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INTRODUCTION

The term "requirements management" is still somewhat of an oxy-
moron in the process of software development. However, the lack of
an unambiguous and continually up-to-date definition of require-
ments is a major cause of project failures. Problems are least costly
to correct when they are detected early in the development life cycle
� particularly when the correction involves changes to the software
architecture. Although, intellectually, most IT practitioners under-
stand the value of developing and maintaining clear and concise
requirements throughout a project's life cycle, actually achieving this
has been difficult and elusive.

Requirements Management: A Historical Perspective
Virtually all development projects begin with at least some notion of
a definition of requirements. However, in too many cases the
requirements definition activity is very informal (e.g., hallway conver-
sations, emails, phone discussions). Of those teams that do begin a
project with formally defined requirements, those projects are gener-
ally incomplete and inadequately managed or uncoordinated. More
importantly, once requirements are captured, the documents in
which they are housed generally remain static. That is, they repre-
sent the requirements as understood and defined at a particular
point in time, usually early in the project life cycle. The development
itself then proceeds into implementation using this static set of
requirements during what could be thought of as a "quiet period" for
the development team since the requirements are essentially frozen.

While this might initially seem like a logical approach to require-
ments management, the real world doesn't work this way. Change is
constant and the one absolute in software development. Permitting
changes to requirements in an uncontrolled manner throughout the
development life cycle invariably results in confusion, missed sched-
ules, and cost overruns. Frustration occurs among end users, ana-
lysts, developers, and managers alike. Laments such as, "Users
keep changing their minds," "The application doesn't meet our
needs," and "This project is taking too long and costing too much"
are all too common.
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The Increasing Importance of Requirements Management
Requirements management has always been important but is now
being increasingly recognized as vital to software project success as
businesses rely more and more on software for conducting business-
and mission-critical functions.

Just what is involved in a formal requirements management
process? In short, such a process elicits stakeholder needs, cap-
tures and communicates requirements to all team members, priori-
tizes and organizes requirements, and manages changes to
requirements throughout the project life cycle. Formal requirements
definitions and management are employed in many technical disci-
plines to a much greater extent than has been in evidence in the IT
arena. For example, the more physical engineering disciplines, such
as computer hardware development, have long embraced much
more rigorous methodologies and procedures for managing require-
ments than does the world of software development. 

One might argue that Word documents, email, phone calls, and
stakeholder meetings alone are adequate for managing require-
ments. In fact, that is the methodology currently used for most proj-
ects in a large number of IT shops. However, this informal, ad hoc
approach doesn't ensure rigorous requirements definition that is
communicated and understood by all parties. More importantly, it
doesn't lend itself to managing the inevitable requirements changes
that will occur throughout the life of the project. The goal must be to
embrace and manage change, not to prevent it. In today's world of
complex, multitier distributed systems and diverse and distributed
development teams coupled with the mission- or business-critical
nature of software applications and relentless time-to-market 
pressures, casual, ad hoc management of requirements is becoming
increasingly inadequate and ineffective.

THE VVALUE OOF MMANAGING RREQUIREMENTS

Requirements definition and analysis is an important first step in
software development. And, managing changing requirements
throughout the software development life cycle is key to developing
a successful solution � one that meets users' needs and is devel-
oped on time and within budget. A crucial aspect of effectively man-
aging requirements is communicating requirements to all team
members throughout the entire life cycle. In truth, requirements
management benefits all project stakeholders, end users, project
managers, developers, and testers by ensuring that they are contin-
ually kept apprised of requirement status and understand the
impact of changing requirements � specifically, to schedules, func-
tionality, and costs. 

Requirements management has
always been important but is now
being increasingly recognized as vital
to software project success.

The goal must be to embrace and
manage change, not to prevent it.
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Requirements management is not limited to only software design
and implementation tasks. For example, formal, up-to-date require-
ments can be valuable to test and quality assurance (QA) activities.
Building test plans and test cases based on requirements facilitates
testing the intent of the application, not just the code. When test
planning occurs in parallel with development, the time savings can
be significant.

A far larger number of IT shops have software configuration manage-
ment tools and processes in place than have adopted formal require-
ments management. However, uncontrolled requirements changes
can have as great an impact on the success or failure of a project as
the lack of version control or code change management. Effective
requirements management should span the complete life cycle from
initial concept definition; through modeling, design, and analysis;
through coding; through testing; to ongoing maintenance and
enhancements. IT shops that do not have effective requirements
management processes and tools in place are exposed to the risk of
serious and costly project delays and rework.

Rational Software is a prime example of a vendor offering tools for IT
organizations to support formal requirements management process-
es. Rational Software's RequisitePro requirements management tool
and Rational Suite AnalystStudio (of which RequisitePro is a key
component) offer a powerful solution for requirements management.

RATIONAL RREQUIREMENTS MMANAGEMENT TTOOLS

Rational Software's requirements management tool is Rational Req-
uisitePro. It is offered both as a standalone product and as a key
component of Rational Suite AnalystStudio (discussed in further
detail later). Rational Suite is the organization of Rational tools and
processes to support various project team functions � which Ratio-
nal packages as "studios" � in a consistent fashion. These functions
include project management, requirements and analysis, software
development, content management, and system testing. The founda-
tion of Rational Suite � common to all of the studios � is the "team
unifying platform," which consists of the Rational Unified Process,
requirements management, test management, defect and change
tracking, and configuration management.

Rational RequisitePro and all Rational tools are supported by a
worldwide service organization that includes training, consulting
services, and technical support geared to help Rational customers
speed technology deployment and accelerate project delivery.

Rational RequisitePro
Rational RequisitePro facilitates better communication, enhances
team collaboration, and reduces project risk. A key feature of Requi-
sitePro is its tight integration with Microsoft Word, undeniably the
most widely used vehicle for documenting and sharing textual infor-
mation electronically. Since requirements are quite often proposed,
updated, reviewed, and modified by a wide range of technical and

Requirements management is not
limited to only software design and
implementation tasks.

Rational Software is a prime example
of a vendor offering tools for IT
organizations to support formal
requirements management processes.
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business professionals using Word documents, this integration
allows project teams to continue use of a familiar tool.

While documents are useful for capturing requirements, they do not
effectively permit prioritizing and organizing requirements. Rational
RequisitePro's features allow organizing, prioritizing, tracing relation-
ships, and tracking changes to requirements, all while dynamically
linked to the original Word document.

Rational Suite AnalystStudio
Rational Suite AnalystStudio is targeted at the requirements and
analysis tasks of application development and includes Rational
tools and processes to support requirements management through-
out the entire software development life cycle. Key components of
Rational Suite AnalystStudio are Rational RequisitePro for require-
ments management and Rational Rose for business, use-case, data,
and application modeling. The integration between Rational Requi-
sitePro and Rational Rose allows users to textually capture require-
ments (as use cases � which describe an end user's view of
requirements � or in other forms) in RequisitePro while creating the
corresponding use-case diagram in Rational Rose. Changes made
in one tool are reflected in the other tool, allowing everyone on the
team to access the same requirements information from either tool.

The remainder of this paper is devoted to case studies for a Rational
customer using Rational RequisitePro to facilitate the requirements
management process. Both qualitative and quantitative benefits
experienced by this customer are discussed.

ROI CCASE SSTUDY MMETHODOLOGY

IDC employed a structured interviewing methodology to collect
return on investment (ROI) qualitative and quantitative data for
Rational customers using Rational RequisitePro to manage require-
ments. Four case studies are presented. The same methodology
was employed for all case studies.

ROI Components Defined
Net quantifiable benefit (NQB) is the difference between the savings
achieved through the implementation of Rational RequisitePro, ver-
sus either not implementing the solution at all or implementing
equivalent solutions in a different way. NQB can be either direct, in
terms of incremental revenue gained or expense saved, or indirect,
from the redeployment of resources to tasks that the organization
would alternatively have had to hire new and like resources to per-
form. All net benefits are expressed in U.S. dollars.

Net cost (NC) is the difference between the total cost and expenses
associated with Rational RequisitePro and the similar costs associ-
ated with the most likely alternative solution (which can be none at
all). Typical NC components include software licensing and mainte-
nance costs, product consulting costs, training and education costs,
and any added hardware costs associated with implementing the
RequisitePro software. All net costs are expressed in U.S. dollars.

Rational RequisitePro's features allow
organizing, prioritizing, tracing
relationships, and tracking changes to
requirements, all while dynamically
linked to the original Word document.

Achieving ROI with Rational Requirements
Management Tools
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ROI Calculation
ROI is the ratio of total net benefit divided by total net cost. This ratio
is equal to 1 when net benefits equal net cost, which represents sta-
sis, equilibrium, or no improvement. A ratio less than 1 reflects a neg-
ative improvement and a ratio greater than 1 reflects a positive
improvement.

ROI is frequently expressed as a percent, in which case the ROI
result is multiplied by 100. The percentage ROI calculation can thus
be represented as:

ROI = (NQB/NC) x 100%

Other ROI Considerations
ROI is also a relative measure in that the benefits and costs of Ratio-
nal RequisitePro are compared to an alternative solution � typically,
what the organization had been doing to address this business prob-
lem before the implementation of RequisitePro. It follows that NQB
and NC will be defined differently for each interviewee situation, and,
in some cases, the results will not be as quantifiable as in others. 

Typically, to perform "true" ROI analysis, a savings or revenue that is
recognized in terms of personnel resources can be included in the
ROI analysis only if those resources have been eliminated as a
result of the product implementation. However, that is rarely the
case. Resources are more likely to be assigned to other projects or
areas where they are needed. The savings are still real because if
the staff had not been reassigned, additional resources would have
to have been hired.

In the following case studies, increased productivity, shortened
development cycles, reduced testing times, and enhanced applica-
tion quality emerged as some key benefits from using Rational Req-
uisitePro. Where these benefits exist, IDC does not "require" that an
organization perform a reduction in force in order to realize these
benefits since it is expected that "found time" will be put to use in a
productive manner.

ROI Data Collection Methodology
To collect the data, IDC conducted telephone interviews in June and
July of 2001. The purpose of the interviews was to understand the
business problems the organizations were seeking to solve, the role
of Rational RequisitePro in solving these business problems, and the
ROI associated with the implementation of RequisitePro.

IDC established a series of predefined questions for use in the ROI
interviews. These questions were designed to enable the collection
of complete ROI data as well as to provide a consistent framework
for analyzing the ROI data. These questions enabled IDC to under-
stand the organizations' general approach to development and
deployment as well as evaluate the relative attributes, benefits, and
costs associated with Rational RequisitePro.

ROI is the ratio of total net benefit
divided by total net cost. 

In the following case studies, increased
productivity, shortened development
cycles, reduced testing times, and
enhanced application quality emerged
as some key benefits from using
Rational RequisitePro.
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A three-year "ROI horizon" was employed. Therefore, all of the ROI
data shown is for accumulated actual and projected savings over a
fixed three-year period from 1999 through 2001.

All data collection and ROI calculations associated with these case
studies were performed by IDC analysts.

CASE SSTUDIES

Four project teams from three different companies using Rational
RequisitePro were interviewed for this study. The resulting case
studies are presented below.

Case Study: CitiPower

Company Overview and Business Environment
CitiPower, headquartered in Victoria, Australia, is a wholly owned
subsidiary of American Electric Power and is a retailer and distributor
of electrical power, primarily for inner Melbourne. While its customer
base may be considered small relative to other utilities, its customers
are large and highly valued due to their commercial nature. The pri-
vatization of the electrical utilities in Australia brought about broad
changes in the regulatory environment. To meet the changing regula-
tory environment and meet evolving customer needs, CitiPower
made a significant investment in its IT infrastructure.

Current IT Environment
Currently, CitiPower's IT department has a staff of approximately
100�120. This includes a large number of contract employees with
strategic sourcing from organizations such as IBM, Tier, Halcyon,
and PricewaterhouseCoopers. These contract employees were hired
to work with existing personnel to enable CitiPower to implement its
Full Retail Contestability (FRC) program. This program makes it pos-
sible for CitiPower to conform to the new competitive regulatory
environment and enhances its ability to support and acquire cus-
tomers in a newly competitive industry. The FRC program is a large-
scale project so important to CitiPower that it warranted additional
staff to allow it to be executed and completed in accordance with
government schedules. Once implemented, a smaller staff will be
retained to maintain and enhance the new system.

Emerging Needs and Role of Rational RequisitePro
The road to privatization of the power industry has resulted in a reg-
ulatory environment in constant change and evolution. As the gov-
ernment put new structures of rules and regulations in place, the
utilities had to quickly adapt to the changes. Therefore, CitiPower ini-
tiated a project to completely revamp its internal infrastructure.
Among the products CitiPower is using are the Rational Unified
Process, Rational Rose, Rational ClearQuest, Rational Suite Test-
Studio, Rational Suite AnalystStudio, and Rational RequisitePro, an
integral component of Rational Suite AnalystStudio.

To meet the changing regulatory
environment and meet evolving
customer needs, CitiPower made a
significant investment in its IT
infrastructure.

Achieving ROI with Rational Requirements
Management Tools
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In regard to requirements management, Rational RequisitePro has
provided clear benefits to CitiPower by centralizing the requirements
process and providing traceability from requirements inception
through testing. At the start of the FRC project, in September 1999,
CitiPower employed RequisitePro to gather requirements and track
use cases through the analysis phase. From a team perspective,
RequisitePro enabled IT management to understand and control who
is executing updates to the project and facilitated versioning of the
documentation throughout the project.

ROI Analysis
Net quantifiable benefits. CitiPower recognized benefits in three
areas from using Rational RequisitePro. The complexity of the FRC
system convinced CitiPower that a significant investment be made in
building clear specifications for the system. These specifications
would likely lead to productivity gains across the entire life cycle of the
project. While CitiPower estimated moderate productivity gains of only
10% in this process, the financial gains are considerable due to the
scale of the requirements-gathering process. CitiPower initially
employed 40 analysts to collect requirements. Over a 1.5-year period,
this number declined to 19 before the collection of requirements was
complete. Given the scope and duration of the requirements-
gathering process, CitiPower believes it realized a net benefit of
approximately $630,000 by using RequisitePro instead of pursuing a
manual approach using Word documents, spreadsheets, and email.

CitiPower also believes that developing clear, accurate, and accessi-
ble requirements helped developers and quality assurance staff
become more productive.

Net costs. Costs for the FRC project consisted of license and main-
tenance costs, training costs, and consulting costs. All of these costs
were incremental and associated with bringing Rational RequisitePro
into CitiPower.

Rational RequisitePro license and maintenance costs amounted to
nearly $9,000 over the three-year time horizon for this ROI study and
include a pro-rated share of the complete license and maintenance
costs for Rational Suite AnalystStudio. It should be noted that Requi-
sitePro is just one tool included in AnalystStudio and the full cost of
AnalystStudio was more than $26,000. However, for the purposes of
this requirements-management�focused study, the allocated net cost
for Rational RequisitePro was approximately $9,000.

Training costs for the analysts that used Rational RequisitePro were
the most significant net cost for the FRC project and amounted to
$97,000 for all 40 analysts involved in the project.

Consulting costs, which consisted of support provided to CitiPower
by Rational Software, amounted to $39,500.

Total costs for the FRC project over the three-year ROI time horizon
were slightly more than $145,000.

Rational RequisitePro has provided
clear benefits to CitiPower by
centralizing the requirements process
and providing traceability from
requirements inception through testing.

The complexity of the FRC system
convinced CitiPower that a significant
investment be made in building clear
specifications for the system.
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Return on investment. The ROI for this project is 434%, which
equates to an ROI factor of 4.3. This means that for every dollar
invested in requirements management for this project, a net benefit
of $4.30 was realized.

Benefits of Using Rational RequisitePro
By using Rational RequisitePro, CitiPower has achieved the following:

� Centralized requirements process

� Traceability of requirements through testing phase

� Template control

� Application and documentation versioning

� Improved project control

� Improved accuracy of requirements

Case Study: DaimlerChrysler Technology User Profile Project

Company Overview and Business Environment
DaimlerChrysler is a global organization in the business of manufac-
turing cars, trucks, and buses. With group headquarters located
jointly in Stuttgart, Germany, and Auburn Hills, Michigan, Daimler-
Chrysler has more than 400,000 employees. The Technical Comput-
er Center (TCC) group within DaimlerChrysler is responsible for
evaluating and implementing information technology in support of
the product development process to facilitate the attainment of func-
tional, quality, cost, and timing goals.

Current IT Environment
DaimlerChrysler has an extremely heterogeneous mix of hardware
platforms, operating systems development environments, pack-
aged applications, and custom-built applications. Flexibility once
existed in choosing software to meet requirements, but Daimler-
Chrysler is moving toward a more standardized approach in order
to facilitate better consistency, maintenance, and ease of use. The
Lotus Notes Application Development group is one of many TCC
groups. It consists of five developers, with one developer per proj-
ect. This is one of the groups pioneering the use of RequisitePro
within TCC.

Emerging Needs and Role of Rational RequisitePro
The TCC supports the vehicle engineering operations for Daimler-
Chrysler's Chrysler Group. While the Lotus Notes Application Devel-
opment group members were successfully meeting their objectives,
their methodology for accomplishing tasks was not highly efficient
and did not promote strong intergroup coordination. Project require-
ments were gathered on an ad hoc basis through meetings, phone
calls, emails, and other methods. Projects were undertaken but with-
out a clear plan or critical path being established. This lack of an

DaimlerChrysler has an extremely
heterogeneous mix of hardware
platforms, operating systems
development environments, packaged
applications, and custom-built
applications. 

Achieving ROI with Rational Requirements
Management Tools
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organized requirements management process resulted in miscom-
munication, missed deadlines, and, ultimately, cost overruns.

To better address these issues, the Lotus Notes Application Develop-
ment group decided to utilize Rational RequisitePro for a new project
called Technology User Profile Database (TUP). TUP objectives are
1) to identify internal customers of new software initiatives and 2) to
collaborate with other groups in TCC to make sure identified cus-
tomers have the tools and technology needed to perform their job.

By using RequisitePro, the Lotus Notes Application Development
group aimed to eliminate difficulties associated with coordinating the
activities of four independent groups within TCC that were responsi-
ble for supporting these customers. RequisitePro was used to estab-
lish a clear plan and critical path to enable the project to proceed and
to which all four groups could report when their tasks were complete.
This would provide a means for better and more accurate communi-
cation and better schedule management.

Although about 800 people currently use the TUP database, this
number is expected to grow into the thousands over the next two
years. While the TUP project is still under way, Rational RequisitePro
has already enabled the participants of this project to develop a criti-
cal path and create a master list of manageable requirements.
Impact analysis can be easily evaluated on proposed changes, and
changes can be communicated to all parties involved. RequisitePro
has allowed TUP project members to take control of the project,
which is believed to have a positive impact on quality, costs, and cus-
tomer satisfaction.

ROI Analysis
Net quantifiable benefits. DaimlerChrysler recognized benefits in
three application development life-cycle areas from using Requi-
sitePro. The reach of the TUP convinced the TCC staff that better
requirements would lead to increased application quality, which
would positively affect the productivity of TUP users. Since more
than 800 people would be using the TUP database by the end of
2001, even slight productivity gains across this user community
would equate to significant net benefits.

DaimlerChrysler believes that RequisitePro helped drive substantial
productivity gains in the gathering of requirements. A conservative
estimate was a net gain of 50%. However, since only two people and
four months were involved in requirements gathering, this net benefit
amounted to only $90,000.

The ability of RequisitePro to help bring order to the process of gath-
ering specifications also yielded benefits in the form of less time
required of those 10 domain experts who provided the specifications
to the analysts who collected them. The net benefit in terms of
domain expert time saved was $28,000, which reflects a labor sav-
ings of 50%.

Although about 800 people currently
use the TUP database, this number is
expected to grow into the thousands
over the next two years. 

DaimlerChrysler believes that
RequisitePro helped drive substantial
productivity gains in the gathering of
requirements.
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The ability of RequisitePro to provide a clear, continually up-to-date,
and easily accessible repository of requirements also has the added
benefit of enabling the developer community to write better code to
develop better solutions that meet users' needs. The lack of ambigu-
ity in the requirements, due in part to use cases, allows developers
to focus more on development and create higher-quality code. TCC
management expects that developers will be about three times more
productive and that this will result in a net productivity increase of
nearly $126,000.

Other TCC staff involved in application development, such as those
involved indirectly in supporting the application development
process, will also benefit from the accessibility of these require-
ments. Productivity gains in the area of 5% are expected for these
staff, resulting in net gains of approximately $30,000.

The last, yet most compelling, component of net benefits is the
increased relevance of the resulting TUP application that conserva-
tively will increase the productivity of end users. This relevance
comes from a more detailed understanding of what users do and
need so that the TUP database and application can ensure they
receive the hardware, software, and training they need in a timely
manner. TCC management expects that the increased quality of the
TUP application will save about one hour of time per user every five
weeks. Due to the large number of TUP users and core role of this
application, net benefits are sizable and expected to be about
$60,000 during just the last four months of 2001.

Total net benefits related to the development and use of the TUP
application over the ROI time horizon are approximately $334,000. 

Net costs. Overall costs for this project were remarkably low.
License costs were nominal, amounting to just more than $5,000.
Consequently, maintenance was close to being insignificant, and
training for the several analysts involved was also just more than
$5,000.

Total new costs were, therefore, just more than $11,000.

Return on investment. The ROI for this project was the highest
recorded across any of the cases in this paper. The reasons for this
represent a combination of benefits that extend across product
development, reaching all the way to the user, a large user commu-
nity, and a project of modest scale from a development perspective
relative to its impact on users.

The ROI for this project was 2,980%, which is the equivalent of an
ROI factor of 29.8. Despite the high ROI associated with this proj-
ect, the TUP project will eventually reach 10,000 users over the
next several years, which explains why DaimlerChrysler is so inter-
ested in making a concerted effort to increase the quality of the
TUP application.

The last, yet most compelling,
component of net benefits is the
increased relevance of the resulting
TUP application that conservatively will
increase the productivity of end users. 

The ROI for this project was 2,980%,
which is the equivalent of an ROI
factor of 29.8. 
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Benefits of Using Rational RequisitePro
By using Rational RequisitePro, DaimlerChrysler has achieved the
following:

� Ability to accurately predict schedules

� Improved requirements management

� Capability to leverage requirements in defining test plans

� Support for managing requirements change impact

� Verification of test plans and product quality

� Creation of critical path

� Improved project communications

Case Study: DaimlerChrysler Virtual Service Project

Company Overview and Business Environment
This third case study once again comes from DaimlerChrysler and, in
fact, also comes from its TCC group at the same location as the TUP
group. However, in this case, we examine a different business unit
within TCC, one that is focused on virtual services.

Current IT Environment
Within TCC is the Virtual Service team � focused on using Web
technology, called Virtual Tools, to develop service products �
which is part of the Virtual Service Project (VSP). The Virtual Ser-
vice Workbench (VSW) is being developed as a first step in inte-
grating virtual tools into the Dealer Technical Operations (DTO)
development processes. The goal is to track a vehicle service issue
from DTO back to product and process design. The VSP therefore
creates an important feedback loop, which DaimlerChrysler
believes will lead to increased quality and shorter cycle times for
build vehicles.

Emerging Needs and Role of Rational RequisitePro
The Virtual Service team shares the same difficulties in managing
requirements as does the Lotus Notes Application Development group.

By using RequisitePro to manage the VSW project, the Virtual Ser-
vice team hopes to track requirements more rigorously as they
evolve, ensure all requirements are addressed during the develop-
ment phase, and promote a more organized product development
environment. The VSW project is still in process. However, the Vir-
tual Service team can already attest that RequisitePro has
improved the ability to track and manage requirements, that sched-
uling is more predictable and accurate, that use cases are easier to
develop given clear requirements, and that use of a standardized
process and tool enhances the team's ability to outsource work
where necessary.

The VSP creates an important
feedback loop, which DaimlerChrysler
believes will lead to increased quality
and shorter cycle times for build
vehicles.
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ROI Analysis
Net quantifiable benefits. The primary benefit stated by the VSP
group in using RequisitePro was its ability to provide the "infrastruc-
ture" associated with collecting requirements. This infrastructure is a
combination of the methodology and tools provided by RequisitePro.
The VSP group found that RequisitePro enabled it to increase its
productivity in collecting requirements by a factor of 3 or 4. Using 3.5
as the midpoint, the net benefit equates to about $300,000, given
the duration of the requirements-gathering process and number of
people involved. 

The VSP group also saw a number of RequisitePro benefits for
developers. The integration of RequisitePro with other Rational prod-
ucts including Rose enables use cases to be easily captured. Ulti-
mately however, the existence of and access to product
requirements was found to improve developer productivity by 40%,
since developers no longer needed to also function as business
analysts. Although the VSP group's experience with RequisitePro is
limited to less than one year, net benefits across a three-person
developer staff amounted to $54,000.

Total net benefits amounted to $354,000.

Net costs. Net costs for the VSP group included several node-
locked RequisitePro licenses for use by business analysts and a
larger pool of floating licenses for use by analysts, developers, and
managers. License costs were not amortized and, when combined
with two years' maintenance, amounted to just more than $28,000.

No training, consulting, or hardware costs were incurred in bringing
RequisitePro into the VSP group due to its existing familiarity with
Rational products and recent company-sponsored upgrades to desk-
top hardware and servers.

Return on investment. The ROI experienced by the VSP group
was 1,252%, which equates to an ROI factor of 12.5. This means
that for every dollar invested in bringing RequisitePro into the VSP
group, a net benefit of $12.52 was achieved.

Benefits of Using Rational RequisitePro
The VSP group also made it clear that the benefits of RequisitePro
extended well beyond just the business analyst and developer com-
munities. Although not easily quantifiable, the VSP group found ben-
efits to the quality assurance staff by more easily building test cases
due to the staff's close relationship with requirements. By using
Rational RequisitePro, DaimlerChrysler has achieved the following:

� Ability to track requirements more rigorously

� Provided a more structured product development environment

� Improved business analyst and developer productivity

� Eased the process of building test cases due to the existence of
more complete requirements

The primary benefit stated by the VSP
group in using RequisitePro was its
ability to provide the "infrastructure"
associated with collecting
requirements. 

The ROI experienced by the VSP
group was 1,252%, which equates to
an ROI factor of 12.5. 
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Case Study: Merrill Lynch

Company Overview and Business Environment
Merrill Lynch is one of the world's leading financial management and
advisory companies. Managing total client assets of approximately
$1.6 trillion, Merrill Lynch provides both investment banking services
as well as investment management services to private and commer-
cial clients. The Private Client Technology (PCT) group within Merrill
Lynch is responsible for order management and manages order pro-
cessing for both domestic and international individual clients. Tech-
nology is extremely important to Merrill Lynch operations as it
facilitates the high volumes of transactions it executes and enables
its staff to effectively service the needs of its clients.

Current IT Environment
The order-processing department within the PCT group is dedicated to
order-processing applications development. The staff includes dedicat-
ed personnel performing project management and business analysis.
Due to the high volume of monetary transactions executed for clients
by Merrill Lynch, order management is a mission-critical activity. The
mission of order processing is to deliver high-performance systems
that comply with business needs of availability, capability, maintainabili-
ty, and performance. Toward this end, the order-processing depart-
ment initiated a project in the past year to upgrade order-processing
applications with advanced software to enhance the existing systems
and improve performance.

Emerging Needs and Role of Rational RequisitePro
While Merrill Lynch was successful with both application development
and operations, the decision was made that a full life-cycle develop-
ment methodology was required to improve the speed and accuracy
of developing applications. It was determined that Rational was the
best candidate based on the experience that personnel had with
Rational, the strength of the Rational Unified Process (RUP), and the
fact that Rational had a fully integrated tool set to meet the needs of
the entire life cycle. The RUP is a process based on guidelines, tem-
plates, and best practices that accelerates and aids in increasing the
quality of e-development activities. While Rational RequisitePro was
not part of the initial large-scale adoption, it was instituted during the
past year for use on the order-processing project. Before implement-
ing Rational RequisitePro, requirements were gathered via Word doc-
uments, screen mock-ups, conference calls, and emails. However,
the head of the order-processing group believed that in order to
increase speed and accuracy, a formal requirements management
process needed to be put in place � one in which requirements
would be tested and traced from the definition phase through testing.
Hence, Rational RequisitePro was brought on board.

Merrill Lynch is one of the world's
leading financial management and
advisory companies.

While Merrill Lynch was successful with
both application development and
operations, the decision was made that
a full life-cycle development
methodology was required to improve
the speed and accuracy of developing
applications.

The head of the order-processing
group believed that in order to increase
speed and accuracy, a formal
requirements management process
needed to be put in place.
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Rational RequisitePro formalized the requirements-gathering
process to the benefit of all participants. RequisitePro is being
used extensively by the order-processing group for requirements
and document management. Those providing requirements have
found that issues and concerns are being addressed early in the
process rather than during testing or production. This was found to
lead to fewer development problems and the need to perform rede-
velopment late in the process or after production release. More-
over, after user interface requirements were finalized, the
developers were able to begin coding discrete elements of the
application while further requirements were still being addressed,
enabling a pseudo-parallel process and faster development
stream. Due to each requirement being indexed, project members
could quickly and easily access requirements and their associated
status. Finally, the requirements stored in Rational RequisitePro
enabled a faster and more complete definition of test cases and
enabled the order-processing department to set accurate project
dates much earlier in the project than had been previously possi-
ble. Due to these benefits, the order-processing group has found
that the development time frames were reduced by two to three
times with improved accuracy.

ROI Analysis
Net quantifiable benefits. The most compelling aspect of using
Rational RequisitePro for Merrill Lynch was the estimated 35%
increase in productivity that it afforded developers. As a result, IDC
estimates the net benefit to the developer community of the PCT
group was nearly $580,000.

Although not quantified, the PCT group also found that increased
specificity and accuracy of requirements led to higher-quality code
and a reduction in the number of bugs that would subsequently be
found in the production application. The senior management of the
PCT group feels � and IDC supports this claim � that resolving a
bug in a production application can be 20 to 30 times more costly
than the effort it takes to avoid the bug through a careful definition of
requirements. While not all bugs can be eliminated in this fashion,
many clearly can.

Net costs. Unlike other organizations that found productivity through
the automation that RequisitePro provides in the gathering of
requirements, Merrill Lynch perceives the use of RequisitePro as an
incremental burden due to the more exacting and detailed process
that the business analysts must now adhere to. While the result was
a far more detailed specification that led to developer productivity
and a higher-quality application, there was a cost in the form of
added time to build the specifications. The PTC group believes that
two months of requirements gathering led to an additional cost of
nearly $42,000. 

Due to these benefits, the order-
processing group has found that the
development time frames were
reduced by two to three times with
improved accuracy.

Achieving ROI with Rational Requirements
Management Tools
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License and maintenance costs for RequisitePro amounted to
$42,000 and were fully absorbed by this project alone.

Training costs associated with business analyst downtime amounted
to nearly $44,000, while costs associated with training and consulting
provided by Rational Software amounted to $42,000.

PC and server upgrades to support Rational RequisitePro added
more than $11,000 in net costs, and deployment and backup costs
also added just more than $13,000.

The total net cost for using RequisitePro in this project was approxi-
mately $194,000.

Return on investment. The ROI for this project was 298%, which
equates to an ROI factor of 2.9. 

The ability to achieve an ROI approaching 300% given net costs,
which included more than $194,000 of expenses that would not be
reoccurring in the next two years, speaks the dramatic benefit that
Merrill Lynch realized by using RequisitePro.

Benefits of Using Rational RequisitePro
By using Rational RequisitePro, Merrill Lynch has achieved the 
following:

� Capability to trace requirements to test plans

� Support for managing requirements change impact

� Improved productivity

� Accelerated time to market

� Improved product quality

� Ability to accurately predict schedules

CONCLUSION AAND RRECOMMENDATIONS

From the case studies performed, IDC has found a clear and quan-
tifiable benefit to be gained from employing Rational RequisitePro to
address requirements management. While a wide range of advan-
tages was cited by the organizations interviewed, the quantifiable
benefits were most evident in the form of productivity gains to busi-
ness analysts. However, a strong common theme was the productivi-
ty that RequisitePro drove across many key dimensions of the
software development life cycle, including application development
and quality assurance. The DaimlerChrysler TUP case also found
benefits that extended to internal end users of the application devel-
oped based on requirements managed by RequisitePro.

The ROI factors experienced by the organizations interviewed varied
from 2.98 to 29.80, as shown in Table 1. The composite ROI across
the four cases was 5.00.
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As seen in Table 1, the standard deviation around the mean ROI
was quite high. The highest ROI, which came from the Daimler-
Chrysler TUP case, resulted primarily from a relatively large devel-
oper community that was able to increase its productivity by a lofty
factor of 3, as well as a very large end-user constituency that,
despite achieving only marginal productivity gains, added consider-
ably to the net benefits.

The DaimlerChrysler TUP case also pointed out that by creating a
feedback loop whereby end-user experiences help drive require-
ments, it would be possible to increase the velocity of the software
development life cycle. This increase would help gain faster access
to incremental productivity gains and more rapidly advancing appli-
cation functionality, thereby providing more opportunities to gain
competitive advantage. While it is not yet possible to capture the
ROI associated with this feedback loop, it is not difficult to see how
this approach would be perceived as extremely compelling.

At the other extreme were the CitiPower and Merrill Lynch cases,
which saw ROIs in the 300�400% range. In both of these cases, the
diminished ROI was largely a result of significant training costs,
which would not likely be as severe on future projects. Therefore,
what we are witnessing in the CitiPower and Merrill Lynch cases are
organizations that have successfully initiated a rigorous approach to
requirements management and immediately achieved a respectable
ROI in the process.

Perhaps the most important and partially unexpected finding reflect-
ed in virtually all of these case studies is the extent to which organi-
zations found benefits across the entire software development life
cycle as a result of adopting a structured and integrated approach to
requirements management. Significant investments made early on in
the life cycle undoubtedly generate dividends across all subsequent
activities.

The DaimlerChrysler TUP case
pointed out that by creating a feedback
loop whereby end-user experiences
help drive requirements, it would be
possible to increase the velocity of the
software development life cycle.

What we are witnessing in the
CitiPower and Merrill Lynch cases are
organizations that have successfully
initiated a rigorous approach to
requirements management and
immediately achieved a respectable
ROI in the process.

Achieving ROI with Rational Requirements
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Source: IDC, 2002

Case Net Benefits ($) Net Costs ($) ROI Benefit ($) ROI Factor
CitiPower 630,018 145,325 484,693 4.34
Daimler TUP 333,706 11,199 322,508 29.80
Daimler VSP 354,000 28,264 325,736 12.52
Merrill Lynch 579,688 194,417 385,271 2.98
Total 1,897,412 379,204 1,518,208 5.00
Key Assumptions:
� The net benefits and net costs capture the key quantifiable dimensions of ROI for each of the cases listed.
� The ROI time frame for this analysis was 1999�2001, although some projects did not span all three years.
� Present value calculations were omitted from the analysis due to the current and actual orientation of the ROI.
Message in the Data:
� The overall composite ROI factor is 5.00, which reflects a strong value proposition associated with the use of

RequisitePro.
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The overall ROI experience in the requirements management cases
presented here is also highly compelling in its own right. Considering
that an ROI factor of 1 represents "break even" and an ROI factor of
2 is a 100% ROI, the ROIs documented here range from respectable
to outstanding.

Despite the lack of attention that requirements management has
received historically, the increasing importance of software in nearly
every aspect of business is transforming a practice that was once an
art into a science. Regardless of the "cultural" barriers to adoption
that have existed around requirements management, these cases
provide a current and compelling message to organizations that
requirements management should now be viewed as the corner-
stone of application development.
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