When the target investment recovery according
to Company X internal regulations is n = 5, the
initial investment and increased costs cannot be
recovered. This result is attributable to the fact that
“Option value of implementation opportunities,” the
second term on the right-hand side of Formula (1),
is not assessed. We next verify how valuation of this
project changes if a corporate strategy involving
utilization of the EDI function of ERP is adopted.

3.2 Effects of EDI
We calculate the effects of EDI. Here we once again
use the process applied to calculate the value of
ERP introduction. Through this calculation, the
following effects were confirmed.
(a) Reduction in payroll due to a decrease in labor
hours for data input, etc.
(b) Reduction in logistics costs, including
warehouse costs and emergency transportation costs,
due to shortening of manufacturing lead time
(c) Reduction in inventory (finished goods,
component parts, and work in process) of related
products due to factors including shortening of lead
time from data input to product shipment

There are two types of EDI systems: systems for
which the other parties to data exchange are
customers and systems for which they are suppliers.
Table 5 shows the amounts of effects for each type
of the system.

Table 5. Effects of the EDI System

ltem Culsztgrlner Sugglller

@) Payroll 7.5 3.7
(b) Logistics 3.0 0
Finished Goods 126.7 0

(c) | Component Parts 16.5 16.5
Work in Process 407.6 203.8

The five year cumulative effect on cash flow, Ve,
is calculated using the formula:

5+t
(Ixa-r+ P+1L)

Ve = .
(1+7r)

(8)

i=1+t

where t is the period from ERP operation to the
start of EDI, a is the ratio of products covered by
EDI, r is the interest rate (0.04), I is the inventory
reduction amount, P is the payroll reduction amount,
and L is the logistics cost reduction amount.
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We insert the figures from Table 5 into equation
(8) and calculate Vc, the current value of the effects
of a customer EDI system. Taking t=1 and a=0.6,
the result is

5
(5508 x 0.6 X 0.04 + 7.5 + 3)

Ve = (1 + 0.04)

=101.5

©)

i=1+1

Similarly, we calculate Vs, the current value of
the effects of a supplier EDI system. Taking t = 2
and o = 0.7, the result is

(165 + 203.8) X 0.7 X 0.04 +3.7) _

ve T:Zﬂ (14 0.04): =40.6 (10)

The introduction cost is estimated as 10.1 for a
customer EDI system and 3.7 for a supplier EDI
system, and the NPV of EDI introduction is as
follows:

NPV of EDI = (Vc-10.1) + (Vs-3.7)=128.3  (11)

3.3 Valuation of the EDI Option

In this case study, we calculated that an EDI
introduction realizes (a) payroll reduction and (b)
logistics cost reduction, and also promotes
improvement in routine work, which leads to (c)
inventory reduction. We ultimately calculated the
effect on cash flow. Through this process, the
effects confined to qualitative effects are eliminated
and the value of systems is ascertained as an
objective amount. In other words, the mixing of the
actual cost reduction and opportunity cost reduction
is avoided. Also, the values derived in that
calculation are the commitments of each department
and can be used in after-the-fact verification.

Previous research assumed that EDI introduction
projects were securitized and subject to market
transactions and assessed a project value including
that premium. However, equation (11) shows that
this is unnecessary and that it is meaningful to
actualize and utilize the EDI function. It is
important that management establish a corporate
strategy that enables the exercise of the EDI option
and that involved departments act accordingly

4 Case Study 2
(An Information System Valuation
Method That Focuses on the Potential

for Payroll Reduction)

In this section, we discuss the second topic
presented: “An information system valuation
method that focuses on the potential for payroll
reduction.” We use a case study to consider from a
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new perspective and perform valuation of
organizational streamlining as an expansion option.
The monetary unit in Sections 4 and 5, including the
amounts in the tables, is US$1,000

4.1 System Construction Options

Company X, discussed in the previous section, has
acquired Company Y, a British company in the
same industry. Company Y’s information system
uses independently developed software run on a
mainframe and covers the headquarters plant (B
Plant) and one other plant (C Plant).

The following three options for the design of an
information system to serve as an implementation
tool in a project to incorporate Company Y into
Company X’s global structure can be considered.
(See Fig. 3.)

Plan A: Make improvements based on Company
Y’s existing system.

Plan B: Scrap Company Y’s existing system and
develop a new system to cover both the B
Plant and C Plant.

Plan C: Update Company Y’s system, but introduce
separate systems at the two plants.

Plan A Plan B
Company Y Company Y
B Plant C Plant B Plant C Plant
1T 1T 1T 1T
[ Mainframe (Bespoke System) ] [ ERP System 1 ]
Plan C
Company Y
B Plant C Plant
[ERP System 1] [ERP System 2]

Fig.3 Plans for restructuring the information system

Table 6 Investment estimations
Items lan A B C

Server/OS 24 132 194
DeDVzSI'é:’p”m‘g;n t 40| 240| 300
Vendor Support 0 240 320
ERP License 0 350 420
Training 120 220 220
Data Migration 5 30 42
Total 569 1212 | 1496
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Table 7 Annual ongoing expenses
Plan A B C

161 | 105| 162

Total Expenses

Plans B and C, disadvantageous from a cost
perspective, conform to Company X’s policy of
global unification of production management
systems. We discuss in Section 5 the proposal not
only of Plan B, but also Plan C, as a candidate.
Tables 6 and 7 show the investment amounts and
operational costs for each of the three plans.

4.2 Configuration of the Organizational
Streamlining Option

In this section, we compare Plan A and Plan B. On
the assumption that the effects are the same, we
considered the options of utilizing existing resources
or introducing a new ERP system. The difference in
the investment amounts is 643, the difference
between the totals for Plan A and Plan B in Table 4.
However, since no cash outflow occurs when design
and development is performed by the company’s
own employees, subtracting those values (420 for
Plan A and 240 for Plan B) from the investment
totals results in an increase in the difference in the
amounts actually paid to outside entities:

(1212 — 240) - (569 — 420) = 823.

Looking at Plan B from a global perspective,
although system standardization and management
cost reduction can be expected, there is no financial
benefit for the European operation. Although
ongoing operational costs are 56 higher for Plan A,
this amount would not compensate for the
difference of 823 in cash outflow. If the figures
based on Tables 6 and 7 were reported to the
manager responsible for the European operation,
Plan A would probably be adopted. However, an
option exists in Plan B from which a return can be
expected that is unavailable in Plan A.

Company Y’s Information Systems Division
employs 41 people. This is clearly excessive for a
company with annual sales of less than 3,000.
Although management recognized that the
organization had become bloated, it would be
difficult to reduce the size of this organization if
new applications were deployed on the existing
system infrastructure. However, it was determined
on the basis of prior experience that renewal of the
infrastructure would make it possible to operate the
organization with an organization of one-third to
one-half the current number of employees. Figure 4
provides a partial view of how the organization was
streamlined.
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Groups among which responsibility for
database, network, and OS work was divided were
united into a single group, and the Application
Group was reorganized so that everyone except the
manager became involved in practical work.

[Database Group] [Network Group] [ 0S Group
Manager Manager

] [Application Grouq
Manager

Manager

Engineer 1 ]

Engineer 1 ] Engineer 1 ]—[Administrator]

Engineer 2 ]

Engineer 2 ] Engineer 2 ] —[Coordina'[or 1]

Engineer 3 ] Engineer 3 ]

Restructuring ﬁ

[Infrastructure Grouﬂ [ Apklllication Group]
Manager anager

Engineer 3 ] Programmer 1

Programmer 2|

Coordinator 2

Engineer 1 ] Programmer 3

SE/Programmer l]

T

Engineer 2 ] SE/Programmer 2] Programmer 4

Engineer 3 Programmer 1

Engineer 4 ] Programmer 2 ]

Fig. 4. Restructuring the organization

A rough estimate of the payroll for
approximately 20 employees, about half the
organization, is 1,500 per year. Although the
average actual salary is 50, employment cost per
person is 75 when company-paid insurance and
pension burden are included. Even if 500, an
amount equivalent to six months’ salary (25 x 20
employees), is added to the 1,212 total investment
amount for Plan B in Table 6 as the cost of a
voluntary retirement program, after achievement of
the target, a return of 1,500 (annual employment
cost per person of 75 x 20 employees) each year will
be realized from an investment of 1,712. When the
amount of operational cost reduction (the difference
in the Plan A and Plan B totals in Table 7) is added
to this, the result is 1,556.

Assuming that the company reduces the number
of employees by five per year each year beginning
in the second year from the start of system
development, it can be thought that four expansion
options with periods of 2 to 5 years and an exercise
expense of 125 (voluntary retirement program cost
for five employees) exist.
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4.3 Option Valuation

We perform the valuation of Plan B. To calculate
the value of the plan using the return for the five-
year period following investment, we aggregated the
payroll savings for the five-year period from the
start of operation of the new system. Table 8 shows
the cumulative present value of the payroll savings
and the voluntary retirement program cost.

Equation (12) shows the value of Plan B.

5
A —
V=P—R+Z( 9 _
i=1

1 +7r) (12)
Here, P is the cumulative present value of the
payroll savings, R is the cumulative present value of
the voluntary retirement program cost, A is the
annual operational cost of Plan A, E is the annual
operational cost of the plan under evaluation, r is the
interest rate, and | is the initial investment for the
plan under evaluation.

Table 8 Cost saving by eliminating redundancies

T Cost Saving | Exercise Expense
2 1,309 116
3 962 111
4 629 107
5 308 103
Total 3,208 436

We substitute the initial investment value (Table
4), annual operational cost (Table 5), and payroll
savings and voluntary retirement program cost
(Table 8) for Plan B into equation (12) and calculate
the value of Plan B.

> (161 — 105)

3208 -436 + 2, T+004)

—~1212=1808 (13)

The 1,808 value of Plan B exceeds the difference of
823 of the cash flow from Plan A, shown in 4.2.
This indicates the superiority of Plan B. The key
point in this case is the revelation of the
organizational streamlining option.

In this case study, we discussed organizational
reform of an information systems division using as
leverage the introduction of a dissimilar information
system that is not an extension of the existing
system. The treatment of organizational reform as
an effect of an information system is something not
found in previous research.

The options inherent in information systems are
functional expansion, postponement of development,
splitting, contraction, and disposal (see Table 1). In
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previous research, only system expansion has been a
principal point of discussion.

Payroll savings due to streamlining of operation
work is an effect of an information system, and from
the perspective of the attempt to recognize options,
the streamlining of an information systems
organization comes within the scope of
consideration. The inclusion of information systems
division streamlining among the goals of a systems
development project is difficult to see clearly from
outside the organization, and we raised the question
from the perspective of our experience. This case
indicates that in information system valuation, it is
important to not only focus on function, but also to
adopt a perspective grounded in the nature of
organizations and management theory.

5 Case Study 3
(A Valuation Method to Include
Information  System  Divestment

Value)

In this section, through comparison of Plan
B and Plan C, we propose a valuation method to
include information systems in the divestment
value, something not considered previously.
The management of Company X’s European
operation was unable to eradicate the sense of
uncertainty concerning the future of the
acquired C Plant and began to consider
divesting C Plant under certain circumstances.
Plan C was prepared as a result of that
consideration

First, we assume conditions similar to those for
Plan B: that is, no external effects. Substitution of
the initial investment value (Table 6), annual
operational cost (Table 7), and the sum of payroll
savings and the a voluntary retirement program cost
(Table 8) for Plan C into equation (12) results in

(161 — 162)

) _ 1496 = 1271 (14)
(1+ 0.04)

5
3208—436 +Z
i=1

The value is only approximately 70% of that of
Plan B in equation (13). However, Plan C entails the
benefit that the development cost of the C Plant
information system could be recovered in the event
the plant is divested. The development cost of the C
Plant system was estimated at 496 .

We perform valuation of the options inherent in
Plan C. If a bond for Plan C were issued, it would be
a bond with a principal of 1,496, maturity of five
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years, and the possibility of a return of 496 at a
certain period in time. We use the Black-Scholes
method in Formula (15) in the calculation of
financial options to calculate the valuation of such a
bond if it were traded on the market.

P= -SM-d,) + Xe~" M-d )
2
d, = (ln(f—()+ <r+%>T) JoNT

d2= d1 - O'\/T

(15)

where P is the option premium, S is the underlying
asset (system development cost), X is the recovery
amount, T is the option period, r is the safe interest
rate, o is volatility, and M~-d,)) and M~d ) are the
cumulative probability.

Volatility (o) in this case is the uncertainty with
respect to the conclusion of negotiations to divest
the plant. Calculation taking ¢ as 50%, 70%, and
90%, T as 3, 4, and 5 years, and r as 4% results in
the premium values shown in Table 9

Table 9 Evaluation of contract options

50% 70% 90%
3 23.5 71.6 131.0
35.8 95.8 162.8
47.2 115.4 186.5

At the same time, in the event of development of
a system according to Plan B and the divestiture of
C Plant, the task of extracting data for the C Plant
from the system and transferring it to the acquiring
party would occur. We estimate the cost of this as
50 and compare the change in the values of the two
plans. The value of Plan B, Vg, and the value of
Plan C, V¢, are shown in the following equations:

D
Ve = Vg — Tt (16)
5
B L X (16.1— 10.5)
Ve=Veg+ PHo +Z Ty @)

=T+1

where Vgq is the value in equation (13), D is the
data transfer cost, Vg4 is the value in equation (14),
P is the option premium, X is the recovery amount,
T is the period from system development to
divestiture, and r is the safe interest rate. Also, the
fourth term on the right-hand side of equation (17)
is a term that factors in the post-transfer operating
cost reduction.
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Table 10 shows a comparison of the two plans
when the volatility is set at 0.7 in view of the
prospects for the successful conclusion of
negotiations.

In the event that C Plant is transferred, it is
confirmed that Plan C is more advantageous when o
= 0.7. It is also clear that quickly realizing the plan
would be advantageous from the standpoint of
operating cost reduction.

Table 10 Values of the Contract Options

T 3 4 5
Ve 1763.7 | 1765.3 | 1766.9
Ve 1877.4 | 1836.8 | 1794.1

In this case study, we performed valuation of the
options inherent in an information system in the
circumstances of divestiture of a business.
Previously, in negotiations for the buying and
selling of businesses in the manufacturing industry,
the major subjects of discussion have been people
(the number and quality of employees), assets
(buildings and facilities), money (financial
circumstances), and technological capabilities. The
subject of information systems has not been
addressed. As we have mentioned, the previous
research has not covered information systems in
such situation. This is attributable to the fact that
participation in negotiations by people who
understand the value of information systems has
been uncommon due to the restrictions applying to
people involved in negotiations that are not publicly
disclosed until an agreement is concluded. Looking
at the situation from the opposite direction, this
shows that few ordinary business managers are
aware of information systems.

Issues raised in negotiations heretofore are
human assets, fixed assets, financial assets, and
technological assets. The inclusion of information
systems among the matters for consideration will
contribute to informing managers of the impact on
the corporate value of the value of information
systems and changes in that value over time.
Furthermore, information systems have the potential
of becoming a new source of information for use in
reaching acquisition and investment decisions. (See
Fig. 5.) The inclusion of information systems among
matters for consideration will also contribute to
recognition of the value of information systems
among managers and users in ordinary
circumstances.
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6 Conclusion

We discussed the need to ascertain the adaptability
to environmental change inherent in information
systems as investment options in order to fairly
value information system investments.

In Case 1, it is difficult to verify the validity of
ERP system introduction because of the broad scope
of application of the ERP system introduction
discussed. However, we think that if all effects are
concentrated into inventory reduction and limited to
the cash flow improvement effect, the direction for
system development becomes clear. With regard to
option valuation of the EDI function inherent in the
ERP system, the mixing of actual cost reduction and
opportunity cost reduction can be avoided using a
similar approach.

In Case 2, we performed a valuation as an
expansion option of organizational streamlining
using information system development as a lever.
Here, we engaged in a real analysis using actual
personnel reductions rather than calculation of the
hypothetical effects involving accumulation of work
hour reductions. The important conclusion is not the
valuation amount of the selected option, but the
revelation of effective options from the services to
be covered by the information system at the
planning stage.

In Case 3, we calculated the value of an
information system as a disposal option, taking into
account the uncertainty surrounding the business
divestiture. In information system option valuation,
ordinarily securitization of the investment option
and trading on the market is assumed and valuation
is performed using a binominal model or the Black-
Scholes method. In situations such as this, including
information systems among the assets for
divestment in the securitization assumption is
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realistic and indicative of the effectiveness of option
valuation.
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