
Making the Business Case for
Software Performance Engineering

Shrinking budgets and increased fiscal accountability mean that management needs a
sound financial justification before committing funds to software process improvements
such as Software Performance Engineering (SPE). Preparing a business case for SPE
can demonstrate that the commitment is financially worthwhile and win support for an SPE
initiative. This paper presents an introduction to the use of business case analysis to justify
investing in SPE to reduce costs due to performance failures. A case study illustrates how
to perform a financial analysis and calculate a projected return on investment.

Lloyd G. Williams, Ph.D.
Software Engineering Research

264 Ridgeview Lane
Boulder, Colorado 80302

(303) 938-9847
boulderlgw@aol.com

Connie U. Smith, Ph.D.
Performance Engineering Services

PO Box 2640
Santa Fe, New Mexico, 87504-2640

(505) 988-3811
http://www.perfeng.com/

Copyright © 2003, Software Engineering Research and Performance Engineering Services. All rights reserved.
INTRODUCTION

Performance—responsiveness and scalability—is a
make-or-break quality for software. Yet, despite wide-
spread recognition of the importance of performance to
the success of a project, many software products can-
not be used as they are initially implemented due to
performance problems. They fail to respond rapidly
enough to user actions or to handle the number of
transactions that occur under peak load conditions.

These performance failures cost the software industry
millions of dollars every year. The costs of performance
failures include:

• Increased Operational Costs—Poor perfor-
mance means that your staff needs more time
to complete key tasks, or that you need more
staff to complete these tasks in the same
amount of time. In extreme cases, users may
bypass the automated system altogether in
favor of faster manual processes.

• Increased Development Costs—One company
discovered, during integration testing, that an
online transaction that should have taken 10
seconds could not be completed in less that 60
seconds. Some transactions took as long as
200 seconds. When problems like these arise,
you need to allocate additional resources to the
project to “tune” or even redesign the software
to try to meet performance objectives.

• Increased Hardware Costs—If tuning or rede-
sign isn’t sufficient to solve the problem, you
may need to increase your hardware capacity

(for example, by adding more processors or
upgrading to faster disks) to achieve your per-
formance objectives.

• Canceled Projects—In some cases it will be
impossible to meet performance objectives by
tuning, and too expensive to redesign the sys-
tem late in the process or add more hardware
capacity. These projects will be canceled and
their costs will be largely unrecoverable.

• Damaged Customer Relations—Poorly per-
forming software can cause your organization’s
image to suffer. The effects of poorly performing
Web sites are well documented; customers will
simply go elsewhere rather than endure long
waits. This problem is not limited to Web sites,
however. Long waits on the telephone while
customer-service representatives access cus-
tomer data will ultimately have the same effect.
Even if the problem is fixed later, negative per-
ceptions will continue.

• Lost Income—“Tuning” or redesign results in
late deployment or delivery of software. In some
cases, you may find yourself paying penalties
for late delivery or failure to meet contractual
performance requirements.

• Reduced Competitiveness—Late delivery due
to “tuning” or redesign can also mean that you
miss a critical market window, allowing your
competition to increase their market share at
your expense.
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Software performance engineering (SPE) [Smith and
Williams, 2002], [Smith, 1990] provides a systematic,
quantitative approach to constructing software systems
that meet performance objectives. With SPE, you
detect problems early in development, and use quanti-
tative methods to support cost-benefit analysis of hard-
ware solutions versus software requirements or design
solutions, or a combination of software and hardware
solutions.

SPE is a software-oriented approach: it focuses on
architecture, design, and implementation choices. It
uses model predictions to evaluate trade-offs in soft-
ware functions, hardware size, quality of results, and
resource requirements. The models assist developers
in controlling resource requirements by enabling them
to select architecture and design alternatives with
acceptable performance characteristics. The models
aid in tracking performance throughout the develop-
ment process and prevent problems from surfacing late
in the life cycle (typically during final testing).

SPE also prescribes principles and performance pat-
terns for creating responsive software, performance
antipatterns for recognizing and correcting common
problems, the data required for evaluation, procedures
for obtaining performance specifications, and guide-
lines for the types of evaluation to be conducted at
each development stage. It incorporates models for
representing and predicting performance as well as a
set of analysis methods.

To many of us, the above paragraphs sound like a solid
argument for adopting SPE. Yet, when we present our
case to management, they frequently remain uncon-
vinced. Why?

The problem is often a disconnect between what we,
as software developers or performance engineers,
consider a justification for adopting a technology and
what management expects. To management, the
above argument is a technical justification preceded by
some general, qualitative economic information. It
doesn’t provide the hard financial information that they
need to make a decision.

In today’s world, management is being asked to do
more with fewer resources. As a result, they need spe-
cific, quantitative data to evaluate the economic advan-
tages and disadvantages of adopting a new technology
such as SPE. That means making a business case for
SPE.

WHAT IS A BUSINESS CASE?
A business case is a document presented to win man-
agement commitment for investment in a proposed

project or course of action. It establishes that the
project will meet an identified business need and is fea-
sible, affordable and a sound investment. If there are
competing alternatives, it provides a quantitative basis
for choosing among them. The business case also pro-
vides a basis for managing the proposed project and
measuring its effectiveness.

The concept of preparing a business case to justify a
proposed investment is not new. However, in today’s
economy shrinking budgets, competing proposals for
limited funds, and higher fiscal accountability for man-
agement have combined to revive the popularity of this
tool. Business and government entities from IT depart-
ments to human service organizations are now requir-
ing that employees justify new initiatives with a
business case.

A business case describes the cash flows (both costs
and benefits) that occur as a result of pursuing the pro-
posed course of action and their timing as well as the
methods and assumptions that were used in calculat-
ing them. It also includes a discussion of critical suc-
cess factors (e.g., training or the use of consultants),
the impact of the project on the organization (will it
change the organization chart?), and an identification
of any significant risks that could change the outcome
along with recommendations for mitigating them.

For example, a business case for SPE would identify
the problem to be solved, indicate how SPE can solve
the problem, and quantify the costs and benefits of
adopting SPE for a given project or the organization as
a whole. It would also discuss the impact of SPE on the
software development process and identify any risks
that might prevent the projected benefits from being
realized along with strategies for mitigating them

The following section describes the contents of a busi-
ness case in more detail.

BUSINESS CASE CONTENTS

The following sections describe the essential compo-
nents of a business case. The title and format of each
section will vary by organization.

Executive Summary
The Executive Summary should be a short summary of
your business case; one page is usually best. The rest
of the document will provide details to support the sum-
mary. This may be the only part of your business case
that some people read, however, so you need to make
your case here clearly and succinctly. Include a high-
level summary of the results and focus on the financial
analysis. Leave the details and explanations for the
body of the document.
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Problem Statement
There is a reason you are proposing this project. For
SPE that reason could be a history of performance fail-
ures on previous projects or a high risk of failure on a
new project. This section should summarize the issues,
how they affect the organization and your assessment
of what the source of the problem is.

Proposed Solution
This section describes how the problem will be
addressed and the expected outcomes. Begin with an
overview of the project. Then provide enough detail to
demonstrate that what you propose is in line with your
organization’s business goals and can, in fact, be
achieved.

Financial Analysis
The financial analysis details the costs and benefits of
the proposed solution and summarizes them using one
or more of the financial analysis tools described below.
It is based on a cost model—a spreadsheet model that
includes all of the costs and benefits related to the pro-
posed project.

The model serves as a guide for performing a cost/
benefit analysis (see below). The model results are
then used to compute financial metrics such as: Return
on Investment, Internal Rate of Return, or Total Cost of
Ownership. These metrics are discussed below.

Timeline
Each major step in implementing your proposed solu-
tion should be shown on a timeline such as a Gantt
Chart. These include major milestones (e.g., comple-
tion of training) as well as major cash flows (e.g.,
expenditures such as equipment).

Sensitivity Analysis and Risks
This section discusses potential problems that might
prevent achievement of the objectives and overall ben-
efits of the proposal. For example, what if one or more
of the assumptions used in the financial analysis is
wrong? Or, what if a step in the process cannot be
completed on time?

Sensitivity analysis looks for items in the cost model for
which a small change in value can make a difference in
the outcome of the analysis. If assumptions were used
in deriving these numbers, they should be examined
and best- and worst-case estimates used to predict
what happens if the assumptions become invalid.

This section should also include any potential risks to
the project or organization. For example, if you can’t
hire a performance analyst by the required date, how
will this affect your projected benefits? If these risks
can be quantified and used to assign probabilities to

model results, this analysis should be included
[Schmidt 2003c]. For example, do you have a 50%
probability of realizing 100% of your projected benefits
and a 90% chance of realizing at least 40% of the pro-
jected benefits? For information on risk analysis meth-
ods, see [Boehm 1991] and [Boehm 1989]. Also
discuss ways of minimizing or mitigating each risk.

Conclusions and Recommendations
This section should summarize the problem, the pro-
posed solution, and the costs and benefits of the solu-
tion. Be sure and include information on return on
investment or other positive financial outcomes.

It’s important to make your conclusions and recom-
mendations explicit. Don’t assume that because you
have presented all of the evidence your audience will
reach the conclusions on their own.

COST/BENEFIT ANALYSIS

Cost/benefit analysis weighs the anticipated benefits of
a course of action against its expected costs. In per-
forming a cost/benefit analysis, you attempt to quantify
every cost and benefit, including seemingly intangible
costs or benefits such as reduced employee turnover. If
a cost or benefit cannot be quantified, it does not con-
tribute to the financial analysis. That is, it is assigned a
value of 0.

Costs
Costs are anything for which you spend money. Exam-
ples of costs in an SPE initiative include salaries for
performance specialists, tools, and support equipment
such as workstations for performance analysts or a
dedicated performance testing facility.

Benefits
Benefits are anything that generates revenue or avoids
a cost. For SPE, benefits are usually costs due to poor
performance that you reduce or avoid as a result of
applying SPE. These include: costs of refactoring or
tuning, hardware upgrades, contractual penalties, user
support costs and others described in the introduction. 

Incremental Analysis
Business cases are typically based on incremental
cost/benefit analysis. An incremental analysis includes
only those costs and benefits that are due specifically
to the proposed investment or course of action. Each
line item in the financial model includes only changes
from “business as usual” [Schmidt 2003b]. For an SPE
business case, you would include only costs that are
due to adopting SPE (such as software modeling tools)
and not costs that would occur whether or not you used
SPE. Similarly, you would include only benefits that can
3



be directly attributed to SPE (such as avoided refactor-
ing costs).

Figure 1 shows a sample worksheet (adapted from
[Reifer, 2002]) for an incremental SPE cost/benefit
analysis.The worksheet includes both one-time and
recurring costs. One-time costs occur once. They typi-
cally include outlays for tools or capital equipment or
for project startup costs such as training. Recurring
costs are ongoing. They include such things as mainte-
nance on hardware or software licenses or salaries.

“Sunk” Costs
 Funds that have already been spent or committed are
irrelevant to the analysis and should not be included.
These are known as sunk costs. For example, the fact
that you held an in-house SPE class three years ago is
irrelevant if the development team has turned over
completely and everyone needs the training now.

Intangible Benefits
It is important to quantify all benefits. In some cases,
this may be difficult. For example, it is difficult to quan-
tify the benefits of reduced employee turnover. How-
ever, you can value the effects of reduced employee
turnover in terms of recruiting expense, training costs,
and productivity [Schmidt 2003b].

It may be impossible to quantify some benefits. For
example, it is difficult to assign a dollar value to
“employee morale” and it is likely that your proposed
project is only one of many influences that impact
employee morale. Benefits such as this are intangible
benefits.

If you can’t reasonably quantify a cost or benefit, it’s
best to leave it out of the financial analysis. These
items are likely to be controversial and leave you open
to charges of “padding” the analysis. That does not
mean that you can’t discuss them elsewhere in the
business case. Companies are often willing to invest in
“improved customer satisfaction” or “enhanced
employee morale” and these important intangibles can
tip the scales when the financial analyses for compet-
ing alternatives are close.

FINANCIAL ANALYSIS TOOLS

The heart of a business case is the financial analysis.
There are several financial analysis tools that may be
used in preparing a business case. The particular tools
that you use will depend on the types of cash flows that
you expect and their timing as well as the specific
accounting practices used by your organization. The
sections below describe some of the most common
ones.

Discounted Cash Flow
If someone offered you a choice between receiving
$400 today or $400 at the end of four years you would
probably choose the first even though the amount of
money is the same. This is because 1) dollars tend to
lose value over time due to inflation, and 2) you can
invest the money you receive today so that, at the end
of the four years, you would have more than $400.

When an amount P0 is invested at an annual interest
rate i, its future value at the end of one year would be:

Figure 1: SPE Cost/Benefit Worksheet

One-Time Costs $ Cost Avoidance $
Tools Refactoring

Performance Modeling Tool Lost Revenue
Load Driver Customer Support
Measurement Toolset Liability

Workstation(s) Hardware/Licensing
Training

In-House Training (Developers)
Performance Engineer(s)

Consulting/Mentoring
Total One-Time Costs Total Cost Avoidance
Recurring Costs (Annual) $ Intangible Benefits

Software Maintenance (Tools) Improved Corporate Image
Salaries (Including Benefits) Enhanced Customer Relations

Performance Manager Improved Employee Morale
Performance Analyst

Continuing Education
Total Recurring Costs

SPE Cost/Benefit Worksheet
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If the interest is compounded annually, its future value
at the end of n years would be:

(1)

Similarly, if we know the interest rate and the future
value of an amount invested for n years, we can com-
pute its net present value:

(2)

This is the amount that we would need to invest today
at interest rate i to have FV at the end of n years. Thus,
given a present amount and an interest rate, we can
calculate its future value or, given a future value and an
interest rate, we can calculate its present value.

Suppose that you could invest your $400 at 3.5%
annual interest (interest rates aren’t what they used to
be, are they). Now, if someone offers you $400 today
or $459 at the end of four years, which would you
choose? If you calculate the net present value of $459
invested at 3.5% for four years using equation 2, it is
$400. So it doesn’t matter which you choose. Here, the
interest rate of 3.5% is known as the discount rate. It is
the rate at which you would be indifferent between two
cash amounts received at different times.

Discounted cash flows, calculated using equation 2,
are useful for comparing amounts paid or received at
different times by converting them to a common basis,
usually today’s dollars.

Total Cost of Ownership (TCO)
When you buy a capital item, such as a workstation,
the purchase price is only a portion of what it costs to
own it over its lifetime. There are also installation,
maintenance, repair, and other costs. When the item is
no longer useful, you may be able to sell it and recover
some costs or you may have to pay someone to take it
away. Since these costs occur at different times, they
must be discounted to a present value.

The formula for TCO (also known as Life Cycle Cost—
LCC) is:

(3)

where:
TCO = Total Cost of Ownership
Ci = total of all costs occurring in year i
N = number of years the item will be owned

d = discount rate used to adjust cash flows to a
present value

For example, suppose you purchase a workstation for
$3,000 and pay $100 per year for maintenance over 4
years. At the end of the 4 years, you pay a $25 recy-
cling fee to dispose of the no-longer-needed worksta-
tion. If the discount rate is 3%, the Total Cost of
Ownership for this workstation is:

The initial purchase and first year’s maintenance occur
now (year zero); the second maintenance payment
occurs at the end of year one, and so on. Note that,
due to discounting, the actual total cost is less than the
nominal total of $3,425.

Total Cost of Ownership focuses only on costs associ-
ated with owning an asset. It does not consider benefits
such as increased revenue that might be produced by
the asset. Thus, TCO is most appropriate when com-
paring alternative purchases for a given purpose.

Return on Investment (ROI)
Return on investment is calculated as the net benefits
of some course of action divided by the amount of the
investment:

(4)

An investment of $1,000 that yields benefits totaling
$1,500 has a 50% ROI. Costs and benefits are deter-
mined by a cost/benefit analysis as described above.
However, it is important to beware of this simple for-
mula if the costs and benefits occur at widely different
times. For example, if the costs occur at the beginning
of the project while the benefits are not realized until
much later, it may be necessary to use discounted
cash flows to compute ROI in current dollars.

Payback Period
The payback period is the length of time (usually years)
required to recover the cost of an investment. In gen-
eral, if you are considering two alternatives, the one
with the shorter payback period is the better invest-
ment.

(5)

For example, if the investment is $500 and the periodic
savings is $100 per year, the payback period is 5
years.

FV P0 iP0+ P0 1 i+( )= =

FV P0 1 i+( )n=

NPV FV
1 i+( )n
------------------=

TCO
Ci

1 d+( )i
-------------------

i 0=

N

∑=

TCO $3,100 $100
1.03( )1
------------------- $100

1.03( )2
------------------- $100

1.03( )3
------------------- $25

1.03( )4
-------------------+ + + +=

TCO $3,405=

ROI net benefits
investment
-------------------------------=

Payback period investment
periodic savings
-------------------------------------------=
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While payback period is simple to calculate and its
interpretation is intuitive, it does have limitations. Pay-
back analysis typically does not consider the time value
of money (discounted cash flows). Thus, if the invest-
ment is made early in the project but the expected ben-
efits do not occur until several years later, the analysis
may overestimate the value of the benefits. In addition,
payback analysis does not consider benefits that occur
after the payback period.

Internal Rate of Return (IRR)
Internal Rate of Return is less intuitive than Payback
Period but it overcomes the limitations of payback anal-
ysis by taking an investment view of the proposed
project or action and explicitly considering the time
value of money. It is most useful for comparing invest-
ment alternatives where the costs and benefits differ
and/or occur at different times.

The IRR for an investment is the effective interest rate
(discount rate) that makes the net present value (NPV)
of all cash flows related to the investment—both costs
and benefits—equal to zero.

(6)

where:
NPV = Net Present Value
Ci = total of all cash flows occurring in year i
N = number of years under consideration
d = discount rate

Solving this equation for d yields the discount rate that
makes NPV zero or the Internal Rate of Return. In gen-

eral, this equation must be solved iteratively. However,
we can get a feel for IRR by looking at a graphical
example.

Consider the two investments shown in Table 1. We
have two alternatives both of which require an initial
investment of $100.00 (the numbers in the first row are
negative since they are cash outlays or costs). The
investments both return a total of $200.00 but the tim-
ing of the returns is different. Figure 2 shows the NPV
of these returns as a function of interest rate. Invest-
ment 1 has a zero NPV at an interest rate of approxi-
mately 30% while Investment 2 has a zero NPV at
approximately 45%. Thus, the IRR for Investment 1 is
approximately 30% while the IRR for Investment 2 is
approximately 45% and Investment 2 is the better
choice.

CASE STUDY

Background
WayOut Widgets, Inc. has made several incremental
upgrades to its Web site. Following each upgrade, they

Figure 2: Internal Rate of Return

-$80.00

-$60.00

-$40.00

-$20.00

$0.00

$20.00

$40.00

$60.00

$80.00

$100.00

$120.00

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Interest Rate

N
PV

Investment 1

Investment 2

NPV
Ci

1 d+( )i
-------------------

i 0=

N

∑ 0= =

Table 1: Alternative Investments

Timing Investment 1 Investment 2
Now -$100.00 -$100.00

Year 1 $40.00 $80.00

Year 2 $40.00 $60.00

Year 3 $40.00 $40.00

Year 4 $40.00 $10.00

Year 5 $40.00 $10.00

Total $100.00 $100.00
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have experienced performance problems resulting in
numerous customer complaints, lost sales, and
increased demand for human operators to take orders
over the telephone as customers abandon the sluggish
web site.

(Note: While this case study does not represent an
actual project or organization, each of the categories of
costs and benefits is drawn from our experience on real
projects. The dollar amounts have been scaled to be
appropriate to the size of the example project.)

Fixing these problems has required hardware
upgrades and post-deployment refactoring efforts to
tune the software. Refactoring efforts have involved the
entire development team for periods ranging from 3 to
12 months. Hardware upgrades have required addi-
tional application and database servers.

A group of developers has proposed using SPE to
manage performance and try to avoid these problems.
Management has indicated that they will consider the
proposal if it is accompanied by a financial analysis that
indicates a favorable return on investment. The follow-
ing sections describe the costs and benefits identified
by the team. Their cost/benefit worksheet is shown in
Figure 3. The rationale for each of the line items is
given below.

The SPE initiative will be introduced for the develop-
ment of the next release of the Web application. This
project will involve 15 developers and is expected to
take 18 months.

This discussion focuses on the Cost/Benefit analysis. A
complete business case also needs the topics covered
in the Business Case Contents section.

Costs

Tools The team proposed a suite of tools that included
a software modeling tool as well as a load driver and
performance measurement tools. 

The cost of the software modeling tool is $8,500. The
annual maintenance contract, including upgrades is
$1,600.

The cost of the load driver is $70,000. The annual
maintenance cost for this tool is $10,500.

The company already owns the necessary perfor-
mance measurement tools. The cost of acquiring these
tools as well as their annual maintenance fees has
already been spent and is thus a sunk cost that has no
bearing on the decision to adopt SPE for the next
release.

Additional Staff It was decided that the project would
need one full-time performance engineer to construct
performance models and assist in making performance
measurements. The burdened salary for this individual
is estimated to be the same as that for a developer—
$100,000.

Workstation A workstation for the performance engi-
neer is estimated to cost $4,000. This cost includes an
on-site maintenance contract for three years which is
longer than the duration of the project.

Note: We could use a Total Cost of Ownership analysis
to see whether buying or leasing the workstation would
be more economical. We have not included that analy-
sis to keep this case study as simple as possible.

Training The team decided that best approach would
be to train each member of the development group in
the basic techniques of SPE. A one-week, in-house
class to train all 15 developers costs $38,000. The cost
of the developer time while attending the class is
$28,846 for a total of $66,846,

The cost of sending the performance engineer to a
one-week advanced SPE class is also included. The
cost of the class, fees and travel, is $4,000 and the
cost of the engineer’s time is $1,923 for a total of
$5,923.

Finally, there is a line item for continuing education.
This includes a trip to one conference per year for the
performance engineer to keep abreast of new develop-
ments. The estimated amount is $2,200 per year.

Consulting/Mentoring To jump start the project, the
team plans to bring in external consultants to conduct
an architecture review and construct an initial set of
software performance models.

The total cost for an architecture assessment and rec-
ommendations, a baseline set of software models, and
assistance to the performance engineer in taking over
the models is $250,000.

Benefits
The benefits of SPE on this project arise from avoiding
costs due to poor performance. The team has identified
the following costs.

Refactoring As noted above, refactoring efforts for
previous releases have required the efforts of the entire
development team for periods of 3 to 12 months. For
the previous six projects, one required three months
refactoring, four required six months, and one required
12 months. For the upcoming project, the amount of
time that would be required for refactoring if SPE were
7



not used can be calculated using a simple expected
value formula (weighted average):

Thus, the amount of refactoring expected to be saved
is 6.5 months. The burdened cost of 15 developers for
6.5 months is $812,500.

Hardware Upgrade For previous projects, post
deployment tuning efforts were insufficient to achieve
the required performance. In each case, server
upgrades were also necessary. The average cost of
server upgrades over the previous projects was
$600,000.

Note: As with the workstation, it is possible to perform a
Total Cost of Ownership analysis for the server
upgrades. If this analysis were performed, the overall
cost of this line item would be higher. The historical
data is sufficient, however and, to keep the case study
simple, we have used it.

Lost Revenue Marketing estimated lost revenue by
comparing sales figures for times when the web site
was performing poorly with those during normal opera-
tion. Since some orders that would normally have been
placed via the web site were obviously being placed via
telephone (see below), these were subtracted from the
lost revenue figure.

The marketing estimate is that 100 sales per day were
lost due to customers abandoning the web site due to
poor performance. These losses would occur every
day during the expected 6.5 month refactoring/tuning

period. The average sale is $50. Thus, the amount of
lost sales revenue that would be avoided is $975,000.

Telephone Agents After deploying each previous
release, the company needed to hire 10 temporary
agents to handle the increased telephone order volume
due to customers abandoning the web site. The bur-
dened cost of a temporary agent is $60,000 per year.
These agents would be needed for the expected refac-
toring time of 6.5 months for a total of $325,000.

Intangible Benefits Intangible benefits of deploying
web-site upgrades that meet performance objectives
include:

• Improved corporate image—The web site is
important to presenting a professional corporate
image.

• Enhanced customer relations—customers,
especially repeat customers who use the web
site frequently were becoming angry due to long
waits.

• Improved staff morale—Developers take pride
in their work and were becoming discouraged
over fielding products with performance prob-
lems.

Return on Investment
Table 2 shows the total costs and benefits for an 18-
month project.

Figure 3: WayOut Widgets, Inc. Cost/Benefit Worksheet

One-Time Costs $ Cost Avoidance $
Tools Refactoring 812,500$     

Performance Modeling Tool 8,000$         Hardware Upgrade 600,000$     
Load Driver 70,000$       Lost Revenue 975,000$     

Workstation 4,000$        Telephone Agents 325,000$     
Training

In-House Training (15 Developers) 66,846$       
Performance Engineer 5,923$         

Consulting/Mentoring 250,000$     
Total One-Time Costs 404,769$    Total Cost Avoidance 2,712,500$  
Recurring Costs (Annual) $ Intangible Benefits

Software Maintenance (Tools) 12,100$       Improved Corporate Image
Salaries (Including Benefits) Enhanced Customer Relations

Performance Analyst (1.0 FTE) 100,000$     Improved Employee Morale
Continuing Education 2,200$         

Total Recurring Costs 114,300$    

Cost/Benefit Worksheet

EV 3 4 6( ) 12+ +
6

---------------------------------- 6.5= =

Table 2: Cost/Benefit Summary
Number of Years 1.5

Costs Benefits
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Because the project duration is 18 months, the annual
recurring costs have been multiplied by 1.5.

The return on investment is:

Case Study Discussion
Given the short time frame for this project (18 months),
using a non-discounted Return on Investment is appro-
priate. Discounting the cash flows would make only a
small difference in the overall result. 

The 471% return on investment appears to be favor-
able. However, the decision to proceed with the project
will depend on the projected returns for competing pro-
posals. It is worth noting that this return is low com-
pared with other reported projects. Panelist
presentations at CMG 2002 reported ROI results rang-
ing from 407% to 18,750% [Williams, et al. 2002].

The costs for this case study are dominated by the
startup (one-time) costs. For larger projects that span
several years, recurring costs typically surpass the
startup costs. Furthermore, startup costs such as tools
and workstations may be capital expenses rather than
operational expenses. If so, it is worthwhile to differen-
tiate them in the cost/benefit worksheet especially if
funds for capital expenses are available or easier to
get.

In this case, if there is another suitable project, adding
SPE to it would make it possible to amortize the startup
costs over two projects. For example, It is likely that the
performance modeling tool and load driver could be
shared across projects. In addition, since the develop-
ment project is small, it is likely that the performance
analyst could easily handle two projects, thus amortiz-
ing the recurring costs as well. Finally, any benefits
realized from the second project would increase the
return on investment.

Finally, hiring a performance analyst affects the com-
pany’s organization chart. Successful application of
SPE will mean that this position is likely to become per-
manent. This issue should be addressed in the busi-
ness plan.

TIPS FOR SUCCESS

1. Identify and Use a Mentor or Sponsor—A mentor or 
sponsor can serve as a sounding board, help you 

package your business case for maximum effective-
ness, identify people who can help, and help you 
understand the decision-making process [Reifer, 
2002]. A mentor can also help you decide which 
financial analysis tools to use in preparing your 
case.

2. Establish an “Advisory” Committee—While you 
might be able to prepare a business case for SPE 
on your own, it’s a good idea to recruit additional 
people from various areas within your organization, 
such as development, operations, customer service, 
and sales, to serve as an advisory committee. The 
advisory committee can help make sure that impor-
tant line items in the financial analysis are not over-
looked, help establish the credibility of your 
business case, and help “sell” the project [Schmidt 
2003b].

3. Understand Who Pays the Costs and Who Gets the 
Benefits—The costs of SPE are often borne by the 
development organization but, while development 
receives some of the benefits, others may be dis-
tributed to other departments such as operations or 
sales.
If project managers are evaluated on how well they 
meet or exceed their budgets, they may be reluctant 
to invest something that makes their bottom line 
look worse even though it benefits the company as 
a whole. To overcome this, you will need to make 
your business case to someone who is high enough 
in the organization to see the overall benefits and 
help solve this problem (e.g., incentives to project 
managers).

4. Understand Your Organization’s Budgeting Pro-
cess—Understanding the budgeting process will 
help you construct a better financial model, identify 
people who have the information you need and/or a 
stake in the results of your project, and prepare a 
more focused case. Understanding the budgeting 
process can also help you know when special 
money or surplus funds become available [Reifer, 
2002] so that you can time your proposal to take 
advantage of them.

5. Be Prepared to Defend Your Numbers—Preparing a 
business case is not an exact science. It requires 
assumptions, arbitrary judgements, and develop-
ment of new data [Schmidt 2003b]. Because of this, 
it is possible for two people looking at the same 
information to reach very different conclusions.
It is important to document the rationale behind 
each line item in your financial analysis. Discuss 
potentially controversial items with interested par-
ties early in the process so that problems can be 
resolved before the business case is presented. 

One Time $405,269 $2,712,500

Recurring $171,450

Total $576,719 $2,712,500

Table 2: Cost/Benefit Summary

ROI $2,712,500
$576,219
------------------------------ 471%= =
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SUMMARY AND CONCLUSIONS

Shrinking budgets and increased fiscal accountability
mean that management needs a sound financial justifi-
cation before committing funds to software process
improvements such as SPE. Preparing a business
case for SPE can demonstrate that the commitment is
financially worthwhile and win support for an SPE initia-
tive.

This paper has presented an introduction to the use of
business case analysis to justify investing in SPE to
reduce costs due to performance failures. The case
study illustrates how to perform a financial analysis and
calculate a projected return on investment.
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