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Describing the Capability Maturity

Model

The Capability Maturity Model® (CMM®) for software is a widely
accepted set of guidelines for developing high-performance

software organizations. Watts Humphrey and his colleagues at IBM
developed the original concept for the CMM in the early 1980s.
Humphrey determined that the quality of an application was related
directly to the quality of the process used to develop it. To improve
application development processes, Humphrey wanted to implement
the W. Edwards Deming continuous-improvement cycle (i.e., plan —
do — check — act). However, application developers had been
installing improved development methods and technologies for a
decade without gaining much improvement.

Humphrey observed that improved software development practices
did not survive unless an application development (AD)
organization’s behavior changed to support them. His unique insight
was that AD organizations had to remove impediments to continu-
ous improvement in a specific order if they were to succeed. Conse-
quently, Humphrey designed the process maturity framework, an
evolutionary path to help AD organizations increase the capability of
their AD processes in five stages (see Figure 1).

During the evolution through the five maturity levels, development
practices are transformed from an ad hoc, undisciplined state into
disciplined processes capable of predictable results. At its core, the
CMM is a unique model of organizational development and change.
As an AD organization progresses from one level to the next, its
culture is transformed through the evolutionary improvement of its
development processes. Each maturity level is characterized by the
implementation and institutionalization of several clusters of prac-
tices (i.e., process areas) that contribute to the development capa-
bility achieved at that level (see Figure 2).
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The Maturity Levels

Level 1: Initial — At this base
level, application development
practices and results are incon-
sistent. Development processes
rarely are defined, and sound
practices often are sacrificed to
meet unreasonable schedules.
Although developers are capable
of performing their assignments,
they do so through individualized
methods that show little consis-
tency across the AD organiza-
tion. Frequently, project manage-
ment is weak and does not
protect developers from the
disruption created by unreason-
able commitments or excessive
requirements changes. Essen-
tially, the Level 1 AD organiza-
tion lacks the capability to meet
commitments consistently.

Level 2: Managed — It is critical
first to establish a stable envi-
ronment that facilitates the
repetition of successful prac-
tices. Thus, Level 2 focuses on
developing the capabilities of
project managers to plan achiev-
able commitments and establish
control of requirement baselines
and product configurations.
Although projects may use
different methods or practices,
the environment must be stabi-
lized to support their perfor-
mance. AD organizations with
Level 2 capabilities deliver their
applications on schedule without
having to survive on heroes and
constant overtime.

Level 1
Initial

Inconsistent
management

Level 2
Repeatable

Project
management

Level 3
Defined

Process
management

Level 4
Quantitatively

Managed

Capability
management

Level 5
Optimizing

Change
management

Continuously
improving
practices

Quantitative
understanding
and control

Common
engineering
processes

Repeatable
practices

Figure 1
The Five Maturity Levels of the Capability Maturity Model

Source: TeraQuest

Figure 2
Capability Maturity Model Process Areas

Maturity Level Improvements Implemented

5. Optimizing

4. Quantitatively Managed

3. Defined

2. Repeatable

1. Initial

• Develop change infrastructure
• Evaluate and deploy improvements
• Eliminate causes of defects

• Manage processes quantitatively
• Establish capability baselines

• Establish improvement infrastructure
• Identify required software processes
• Define common software processes
• Deploy and manage processes
• Collect process-level data
• Provide organization-wide training
• Coordinate with non-software groups

• Manage requirements
• Plan and track projects
• Manage suppliers
• Manage product configurations
• Measure projects
• Assist and assure policy compliance

No required processes

Source: TeraQuest
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Level 3: Defined — After
projects can repeat successful
practices, AD organizations
identify best practices from
different projects. Subsequently,
these procedures are integrated
into a common AD process and
deployed across the AD organi-
zation. Hence, a strong organi-
zational culture emerges at
Level 3 based on a common
process that covers all the impor-
tant elements of AD. Once all
projects use tailored versions of a
common AD process, an AD
organization can begin comparing
results, sharing lessons learned
and transferring people more
easily among projects. When an
AD organization can begin esti-
mating from historical data result-
ing from common processes, it is
much easier to achieve targets for
cost, functionality and scheduling.

Level 4: Quantitatively Man-
aged — Having established
common AD processes, an AD
organization then can develop
statistical capability baselines
that characterize the expected
results from performing these
procedures. These baselines

provide a profound, quantitative
understanding of the capability
of development processes and
the causes of variation in their
performance. By managing the
performance of its development
processes statistically, an AD
organization can predict and
control project outcomes much
earlier in the course of a project.
Quantitative management allows
greater empowerment of project
teams and increased predictability
of results for project management.

Level 5: Optimizing — Despite
the achievement of predictable
results, targeted business
objectives may not be achieved.
At the highest level of maturity,
an AD organization continuously
evaluates the capability of its
processes to pinpoint areas
requiring the greatest improve-
ment. Continuous improvements
can be developed opportunisti-
cally by deploying the results of
lessons learned, or they can be
produced proactively by evaluat-
ing new development methods,
processes or technologies for
potential adoption. Ultimately, a
Level 5 AD organization estab-

lishes an infrastructure for
supporting continuous change
management as a fundamental,
integral component of its overall
development process.

The CMM achieved widespread
adoption because it broke the
cycle of “silver bullets” and “big
bangs” that characterized earlier
attempts to improve AD. At each
stage of its evolutionary im-
provement path, the CMM
implemented an integrated
collection of management and
development practices that built
on the infrastructure the AD
organization had established at
earlier maturity levels. These
processes then became the new
foundation for more sophisti-
cated processes at the next
level. Consequently, as an AD
organization achieved the next
level of maturity, the culture
moved one step further away
from its initial frenzied state
toward an environment of pro-
fessionalism and continuous
improvement.

Source: Dr. Bill Curtis, TeraQuest — a
Gartner alliance partner
Writer: Carolyn LeVasseur, Gartner

The Relevancy of the Capability Maturity Model to

Commercial IS Organizations

Since its introduction in the
early 1990s, the Capability

Maturity Model® (CMM®) has
steadily gained acceptance by
software organizations. Starting
with its initial implementation in
the defense industry, the frame-

work has spread across sectors
and is poised for significant
penetration into commercial IT
(see Figure 1). Given its roots, it
is important to ask whether the
CMM is relevant to the problems
facing IS organizations today.

Clearly, the answer is “yes.” For
example, the CMM can be used
as a means to drive customer
alignment, manage external
service providers or increase
productive output.
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Recent Gartner
studies demon-
strate that the
average IS organi-
zation devotes
approximately one
half of its IT budget
to developing new
applications and
supporting/main-
taining its existing
applications devel-
opment (AD) portfo-
lio (see 2001 IT
Spending and Staff
Survey Results,
Gomolski, et al., R-
14-4158, 19 Sept.
01). The sheer
magnitude of this
investment necessitates pro-
cesses that will ensure a return
on this investment. In addition, it
is critical that these procedures
be part of an agile culture — one
that can react to changes in an
increasingly competitive global
marketplace.

Gartner’s AD benchmark data
reflects the volatility caused by
rapidly changing businesses; the
average project undergoes
significant last-minute project
changes driven by end users
and IT groups (see Figure 2).
Gartner’s AD TOP (i.e., Technol-
ogy, Organization and Process)
model measures average project
stability at 2.8 out of 5.0, which
indicates significant uncertainty
of requirements throughout the
life of the average project.
Maintaining alignment with end
users (i.e., in IT and non-IT) is

nearly impossible without some
level of structure in develop-
ment processes. A lack of
structure results in changes
that spiral out of control, re-
leases that must be resched-
uled and mounting end-user
frustration. Through the man-
agement foundation provided at
Level 2 and the common,
leveraged processes at Level 3,
the CMM provides structure
and an evolutionary approach
for incremental improvements.

Probably the most visible end
users of the CMM in IT have
been the external service
providers. By 2003, Gartner
analysts project that the pro-
portion of AD outsourcers and
service providers at CMM Level
2 will triple, and those at Level
3 will double (0.8 probability)
(AD Scenario, Vecchio, 14H,

Sym11, 10/01). Such growth in
CMM adoption and resultant
organizational maturity have
been driven to some degree by
outsourcers using the CMM as a
way to discriminate among, and
qualify, providers. For others,
especially offshore service
providers, the CMM has enabled
the establishment of credibility
by offering a maturity-level rating
as an indicator of AD capability.

Despite the frequent focus on
service provider maturity levels,
outsourcers should not lose
sight of their own internal capa-
bility levels. To achieve compe-
tencies equal to service provid-
ers, IT/AD management should
implement their own process
improvement programs aimed at
CMM Level 2. These capabilities
will enable them to manage
projects, control requirements

Industry

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Year

Financial

Commercial products

Telecommunications

Aerospace/government

Figure 1
Capability Maturity Model Adoption

Source: TeraQuest
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and configurations, assure
quality and track project
progress. Moreover, industry
evidence continues to mount
that immature outsourcing
organizations can render more
mature vendors less effective in
meeting project requirements.

Increasingly, as the economic
downturn drives a focus on
internal efficiencies vs. external
“revolutionary” changes, IS
organizations are concerned
about improving productivity.
Furthermore, with stagnated or
reduced staffing levels and the
increased business demands on
IT, CIOs must improve the
maturity of their processes to
increase the efficiency and
effectiveness of their existing
personnel. IS organizations
attaining increased maturity
levels manifest substantial
reductions (e.g., by two-to-three
times) in rework, thus increasing
their capacity to tackle additional
projects. To reduce the time
spent handling defects, which
can consume a substantial
portion of IT effort, it is important
to establish processes that
enable earlier detection. Accord-
ing to numerous industry stud-
ies, IS organizations achieving
at least a Level 2 stage of
maturity demonstrate a signifi-
cant decrease in effort and
numbers of problems reaching
customers.

Although IS organizations strive
for greater maturity and common
processes, it is vital to ensure

0
1
2
3
4
5

Cost estimation

Adherence to methodology

Requirements planning

Design time adequacy

Process modeling

Packaged application consideration

Data modeling

Code inspections
Project stability

IS organization interference

Testing plans

Acceptance criteria

Technical documentation

Documentation maintenance

Average score Methodology helpful
 but not concise

Low stability of projects

Concise methodology

Methodology helpfulnessEnd-user documentation

Defect tracking

Use of walk-throughs

Figure 2
Development Process

that processes remain agile and
facilitate a quick reaction to
changing business needs.
Existing methodologies are
considered reasonably helpful
but not very concise (see Figure
2). Thus, competitive advantages
accrue from processes that
foster creative approaches while
maintaining management con-
trol. A frequent misconception of
the CMM is that it specifies a
methodology for execution that
is cumbersome (i.e., does not
permit innovation). In fact, the
CMM does not specify a meth-
odology at all. Instead, it pro-
vides goals that establish a
process foundation for progres-
sive levels of maturity. Proper
execution of development life
cycles, such as rapid application
development and extreme
programming, are consistent
with the fundamentals at the
heart of the CMM.

The CMM’s growing acceptance
stems from its applicability to
real problems in AD organiza-
tions and the published results
of achievements by those using
it to guide process improve-
ments. Although results for
commercial IS organizations
only now are starting to be
published, current IT business
drivers and the CMM’s goals will
generate gains similar to those
experienced in other software-
intensive organizations. These
potential gains alone make the
CMM highly relevant to the
future of commercial IS organi-
zations.

Source: Mike Epner, TeraQuest — a Gartner
alliance partner
Bob Solon, Gartner
Writer: Carolyn LeVasseur, Gartner

Source: Gartner Measurement
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Maximizing Improvement Based on the Capability

Maturity Model

Although every sound enter-
prise pursues continuous

improvement, those that are
responsible and best in class
require that improvements
demonstrate measurable ben-
efits. At times, those benefits are
long term and take several years
of organizational change. To
justify investing current re-
sources in an improvement
program, management usually
must cite near-term worth. The
Capability Maturity Model®

(CMM®) for software provides a
framework for software process
improvement that concurrently
supports long-term and short-
term value.

Long-term benefits from using
the CMM for improvement often
are associated with major
changes (e.g., transitioning an
IS organization from one level of
maturity to the next). To achieve
success, goals can be targeted
according to the CMM focus at
each level. For example, CMM
Level 2 reflects a level of matu-
rity in which an organization has
established effective project
management within projects so
that project commitments are
met. This enables the organiza-
tion to attain goals such as
delivering to promised schedules
within some small margin of
error, managing the impact of
requirements changes and
maximizing the match of func-
tionality to expectations.

With Level 3 performance, an IS
organization employs a common
process framework for running
its projects. Such a framework
enables it to maintain useful
project history databases,
leverage lessons learned across
projects, share staff among
projects and employ best prac-
tices. Higher levels of maturity
enable predictable business
results and the use of process
performance measures to
understand overall process
capability.

Depending on its current matu-
rity level, an IS organization can

set appropriate goals for its
improvement program in several
ways. For example:

• Strategy-focused balanced
scorecards

• The techniques of Practical
Software and Systems
Measurement (see
www.psmsc.com)

Figure 1 shows a sample strat-
egy map for an IS organization
using process improvement to
support shorter project cycles and
smaller features as well as enable
more-frequent product updates
and a higher revenue stream.

Learning and
Growth

Internal
Processes

Customer

Financial

Add new
customers

Add new
features

Increase
profitability

Increase
revenue/customers

Provide more
frequent feature

updates

Build smaller
features

Hold
quarterly JADs

Learn JAD
techniques

Adopt modular
development

process

Deliver in
shorter
cycles

JAD = Joint application design

Figure 1
Sample Strategy With Software Process Improvement Objectives

Source: TeraQuest
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Associated example measures
are outlined in Figure 2.

Attaining such long-term ben-
efits takes time and organiza-
tional patience. The transition
time to move from one CMM
maturity level to the
next often spans about
two years (see Figure
3). In today’s fast-paced
business world, IT
managers require quick
results and visible
value. To hasten the
payback from improve-
ment, it is critical to
implement small,
incremental changes or
ones that are localized
to projects. For IS
organizations starting a
CMM-based improve-
ment journey, a worth-
while approach focuses
on projects within the
overall process im-

• 100% by end of 2Q

• 100% of target group by
March 1

• -50% of last year
• -50% of last year
• +25% more than last year

• +25% more than last year
• +25% more than last year

• 25% before tax
• +30% more than last year
• +5% more than last year

TargetMeasureArea

• Percentage of projects using new modular
process

• Percentage trained in JAD

Learning and
Growth

• Average cycle time (i.e., months)
• Average feature size (i.e., FPs)
• Product delivery rate (FPs per calendar month)

Internal
Processes

• Number of updates/year
• Number of features added per year

Customer

• Profit
• Mean revenue/customers
• Number of new customers

Financial

FP = Function point
JAD = Joint application design

Figure 2
Sample Software Process Improvements in Balanced Scorecard

Source: TeraQuest

provement plan and introduces
small, but useful, changes in
each project.

When undertaking an improve-
ment initiative, deciding on
appropriate changes to a project

can be approached in several
ways. Certainly, it is important to
ascertain the degree of impact
of a given project on the overall
organizational strategy. If, for
example, a project’s contribution
required it to provide its

Source: Software Engineering Institute

Capability Maturity Model Level Changes

0

20

40

60
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100

21.5

33

24
18

Months

1 to 2

125

2 to 3

124
Level 3 to 4

18

4 to 5

19

Largest

75th percentile

Median

25th percentile

Smallest

Number of organizations

Figure 3
Usual Time Required to Progress to Next Maturity Level
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deliverables in a shorter-than-
normal cycle time, it might need
a new work breakdown structure
(WBS). The project team could
be trained in that WBS as part of
its project launch workshop.

Alternatively, project teams may
take the lead and target a
specific aspect of their work
requiring substantial improve-
ment. If, for example, no team
estimation process existed, a
project launch workshop could
teach a Delphi estimating pro-
cess that then could be applied
to their project.

In each of the above examples,
the project team implements a
change in the work that impacts
positively the whole IS
organization’s capability to
manage projects. Two other
elements are essential for
effective project improvement
work. As a project proceeds, it is
crucial to provide a mentor who
can answer questions about the
new processes. Furthermore,
the greatest value is realized
when a mentor works with the
team to consolidate the lessons
learned for incorporation into
future projects.

The source of a mentor may
vary (e.g., a senior project
manager, a quality assurance

analyst or someone from a
process group). Whatever their
role, it is vital that the mentor be
part of a team that coordinates
the overall process improvement
effort. Such coordination pro-
vides lessons learned across
projects, identifies useful ex-
amples and best practices for
teams to implement and encour-
ages the IS organization to
gather resulting process assets
into a common location. For
areas in which an IS organiza-
tion does not yet have any
process assets, the coordinating
team can develop those for use
within the projects, thus encour-
aging the evolution of shared
practices.

As new processes are imple-
mented in current projects, the
short-term benefits quickly
become apparent. Accordingly,
management views the effort as
justified, and the short-term
value is established. In addition,
an economic benefit accrues
because the improvement work
is performed as part of the
development project work. Thus,
the bulk of the funding for an IS
organization’s improvement
activity is incorporated into the
project work and is not funded
separately as an extra expense.
However, some investment is
required external to any project.

Funding must be available for
the mentors and the overall
coordination effort needed to
plan the organizational improve-
ment activities. For most IS
organizations focused on con-
tinuous improvement and the
long-term benefits realized from
the accumulation of project-
focused improvements, this
usually amounts to a minor 1
percent to 3 percent.

The CMM provides guidance for
long-term and short-term im-
provement efforts. For project
teams focused on a particular
area, the CMM identifies best
practices and offers helpful
guidance on training, measures
and verification activities. For the
coordinating improvement team,
the CMM provides guidance on
which areas should be pursued
first to establish a workable
overall plan that builds organiza-
tional capability.

Source: Joyce Statz, TeraQuest — a Gartner
alliance partner
Writer: Carolyn LeVasseur, Gartner
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The Benefits of the Capability Maturity Model

for Application Development

During the past decade,
software organizations

conducting improvement pro-
grams guided by the Capability
Maturity Model® (CMM®) have
reported gains in productivity,
quality, time to delivery, accuracy
of cost and schedule estimates
as well as product quality. Be-
cause aerospace enterprises
were the first to adopt the CMM,
they were the source of much of
the early data on improvement
benefits. Fortunately, improve-
ment results are finally emerging
from other application develop-
ers, primarily in the United
States and India.

As an AD organization proceeds
from one maturity level to the
next, the range of benefits from
its improvement activities and
processes increases substan-
tially. Since improvements at
each maturity level solve differ-
ent sets of problems, different
benefits emerge at each level.
These benefits are summarized
in Figure 1.

Many of the initial benefits from
CMM-based improvement
programs result from eliminating
rework. Low-maturity AD organi-
zations usually estimate shorter
development schedules, which
pleases executives. However,
the evidence indicates that they
actually take longer than
projects with lengthier estimated
schedules. This happens be-
cause they are forced into
extensive rework on top of the
actual effort required to produce
the application on a disciplined
schedule.

Enterprises such as Hewlett
Packard, Raytheon, TRW, and
NASA have reported that when
their processes were immature,
between 30 percent and 50
percent of their development
effort was spent on fixing mis-
takes (i.e., on rework). In low-
maturity AD organizations,
developers or their managers
too often commit to schedules
that cannot be achieved without
heroic effort. When rushing out
code to meet unrealistic dead-

lines, developers cut corners
and sacrifice sound develop-
ment practices. Consequently,
they generate scores of unde-
tected mistakes. As developers
integrate and test their applica-
tions, a “tsunami” of defects
emerges and overwhelms the
project with rework. With mount-
ing defect levels, the project
loses control of its schedule and
budget.

By achieving CMM Level 2,
projects can set realistic expec-
tations, commit to attainable
deadlines and avoid the Level 1
“death marches” on nights and
weekends that produce exces-
sive defects. In addition, since
project managers track progress
against planned schedules, they
can detect schedule slippages
much earlier when it is still
possible to take corrective
action. Corrective actions often
involve negotiating additional
effort or reduced functionality.
Consequently, Level 2 organiza-
tions meet release dates by
trading off cost or functionality

Level 5: Optimizing

Level 4: Quantitatively
 Managed

Level 3: Defined

Level 2: Repeatable

Level 1: Initial

Continuously targeting improvements required to meet business objectives

Predictable results, knowledge of factors causing variance and reuse

Meeting cost and functionality targets as well as improved quality

Meeting schedule and reduced turnover resulting from less overtime

No benefits: Inconsistency, schedule and budget overruns, and defective applications

Figure 1
Benefits of Capability Maturity Model Improvements

Source: TeraQuest
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Figure 2
Profile of Project Effort by Capability Maturity Model Level

targets. As they attain Level 2,
many AD organizations report
greater retention of developers
by avoiding the overtime-laden
death marches.

At Level 3, AD organizations use
historical measures describing
the performance of a common
application development process
as the basis for their estimations.
As they gain experience with a
common development process,
they gain greater understanding
of the interactions among sched-
ule, effort and functionality. This
learning process allows them to
meet commitments in all three

dimensions simultaneously. In
addition, because they have
installed peer reviews and other
defect-detection methods earlier
in their development process,
they continue to reduce defect
rates and the resulting rework.

Figure 2 displays effort distribu-
tions collected by a Raytheon
organization during the six years
that it moved from Level 1 to
Level 4. At each level, they
continued to reduce rework and
increase the percentage of effort
involved in the original develop-
ment activity. Even though the
amount of effort involved in

testing, training,
process improvement
and other quality
activities increased
slightly as they
achieved Level 2, they
were able to discover
ways to reduce the
relative percentage of
these quality costs
over time. After reach-
ing Level 3, their
productivity increased
by 230 percent from
their starting baseline.
By the time they
moved to Level 4, they

were producing software for 40
percent of their original costs.

Similar results were achieved by
an AD organization at Boeing
when improvements were
compared to baselines estab-
lished at earlier levels (see
Figure 3). The most noteworthy
reduction in schedule variability
occurred as they achieved Level
2, but reductions in defects,
cycle time and costs were
greatest as they moved to levels
3 and 4. Analogous results have
been confirmed in case studies
at L. M. Ericsson, Omron,
Motorola, Telcordia Technologies
and the United States Air Force.
Furthermore, studies conducted
at Carnegie Mellon University
and the University of Southern
California indicated that in-
creases in organizational matu-
rity produced significant gains in
productivity and quality while
reducing effort and time to
delivery.

Criteria

Reduce defects

Reduce cycle time

Reduce cost

Schedule variance

40%

38%

35%

24%

85%

63%

75%

15%

12%

10%

8%

145%

Level 1 → 2 Level 2 → 3 Level 3 → 4

Source: Boeing Corporation

Figure 3
Percent Improvements Compared With Results at Previous Levels
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Boeing, Omron and other enter-
prises have confirmed that IS
organizations passing beyond
Level 3 significantly increase
their reuse of previously devel-
oped components. Software
reuse has been the Holy Grail of
application development produc-
tivity since the 1970s. However,
reuse proved elusive in low-
maturity environments in which
developers knew they did not
have time to properly design,
test or document their applica-
tions. When AD organizations
attain Level 3, the foundation
required to support reuse (i.e.,
proper design, thorough testing
and appropriate documentation)
has been institutionalized.
Having exhausted the source of
productivity increases resulting
from eliminating rework, AD

-60

-40

-20

0

20

40

60%

1 5 9 1 2 2 2 3 4 4 4 5 5 6 6 6 7 7

Percentage of
Effort Slippage
From Estimate

Estimation
guidelines
and tools

Defect
prevention

CL = + 50%

CL = + 20%
CL = + 15%

Inconsistency

Rework

1 3

June
1999

September
1999

December
1999

CL = Control line

organizations passing beyond
Level 3 find a new source of
productivity gains from reusing
trusted components. At Boeing,
the number of projects with at
least 30 percent reused code
increased from less than 10
percent to more than 40 per-
cent as they proceeded beyond
Level 3.

High-maturity IS organizations
(i.e., levels 4 and 5) have the
ability to target specific prob-
lems, identify root causes and
make improvements with pre-
dictable effects. For instance,
Tata Consultancy Services’
Level 5 offshore development
center in Kolkata, India analyzed
the root causes for variation in
the accuracy of their effort
predictions for work packages.

As is evident in
Figure 4, they
identified two
rounds of
improvements:
the first in
which common
estimating
guidelines and
tools were
installed and
the second in
which the
causes for
specific types
of product
defects were
eliminated.
Consequently,
these efforts
were rewarded
by succes-

sively improved estimating
accuracy. This pattern is typical
of AD organizations engaged in
continuous improvement.

Although the types of improve-
ments experienced differ by the
maturity level achieved, AD
organizations at the lowest
maturity levels begin experienc-
ing returns on their investments
(ROI) very early in their im-
provement programs. Despite
reports of annualized ROI that
have varied between $4 and $9
saved for every $1 spent,
executives still want to see
early returns on their invest-
ments in process improvement.
Fortunately, even as the earliest
practices leading to Level 2 are
being implemented, executives
can recognize the growing

Figure 4
Improvements in Estimating Accuracy at Tata Consultancy Services

Source: Tata Consultancy Services
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impact of improvements as
projects become able to provide
accurate accounting of their
current state and anticipated risks.
The increased capability of

project managers leads to im-
proved results from the develop-
ment of applications they manage.
Ultimately, the journey through the
succession of CMM levels is
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