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Preface

The Need for an Agile Workforce

Organizations are now competing in two markets, one for their products and services and one
for the talent required to produce or perform them. An organization’s success in its business
markets is determined by its success in the talent market. At the very time that business mar-
kets are expanding, talent markets seem to be shrinking. As the knowledge required to build
products and deliver services increases, the retention of experienced employees becomes
critical to improving productivity and time to market. In areas such as software development
and nursing, the shortage of talent is so great that companies are beginning to offer incentives
that were once only available to executives or professional athletes. In every domain of busi-
ness, executives know that their ability to compete is directly related to their ability to attract,
develop, motivate, organize, and retain talented people.

Yet the people-related challenges of the business stretch far beyond recruiting and retention.
Competing for talent and recruiting the best is not enough, and focusing just on winning the
“talent wars” can be damaging to the organization [Pfeffer 01]. As agility in responding to
continual change in technological and business conditions has become critical to success, or-
ganizations must strive to create learning environments capable of rapidly adjusting to the
changes engulfing them. A critical component of agility is a workforce with the knowledge
and skills to make rapid adjustments and the willingness to acquire new competencies. In
fact, an agile workforce may reduce some of the stress currently being experienced as a talent
shortage.

Organizations have attempted to apply many different techniques in their efforts to move to-
wards strategic human capital management. They combine downsizing with restructuring,
apply reengineering or process improvement, improve information sharing, clearly commu-
nicate the organization’s mission, institute employee involvement programs, establish formal
complaint resolution procedures, institute gain-sharing or other incentive plans, emphasize
the importance of training the workforce, formalize performance management and feedback
processes, perform job or work analysis and design, support job rotation, begin to establish

People Capability Maturity Model — Version 2
Copyright 2001 by Carnegie Mellon University v




Preface

team-based work designs, retrain employees to meet changing demands, provide flexible
work arrangements, address diversity issues, conduct formal mentoring programs, and align
business and human resources strategies [Mirvis 97, Becker 98, Becker 96]. What many or-
ganizations lack is a framework for implementing these advanced practices.

People Capability Maturity Model® Framework

The People Capability Maturity Model® (People CMM®) is a tool that helps you successfully
address the critical people issues in your organization. The People CMM employs the process
maturity framework of the highly successful Capability Maturity Model® for Software (SW-
CMM®) [Paulk 95] as a foundation for a model of best practices for managing and develop-
ing an organization’s workforce. The Software CMM has been used by software organiza-
tions around the world for guiding dramatic improvements in their ability to improve produc-
tivity and quality, reduce costs and time to market, and increase customer satisfaction. Based
on the best current practices in fields such as human resources, knowledge management, and
organizational development, the People CMM guides organizations in improving their proc-
esses for managing and developing their workforce. The People CMM helps organizations
characterize the maturity of their workforce practices, establish a program of continuous
workforce development, set priorities for improvement actions, integrate workforce devel-
opment with process improvement, and establish a culture of excellence. Since its release in
1995, thousands of copies of the People CMM have been distributed, and it is used world-
wide by organizations, small and large, such as IBM, Boeing, BAESystems, Tata Consul-
tancy Services, Ericsson, Lockheed Martin and QAI (India) Ltd.

The People CMM consists of five maturity levels that establish successive foundations for
continuously improving individual competencies, developing effective teams, motivating im-
proved performance, and shaping the workforce the organization needs to accomplish its fu-
ture business plans. Each maturity level is a well-defined evolutionary plateau that institu-
tionalizes new capabilities for developing the organization’s workforce. By following the
maturity framework, an organization can avoid introducing workforce practices that its em-
ployees are unprepared to implement effectively.

Structure of This Document

This document describes the People CMM, the key practices that constitute each of its matur-
ity levels, and information on how to apply it in guiding organizational improvements. It de-
scribes an organization’s capability for developing its workforce at each maturity level. It
describes how the People CMM can be applied as a standard for assessing workforce prac-
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tices and as a guide in planning and implementing improvement activities. This document
provides guidance on how to interpret its practices. It also presents case studies of organiza-
tions that have used the People CMM.

The first part of the document describes the rationale and evolution of the People CMM, the
concepts of process maturity, the structure of the model, how to interpret the model’s prac-
tices, and case studies of results. The second part of the document contains the key practices
of the People CMM— the individual, managerial, and organizational practices that contribute
to maturing workforce capability. These practices describe an evolutionary improvement
path from ad hoc, inconsistently performed practices, to a mature, disciplined development of
workforce competencies, just as the CMM for Software describes an evolutionary improve-
ment path for the software processes within an organization. The third and final part of this
document contains the appendices. Each of these parts of the document is described in the
following paragraphs.

The Content of the People CMM

Part One of the People CMM consists of six chapters:

 Chapter 1: The Process Maturity Framework chapter offers a broad view of the
model, describes how the People CMM establishes an integrated system of workforce
practices that matures through increasing alignment with the organization’s business
objectives, performance, and changing needs; and provides a background on the pro-
cess maturity framework adopted by the People CMM.

O Chapter 2: Overview of the People CMM describes the maturity levels, or evolution-
ary plateaus at which the organization’s practices have been transformed to achieve a
new level of organizational capability, and presents a description of characteristic be-
havior of organizations at each maturity level.

0 Chapter 3: The People CMM Process Areas chapter introduces the process areas in
the model.

O Chapter 4: The Architecture of the Model chapter describes the components of the
model, including maturity levels, goals, and practices, which ensure that the imple-
mentation of process areas is effective, repeatable, and lasting. It introduces the typo-
graphical conventions used throughout the model.

QO Chapter 5: The Interpreting the Model chapter provides insight into the meaning of
the model for your organization.

O Chapter 6: The Using the Model chapter explains the ways in which your organiza-
tion can use the model.

People Capability Maturity Model — Version 2 vii
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Part Two contains the Process Areas of the People Capability Maturity Model. Part Two de- .
scribes the practices that correspond to each maturity level in the People CMM. It is an

elaboration of what is meant by maturity at each level of the People CMM and a guide that

can be used for organizational improvement and assessment. For those who want to get a

quick sense of the practices, without the rigor that is needed in applying them, an abridgment

of the practices is provided in Appendix D.

Each maturity level provides a layer in the foundation for continuous improvement of the or-
ganization’s workforce capability. Achieving each level of the maturity model institutional-
izes a different component of workforce capability, resulting in an overall increase in the
workforce capability of the organization. Each process area comprises a set of goals that,
when satisfied, stabilize an important component of workforce capability. Each process area
is described in terms of the practices that contribute to satisfying its goals. The practices de-
scribe the infrastructure and activities that contribute most to the effective implementation
and institutionalization of the process area.

Each section in Part Two presents the process areas within each of these maturity levels:

J Process Areas for Maturity Level 2: Managed
 Process Areas for Maturity Level 3: Defined

L Process Areas for Maturity Level 4: Predictable
1 Process Areas for Maturity Level 5: Optimizing

The five Appendices of the People CMM are as follows:

[ Appendix A: The References appendix provides full citations to any information cited
in the People CMM.

O Appendix B: The Acronym List appendix defines acronyms used in the People CMM.

0 Appendix C: The Glossary appendix defines terms used in the People CMM that are
not adequately defined in the context of this model by the Webster’s American Eng-
lish dictionary.

L Appendix D: The Practice-to-Goal Mappings for People CMM Process Areas de-
scribes the People CMM, the maturity levels and the process areas that correspond to
each maturity level of the P-CMM, and the goals and practices in each process area.
No informative material is given other than the process area purpose, goals, and prac-
tices. This view of the model is convenient when you want to quickly understand the
content and flow of large portions of the model or are intimately familiar with it.

U Appendix E: The Change History appendix provides a historical view of the People
CMM in its earlier releases.
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Audience

This document is targeted to anyone involved in the workplace, but especially at those re-
sponsible for managing or developing the workforce, implementing advanced workforce
practices, nurturing teams, or transforming organizational culture. This document is espe-
cially useful for a business undergoing critical organizational changes such as downsizing, a
merger, rapid growth, or change in ownership. It is useful to managers and supervisors who
want guidance for managing their people. It is useful to individuals trying to improve the
workforce practices of their organizations, as well as to those attempting to assess the matur-
ity of these practices in organizations.

This document complements Watts Humphrey's Managing Technical People [Humphrey
97a] by formalizing and expanding the maturity framework described in that book. It also
complements the Capability Maturity Model for Software [Paulk 95] by addressing the work-
force improvement practices necessary to ensure long-term continuous improvement. While
the People CMM complements the Capability Maturity Model for Software, its applicability
is not limited to software-intensive organizations. The practices of the People CMM can be
applied in any organization, regardless of its business focus, size, or location.

This document does not describe all of the work being done by the authors or the Software
Engineering Process Management Program of the Software Engineering Institute (SEI). For
instance, the SEI supports a People CMM Lead Assessor track within the SEI Appraiser pro-
gram to ensure an adequate supply of experts for conducting People CMM-based assess-
ments. For further information regarding the SEI, its work with CMMs, or any of its associ-
ated products, contact:

SEI Customer Relations

Software Engineering Institute

Carnegie Mellon University

5000 Forbes Ave

Pittsburgh PA 15213-3890

Tel: +1-412-268-5800

Fax: +1-412-268-5758

E-Mail: customer-relations @sei.cmu.edu

WWW: http://www.sei.cmu.edu
http://seir.sei.cmu.edu

The SEI maintains a listing of authorized People CMM Lead Assessors on its Web site. See
http://www.sei.cmu.edu/managing/pcmm-listing.html

People Capability Maturity Model — Version 2 ix
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For more information about the People CMM Lead Assessor Program or training on the Peo-
ple CMM, contact:

Sally Miller Palma Buttles-Valdez Bill Hefley

Carnegie Mellon University TeraQuest Metrics, Inc. Q-Labs, Inc.

Software Engineering Institute 12885 Research Blvd. 305 S. Craig St., Suite 300
Pittsburgh, PA 15213 Suite 107 Pittsburgh, PA 15213

412/ 268-5678 Austin, TX 78750 724/ 935-8177

E-mail: sal@sei.cmu.edu 512/219-9152 E-Mail: bill.hefley @q-labs.com

E-mail: palma@teraquest.com

Feedback Information

The People CMM is a living document, shaped by the needs of organizations’ rapidly evolv-
ing workplaces. Over four hundred change requests helped shape this version of the People
CMM.

The SEI continues to solicit feedback from its customers. We are very interested in your
ideas for improving these products. You can help these products continually improve.

See the SEI Web site for information on how to provide feedback:

http://www.sei.cmu.edu/cmm-p/

Instructions for requesting changes to the People CMM and a change request form are also
contained in Appendix E. Change requests can be submitted by email to:

p-cmm-change @sei.cmu.edu
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1 The Process Maturity
Framework

“When human capital owners [employees] have the upper hand in the market, they do
not behave at all like assets. They behave like owners of a valuable commodity...They are
investors in a business, paying in human capital and expecting a return on their
investment.”

[Davenport 99]

“As other sources of competitive success have become less important, what remains as a
crucial differentiating factor is the organization, its employees, and how it works.”
[Pfeffer 94]

“Successful firms will be those most adept at attracting, developing, and retaining
individuals with the skills, perspectives, and experience necessary to drive a global
business.”

[Ulrich 97a]

“Personnel attributes and human resource activities provide by far the largest source of
opportunity for improving software development productivity.”
[Boehm 81]

“After product size, people factors have the strongest influence in determining the
amount of effort required to develop a software product.”

[Boehm 00]

1.1 What Is the People CMM?

The People Capability Maturity Model® (People CcMM®) is a roadmap for implementing
workforce practices that continuously improve the capability of an organization’s workforce.
Since an organization cannot implement all of the best workforce practices in an afternoon, the
People CMM introduces them in stages. Each progressive level of the People CMM produces a
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unique transformation in the organization’s culture by equipping it with more powerful practices .
for attracting, developing, organizing, motivating, and retaining its workforce. Thus, the People

CMM establishes an integrated system of workforce practices that matures through increasing

alignment with the organization’s business objectives, performance, and changing needs.

The People CMM was first published in 1995 [Curtis 95], and has successfully guided workforce
improvement programs in companies such as Boeing, Ericsson, Lockheed Martin, Novo Nordisk
IT A/S, and Tata Consultancy Services [Vu 01, Martin-Vivaldi 99, Miller 00, Curtis 00, Keeni
00]. Although the People CMM has been designed primarily for application in knowledge-
intense organizations, with appropriate tailoring it can be applied in almost any organizational
setting.

The People CMM'’s primary objective is to improve the capability of the workforce. Workforce
capability can be defined as the level of knowledge, skills, and process abilities available for
performing an organization’s business activities. Workforce capability indicates an
organization’s:

O readiness for performing its critical business activities,
0 likely results from performing these business activities, and

QO potential for benefiting from investments in process improvement or advanced
technology.

In order to measure and improve capability, the workforce in most organizations must be divided
into its constituent workforce competencies. Each workforce competency represents a unique
integration of knowledge, skills, and process abilities acquired through specialized education or
work experience. Strategically, an organization wants to design its workforce to include the
various workforce competencies required to perform the business activities underlying its core
competency [Prahalad 90]. Each of these workforce competencies can be characterized by its
capability—the profile of knowledge, skills, and process abilities available to the organization in
that domain.

The People CMM describes an evolutionary improvement path from ad hoc, inconsistently
performed workforce practices, to a mature infrastructure of practices for continuously elevating
workforce capability. The philosophy implicit the People CMM can be summarized in ten
principles.

In mature organizations, workforce capability is directly related to business performance.
Workforce capability is a competitive issue and a source of strategic advantage.

3. Workforce capability must be defined in relation to the organization’s strategic business
objectives.

4. Knowledge-intense work shifts the focus from job elements to workforce competencies.
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5. Capability can be measured and improved at multiple levels, including individuals,
workgroups, workforce competencies, and the organization.

6. An organization should invest in improving the capability of those workforce competencies
that are critical to its core competency as a business.

Operational management is responsible for the capability of the workforce.

8. The improvement of workforce capability can be pursued as a process composed from
proven practices and procedures.

9. The organization is responsible for providing improvement opportunities, while individuals
are responsible for taking advantage of them.

10. Since technologies and organizational forms evolve rapidly, organizations must continually
evolve their workforce practices and develop new workforce competencies.

Since the People CMM is an evolutionary framework, it guides organizations in selecting high-
priority improvement actions based on the current maturity of their workforce practices. The
benefit of the People CMM is in narrowing the scope of improvement activities to those vital few
practices that provide the next foundational layer for developing an organization’s workforce. By
concentrating on a focused set of practices and working aggressively to install them,
organizations can steadily improve their workforce and make lasting gains in their performance
and competitiveness.

The People CMM has proven popular because it allows organizations to characterize the
maturity of their workforce practices against a benchmark being used by other organizations.
Many workforce benchmarks focus on employee attitudes and satisfaction rather than workforce
practices. Although attitudes and satisfaction are important predictors of outcomes such as
turnover, they do not always provide the guidance necessary for identifying which practices
should be improved next. In contrast, the staged framework of the People CMM helps
organizations prioritize for their improvement actions. In addition, since the People CMM treats
workforce development as an organizational process, improved workforce practices are easier to
integrate with other process improvement activities.

1.2 Why Do We Need a People CMM?

Forty years ago people feared that technology would reduce the need for educated workers,
leaving large segments of the population unemployed. The opposite occurred. In fact, the
demand for educated workers exceeds the supply. In the knowledge economy, companies are
competing in two markets, one for its products and services and one for the talent required to
develop and deliver them. With current low unemployment, the talent market is all the more
competitive.
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Recruiting and retention are now as important as production and distribution in the corporate
business strategies of knowledge-intense companies. Although most companies understand the
importance of attracting and retaining talent, many lack a coherent approach to achieving their
talent goals. Further, most lack a vision of how to integrate a system of practices to achieve their
workforce objectives.

The practices required to attract, develop, and retain outstanding talent have been understood for
decades. In his acclaimed book, The Human Equation, Jeffrey Pfeffer of the Stanford Graduate
School of Business identified seven principles of workforce management that distinguished
companies exhibiting the largest percentage stock market returns over the past quarter century
[Pfeffer 98]. These principles included:

employment security,

selective hiring of new personnel,

self-managed teams and decentralization of decision making,

comparatively high compensation contingent on organizational performance,
extensive training,

reduced status distinctions and barriers, and

N A WL

extensive sharing of financial and performance information.

These principles characterize organizations that no longer expect employees to merely execute
orders, but rather to act as independent centers of intelligent action coordinated toward a
common purpose. Deep technical and business knowledge is required to make rapid decisions
that are not only correct, but are also consistent with decisions made by colleagues. Recruiting
for outstanding technical talent is critical, but it is not enough since business knowledge can only
be developed within an organization. Thus, the development and coordination of a modern
workforce requires an integrated set of practices that address attracting, developing, organizing,
motivating, and retaining outstanding individuals.

The benefit of better workforce practices has been demonstrated empirically in numerous studies
[Becker 98, Huselid 95, Mavrinac 95, Labor 93, Kling 95, Appleby 00, Delaney 96]. Those
organizations employing an integrated human resources strategy represent a significantly higher
proportion of world-class companies [Abbleby 00]. In some cases, even mere reputation signals
regarding an organization’s human resources practices have been positively associated with
increases in share prices [Hannon 96].

Welbourne and Andrews examined 136 non-financial organizations that first offered their stock
(i.e., made their initial public offerings) on the U.S. stock market in 1988 [Welbourne 96]. They
looked at the value that these firms placed on their employees, and determined that human
resource value is indeed positively and significantly related to firm survival. The average
survival probability for all organizations in the study was 0.70. Those organizations that placed a
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high level of value on their employees had a 0.79 probability of survival compared to a survival
probability of only 0.60 of those firms who placed less value on their employees. When
considering employee compensation and rewards, an organization that had high levels of
employee value and employee compensation and rewards increased its survival probability to
0.92, while firms that scored low on both measures lowered their chance of organizational
survival to 0.34. Thus, workforce practices were shown to have a significant effect on the
survival of these firms.

Analysis of several different samples throughout the 1990s show strong support for a very
positive relationship between high performance workforce practices and organization’s financial
performance [Becker 98]. This research shows that a one standard deviation improvement of a
firm’s workforce practices resulted in approximately a 20 percent increase in shareholder value
and a significant reduction in voluntary departure rates. A study of workforce practices in almost
1000 firms across all major industries showed that “a one standard deviation increase in use of
such practices is associated with ... a 7.05 percent decrease in turnover [i.e., employeee
departure rate] and, on a per employee basis, $27,044 more in sales and $18,641 and $3,814
more in market value and profitability, respectively” [Huselid 95, US dollars]. Companies with
the best workforce practices have been shown to outperform other firms in growth of profits,
sales, earnings, and dividends [Hansen 89, Kravetz 88].

These practices are usually considered integral to a total quality management (TQM) program,
and are included as criteria in quality models such as the Malcolm Baldrige National Quality
Award (MBNQA) [Baldrige 01] or the European Foundation for Quality Management (EFQM®)
Excellence Model [EFQM 99]. Research into the MBNQA has indicated that the inclusion of
human resource management is critical in the cause-and-effect chain starting with strategic
planning [Wilson 00]. This research has shown that the strategic planning factor in the MBNQA
influences human resource management, which in turn influences process management, which
directly influences both financial results and customer satisfaction. Thus, human resource
management is an indirect link to these key external performance measures.

Over the last several decades, business books and the trade press have flooded managers with
workforce practices each demonstrated to produce benefits in at least some applications. These
practices include competency-modeling, 360° performance reviews, Web-enabled learning,
knowledge management, team-building, cool space, participatory decision making, incentive-
based pay, mentoring, meeting management, and empowered work. Many of these practices have
been actively applied for over a decade. Nevertheless, many organizations have moved slowly on
improving their workforce practices.

If these practices have been well known for a decade or more, why have so many organizations
failed to implement them? The fundamental impediments have been a lack of management
commitment, and a piecemeal, unintegrated approach to adoption. Consequently, the People
CMM was designed to integrate workforce practices into a system and involve management
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early in their deployment. The People CMM presents the development of a capable workforce as
a process with well-understood practices that can be implemented in stages as the organization
matures.

1.3 What Is the Process Maturity Framework?

The original concept for a process maturity framework was developed by Watts Humphrey and
his colleagues at IBM® in the early 1980s. In his 27 years at IBM, Humphrey noticed that the
quality of a software product was directly related to the quality of the process used to develop it.
Having observed the success of total quality management in other parts of industry, Humphrey
wanted to install a Shewart-Deming improvement cycle (Plan-Do-Check-Act) into a software
organization as a way to continually improve its development processes.

However, organizations had been installing advanced software technologies for a decade using
methods akin to the Shewart-Deming cycle without much success. Humphrey realized that the
Shewart-Deming cycle must be installed in stages to systematically remove impediments to
continuous improvement. Humphrey’s unique insight was that organizations had to eliminate
implementation problems in a specific order if they were to create an environment that supported
continuous improvement guided by Deming’s principles.

The staged structure that underlies the maturity framework was first elaborated by Crosby in
Quality is Free [Crosby 79]. Crosby’s quality management maturity grid describes five
evolutionary stages in adopting quality practices in an organization. This framework was adapted
to the software process by Ron Radice and his colleagues working under the direction of
Humphrey at IBM [Radice 85]. Crosby’s original formulation was that the adoption of any new
practice by an organization would occur in five stages: the organization would become aware of
the new practice, learn more about it, try it in a pilot implementation, deploy it across the
organization, and achieve mastery in its use.

The original formulation of the maturity framework in IBM [Radice 85] adopted Crosby’s
approach of evolving each process through these five stages. However, Humphrey realized
organizations were not succeeding in long-term adoption of improved software development
practices when they applied this maturity framework to individual practices or technologies.
Humphrey identified serious impediments to long-term adoption that had to be eliminated if
improved practices were to thrive in an organization. Since many of these problems were deeply
ingrained in an organization’s culture, Humphrey realized that he had to formulate an approach
that addressed the organization, not just its individual processes.

Humphrey wanted software organizations to continually improve their software development
processes and he wanted these improvements to be based on statistical information about how
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each critical process was performing. However, he had observed that improved software
development practices did not survive unless an organization’s behavior changed to support
them. Consequently, he designed the process maturity framework to enable an organization to
achieve a state of continuous process improvement in five stages. Because of this staging, the
process maturity framework is more than a process standard comprising a list of best practices.
Rather, it integrates improved practices into a staged model that guides an organization through a
series of cultural transformations, each of which supports the deployment of more sophisticated
and mature development processes.

At the first level of maturity, the Initial Level, an organization has no consistent way of
performing its work. Since most work processes are ad hoc, they are constantly reinvented on
each project, and frequently appear chaotic. Without well-understood ways of conducting their
work, managers have no reliable basis for estimating the effort required to complete a project. In
a rush to overly aggressive deadlines, the project staff begin cutting corners on sound
engineering practices and making mistakes that are not detected until it is much more time
consuming and costly to remove them. As a result, projects lose control of their schedule, costs,
and product quality. Since work is chronically over-committed in low maturity organizations,
their results depend largely on the skills of exceptional individuals and on excessive overtime.
Executives in these organizations often hail their people as their most important asset, belying
the fact that immature organizations have few assets or processes that add value to the efforts of
their people.

A fundamental premise underlying the process maturity framework is that a practice cannot be
improved if it cannot be repeated. In an organization’s least mature state, proven practices are
repeated only sporadically. The most common impediment to repeatability is a committed
delivery date that the software staff can not meet regardless of how sophisticated their skills or
technology. Other particularly wicked impediments are uncontrolled requirements changes that
devastate the original planning. The first step in helping an organization improve its maturity is
focused on helping organizations remove the impediments that keep them from repeating
successful software development practices.

At the second level of maturity, organizations must establish a foundation on which they can
deploy common processes across the organization. Before being able to successfully implement
many advanced practices, management must first establish a stable environment in which to
perform professional work. They must ensure that people are not constantly rushing about pell-
mell, cutting corners, making mistakes from hasty work, and fighting the fires that characterize
over-committed organizations. Until basic management control is established over daily work,
no organization-wide practices have any chance of being deployed successfully since no one has
the time to master them. The primary objective of a level 2 environment is to enable people to
repeat practices they have used successfully in the past. To enable this repeatability, managers
must get control of commitments and baselines. The effort to establish a repeatable capability is
the effort to establish basic management practices locally within each unit or project. Only when
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this management discipline is established will the organization have a foundation on which it can
deploy common processes.

At the third level of maturity, the organization identifies its best practices and integrates them
into a common process. Once people are able to perform their work at the Repeatable Level
using practices they have found to work, the organization has the ability to identify which
practices work best in its unique environment. These practices are documented and integrated
into a common process that is then trained to the entire organization. Measures of the critical
practices in this process are defined and collected into repository for analysis. When the
organization defines a standard process for performing its business activities, it has laid the
foundation for a professional culture. Most organizations report the emergence of a common
culture as they achieve Level 3. This culture is based on common professional practices and
common beliefs about the effectiveness of these practices.

At the fourth level of maturity, the organization begins managing its processes through the data
that describes its performance. The performance of the organization’s critical processes is
characterized statistically so that the historical performance of the process can be used to predict
and manage its future performance. The premise underlying this quantitative management is that
if a well-understood process is repeated you should get essentially the same result. If the result
obtained deviates significantly from the organization’s experience, the cause needs to be
determined and corrective action taken if necessary. Since business processes are now managed
by numbers rather than just by milestones, the organization can take corrective action much
earlier. When the organization’s processes are managed quantitatively, its performance becomes
much more predictable. When the organization can characterize the performance of its processes
quantitatively, it has profound knowledge that can be used to improve them.

At the fifth and highest level of maturity, the organization uses its profound, quantitative
knowledge to make continuous improvements in its processes. Based on its data, the
organization can identify which processes can most benefit from improvement actions. These
improvements can involve actions ranging from adjustments to processes to the deployment of
new technologies. In addition, the organization uses its data to identify its most persistent
defects. The root causes of these defects in are analyzed and actions are taken to eliminate their
occurrence in the future. Change management becomes a standard organizational process and
process improvement becomes perpetual throughout the organization. Since the organization has
competent people performing trusted processes, it empowers people throughout the organization
to attempt continuous improvements to their work processes and to propose organizational
changes for those improvements that would appear to have the broadest benefits.

In the abstract, the maturity framework builds an environment in which:

(d practices can be repeated,
(Q best practices can be rapidly transferred across groups,
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 variations in performing best practices are reduced, and

O practices are continuously improved to enhance their capability.

The process maturity framework assumes that each practice has a risk to its successful adoption
that is directly related to the maturity of the organization’s existing base of practices. One
important premise of the model is that sophisticated practices should not be attempted until the
foundation of practices required to support them has been implemented. Thus, the practices at
each level of maturity prepare the organization for adopting practices at the next level. This
staging of process maturity levels is unique in the organizational change literature and provides
much of the framework’s power for improving organizations.

1.4 How Did the Process Maturity Framework Spread?

The U.S. Department of Defense (DoD) is the world’s largest software customer, spending over
$30 billion per year on software during the 1980s. At that time, software projects constantly
seemed to be in crisis mode and were frequently responsible for large delays and overruns in
defense systems. To address this software crisis on a national scale, the DoD funded the
development of the Software Engineering Institute (SEI), a federally-funded research and
development center (FFRDC), at Carnegie Mellon University in Pittsburgh, PA. Humphrey
brought his process maturity concepts to the SEI in 1986, where he founded its Software Process
Program. Shortly after arriving, he received a request from the U.S. Air Force to develop a
method for assessing the capability of its software contractors. With assistance from Mitre, the
SEI elaborated the process maturity framework [Humphrey 88] and developed a questionnaire
[Humphrey 87] to aid in appraising the maturity of a software organization’s development
practices. The first complete formulation of the process maturity framework underlying the
CMM was presented in Managing the Software Process [Humphrey 89].

Through software process assessments, workshops, and extensive review, the SEI evolved
Humphrey’s process maturity framework into the Capability Maturity Model® for Software