


Praise for Breaking the Code of Project
Management

“Many of us have been preaching for some years that the traditional analytical tools
of project management, best exemplified by CPM scheduling, have tiny impact on
project success and failure. It’s actually all about the behavior and interactions of
people. Dr. Laufer has brought into one book an account of all the people factors,
considered perhaps for the first time as a whole system. The perceptions and schol-
arship are inspiring and the breadth of supporting data and opinion impressive.

Getting a large body of differently skilled and differently motivated people to
work together to achieve a single goal whilst everybody is constantly assaulted by
the unexpected is the real project management challenge. This book will be a
tremendous help to the profession in meeting the challenge.”
—Dr. Martin Barnes, president, Association for Project Management; former
chairman, Council of the International Project Management Association

“This is an extraordinary book and an exceptional resource for project managers.
The experience I had in reading Breaking the Code was repeated flashes of ‘that’s
it!’ A series of ‘nuggets of wisdom’ that I would want to pass on to protégé proj-
ect managers. Fairly simple concepts that are not necessarily difficult to imple-
ment, but are not intuitive and typically learned only through trial by fire. It
reads like the combined wisdom and experience of hundreds of years, distilled
down into the important 1 percent and presented as a workable model of proj-
ect management mastery. It should be revisited on a regular basis to inform every
project manager’s changing reality, so be prepared to see dog-eared copies of this
book on desks everywhere.”
—Scott Tibbitts, managing director, SpaceDev Inc.; founder, Starsys Research Inc.

“This is a significant book. Anyone who has read the typical offerings on proj-
ect management should read this one as an antidote. Anyone who hasn’t studied
the standard works should start here and skip the others. ‘Breaking the code’
means overcoming the standard procedures for managing projects. It also means
figuring out how to really be successful. The book does both.



Laufer helps us let go of the convenient fictions about well-ordered situations.
Managers should be so lucky. Laufer shows that a ‘permanent white water’ 
mentality is more apt. The tools that fit well-ordered situations aren’t of much
use in turbulent and complex environments. Fortunately, Laufer provides a set
of strategies that is much more suited to the challenges facing project managers.
And he gets this all across with a continuous stream of real-life stories.”
—Dr. Gary Klein, author of Sources of Power: How People Make Decisions

“All white-collar work today is project work. Experienced and less experienced
project managers alike have all been waiting too long for this breakthrough in
project management. In giving us the ‘real story’ of project management,
Breaking the Code of Project Management combines the rigor of Good to Great
with the conviction of Organizing Genius and the spirit of In Search of Excellence.
No project manager can afford not to read and re-read this superb book.”
—Dr. Edward J. Hoffman, director, NASA Academy of Program and Project
Engineering and Leadership

“This book is the breakthrough in project management we’ve all been waiting
for—real principles illustrated by real stories told by real people. Unlike other
books on the subject, Breaking the Code of Project Management tackles central
issues and dilemmas in the complex reality of today’s project environments. By
using stories drawn from the experiences of master project managers, Dr. Laufer
provides us with cutting-edge guidelines for dealing with multiple and conflict-
ing demands and adeptly demonstrates how they all work together to get the best
results. Breaking the Code is the ultimate handbook in project management and
a must read for practitioners as well as for students.”
—Gregory A. Howell, cofounder and COO, Lean Construction Institute

“Agile programmers and non-software project managers alike, take note. In this
book, Dr. Laufer synthesizes from within the field of classical project management
the results of modern agile and lean software development, and more. He shows
project management to be the human-centered, creative, and determined activity
that it should be. For me, this book gives hope to the project management 
profession as a whole as well as to the future of software project management.”
—Dr. Alistair Cockburn, president, Humans and Technology; coauthor of the
Manifesto for Agile Software Development

“Breaking the Code is an important and timely book. It presents fresh concepts
that are uniquely packaged and thought provoking for both master project man-
agers and beginners. Some books are valuable to practitioners within a specific
industry, while others provide ‘truths’ that are so basic that they transcend all
boundaries. Breaking the Code definitely falls in the latter category. It will help
project managers everywhere to understand their own practices and to think
through their problems with sharper insight.”
—Ian Mitroff, professor emeritus of business policy, University of Southern
California; author or coauthor of 26 books, including The Essential Guide to
Managing Corporate Crisis and The Unbounded Mind



“Dr. Laufer’s Results-Focused Leadership model is a simple, yet powerful and
elegant, tool for successful project managers in their struggle to remain agile and
responsive to our dynamic and globally competitive environment. His five 
eloquently presented principles are grounded in reality and provide practical and
insightful advice and guidance for inspired leadership, effective communication,
and the ‘unlearning’ of outdated concepts. A must read for all project managers.”
—Sylvia V. Baca, vice president for social investment programs and strategic 
partnerships, BP America

“Dr. Laufer not only understands that project management must evolve to meet
current needs, but recognizes that the key to identifying cutting-edge concepts is
to extract and document the tacit knowledge of competent practitioners. As in
his earlier works, Dr. Laufer departs from conventional wisdom to provide real
solutions for forward-looking organizations in the twenty-first century.”
—Hugh Woodward, former chair, Project Management Institute

“Breaking the Code of Project Management focuses on the future of project 
management—a future in which the ability to take action early, reflect on those
actions, and adapt quickly will lead to success. Rather than the traditional
‘corrective action,’ the future is one of ‘adaptive action.’ Laufer’s work, which is
deeply aligned with agile principles, provides us with a fresh approach to the real
dilemmas of project management.”
—Jim Highsmith, author of Agile Project Management: Creating Innovative
Products

“Dr. Laufer has painted a masterpiece in the art of project management. By com-
bining his research, personal experiences, and real-life stories, he has created a
pallet of skills that both new and experienced project managers can use to eval-
uate and improve their own pallets so that they too can consistently deliver
highly successful projects.” 
—W. Scott Cameron, global project management process owner, The Procter &
Gamble Company
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Introduction

The Real Story of Project
Management: Results-Focused

Leadership

All Work Is Project Work

A project may be defined as a temporary endeavor undertaken to create
a unique product or service. It can be as simple as the plan for an off-
site retreat or as complex as the development and production of a space
shuttle. In the project method, instead of grouping people in the tradi-
tional functional units based on means (work processes, knowledge, or
skills), they are grouped in cross-functional units based on ends (product
or customer).

There is growing recognition that the project method is the keystone
of the modern organization. While the Industrial Revolution brought
greater specialization and narrowing of skills and tasks, the current infor-
mation revolution is generating greater task complexity, which demands
broader skills and better integration at the task level. Starting in the mid-
1990s, the project method has emerged as the predominant management
strategy for structuring organizations and defining the manager’s roles and
tasks.1 In most companies today, managers spend much of their time
focusing on projects, thus making their roles more general and lateral.
The project culture, which fosters responsiveness to customers, has enabled
organizations to easily migrate from the producer-dominated market of
yesterday to the more complex customer-driven market of today.

Paradoxically, this sharp increase in the popularity of the project
method has been accompanied by an increasing dissatisfaction with cur-
rent project management practices and results. In this introduction, 
I first describe my own research voyage—how, together with the most
competent practitioners, I have attempted to break the code of project
management over the last two decades. As part of this description, 



I briefly explain the rationale for the unique makeup of this book,
which is composed of practitioners’ stories and the results of academic
research. Finally, I present the outcome of this voyage: the principles
of Results-Focused Leadership.

Project Management Reform Is Required

The following four items reflect or contribute to the growing discontent
with project management practices and results, underscoring the acute need
for a major overhaul in our fundamental approach to project management:

1. Deep changes introduced by three leading organizations
2. The consistently poor results of a wide spectrum of projects
3. The flawed foundation of a major project management tool
4. The emerging paradigms in research and practice

Real-Life Examples of Deep Changes

The three stories that follow represent the significant changes that have
taken place in recent years in the private and public sectors, at both the
institutional and project levels. The first two focus on the institutional
level, at NASA and Procter & Gamble (P&G), while the third focuses
on the project level at the U.S. Air Force.

The first story, related by Dr. Edward Hoffman, director of the NASA
Academy of Program and Project Engineering and Leadership, derives
from a two-week training course for experienced project managers:

The person quickly approaching me looked serious. He told me to return imme-
diately to the classroom—my instructor had just died! As I started to run, I
asked if an emergency medical crew had been called. That’s when he told me
that my instructor had not physically died, but was being devoured by a class
of 23 students who were very unhappy with the lesson plan.

. . . I arrived at the classroom, and . . . two things were clear. First, the
group possessed remarkable knowledge . . . Second, those relatively new project
managers in the group wanted guidance on how to manage projects. A regula-
tion-style, bureaucratic, hard-edged policy statement of directives was the last
thing they wanted. They were complaining that the existing policy document was
overly constrictive and out of touch with the flexibility needed to successfully
manage modern projects.

At that time, there was a major effort under way to rewrite the existing
NASA policy document on Program and Project Management . . . I told the
students that, if they wanted, I would let NASA’s senior leadership know that
the group would like to join that effort and present their recommendations for
improvement . . . After considerable discussion, the students decided to accept the
challenge.
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The team spent four months conducting interviews in and out of NASA
and developing recommendations and finally gave a presentation at NASA
Headquarters in Washington, D.C. Their effort led to a significant change
in NASA’s Project Management Procedures. For example, as a result of
their input, NASA was willing to abolish the “one best way” approach
and to allow project teams to tailor project procedures to the unique
context of their project.a,2

The second story, as told by Scott Cameron, the global process owner
of project management at P&G, focuses on a major streamlining effort
and its results:

I have noted during my career that there is a never-ending amount of rules
and restrictions forced upon project managers under the guise of helping them
“be successful” in managing their projects. It appears to be a one-way street;
many regulations are added, but few (if any) are removed . . . I had the oppor-
tunity to assist in cleaning out such a closet [of standard procedures] as part of
a project management leadership team I was part of.

Cameron reports that although the “cleaning out” required three consecutive
review cycles, eventually they were able to sharply cut the number of their
standard procedures. Instead of 18 technical standards and 32 standard operating
procedures, project managers at P&G are now employing only four of each.b

The third story is shared by Terry Little, a program director for the
U.S. Air Force, who was requested to abruptly leave his current project
to head an ongoing, extremely challenging project. Upon assuming his
new position he found that

the immediate objective was to award contracts to two competitors who would
spend the next two years designing a system that would be continuously eval-
uated. At the end of the two years, the government would award production
of the missile to one contractor.

Little was told that the previous project manager “wasn’t up to the task,” and
he soon realized that success would require a radical change. This is how
Little explained to the team what he expected of them and what they should
expect of him:

First you need to put aside all of your paradigms and all of your ideas about
how exactly we are going to do this and start with one basic assumption: that
it’s going to be done in six months . . . I am empowering you, as a group,
to go figure out how to do this. My job, as the leader here, is to facilitate
things, to do whatever’s necessary to make the bureaucracy move out of our way,
so that it parts like the Red Sea parted for Moses—that’s my job.

The Real Story of Project Management ● 3



Later on, Little explained how he actually “helped” the team to change the
paradigm: 

The truth is that I pulled the number “six” out of my hat. I would have been
happy to be on contract at the end of seven months, or even eight months.

What I wanted to do was set something that would challenge these folks to
look at things in an entirely new way. I didn’t want a schedule that they felt
they could achieve just by working on weekends or figuring out a handful of
inventive ways to do things. I wanted something so outrageous that it would
cause them, first, to essentially give up, but then—once they figured out that
giving up wasn’t an option—to step back and examine all their assumptions,
all their beliefs, all the things that were in their heads as a result of their expe-
riences and what they had been told in the past, and to ask themselves with
a clean slate: “What do I really need to do to achieve this goal?”

What we achieved was something even better than six months. At the end
of the day, we completed the source selection in less than five months . . .
When we talked about it afterwards, what the team discovered was that they
hadn’t known how capable they could be if they just quit thinking about things
in the way they had always thought about them.c

These three stories, which illustrate deep change, share one common
characteristic: an emphasis on empowering people. This empowerment
was achieved by reducing the role of bureaucracy and standard proce-
dures, by enhancing flexibility and trust, and by challenging the team to
think “out of the box.”

The Poor Statistics of Project Results

Research covering a wide variety of projects consistently demonstrates
poor project performance, as manifested by cost overruns. For example,
a Rand Corporation study that examined 52 extremely large projects
found that the projects suffered from an average cost growth of 88 per-
cent.3 A recent study of megaprojects found that “cost overruns of 50
per cent to 100 per cent in real terms are common, and overruns above
100 per cent are not uncommon.”4

However, not only large projects are prone to failure. Even when all
projects, regardless of size, are lumped together, the results are alarming.
In their 1987 summary of all the publicly available reports on project
overruns, Morris and Hough concluded that “the track record of proj-
ects is fundamentally poor . . . Projects are often completed late or over
budget . . . [In] cases, representing some 3,500 projects drawn from all
over the world in several different industries, overruns are the norm,
being typically between 40 and 200 per cent.”5

Results of software projects have received great attention in this regard.
For example, in their study of software project failure, Keil and his col-
leagues reported that “based on a survey of 376 CEOs, the consulting
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firm CSC Index, Cambridge, MA, reports that roughly 50% of all infor-
mation technology projects fail to meet chief executive expectations.”6

The Standish Group has been doing surveys on information technol-
ogy projects since 1994. Their research shows that overrunning budgets
is common and that delivering projects late is normal. Delivering 
less functionality than was originally planned is also nothing out of the
ordinary. In short, project failure in the IT world is almost standard
operating procedure.

Here are some unsettling statistics: for 2001, the Standish Group data-
base showed that a staggering 31 percent of projects were canceled before
completion and 53 percent of projects cost almost double their original
estimates. The proportion of projects completed on time and on budget
was only 16 percent. However, even when these projects were completed,
many were a mere shadow of their original requirements, with only 42
percent of completed projects preserving the originally proposed features
and functions.7

In another study by the Standish Group in 1995, the U.S. govern-
ment and private businesses spent approximately $81 billion on canceled
software projects, in addition to $59 billion for budget overruns. In that
study, only about one-sixth of all projects were completed on time and
within budget, nearly one-third were canceled outright, and well over half
were considered “challenged.” Of the challenged or canceled projects, the
average project ran 189 percent over budget, 222 percent behind sched-
ule, and contained only 61 percent of the originally specified features!8

The Flawed Foundation of PERT

One of the most well-known building blocks of project management
is the PERT method.9 In his comprehensive review of the develop-
ment of project management, Morris reports, “Polaris developed a 
management control procedure [in 1957], PERT; this, together with
CPM, was the progenitor of the management systems which over the
next 20 years were to become (almost too) synonymous with project
management.”10

What evidence was provided about the effectiveness of this scheduling
methodology to ensure that it would become almost a household word
when discussing project management? This is how Morris describes the
publicity of PERT: “Admiral Raborn and the SPO [Special Projects Office
of the U.S. Navy] public relations machinery began publicizing PERT,
hailing it as ‘the first management tool of the nuclear and computer
age.’ So effective was the publicity that when the first Polaris missile was
launched in 1960, press coverage of PERT was almost as great as the
coverage of the launch itself. By 1962, the U.S. Government had issued
139 different documents and reports on the technique. By 1964, the bib-
liography on PERT comprised nearly 1000 books and articles . . . There
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is, however, considerable evidence that the method was deliberately over-
sold, with the aim of keeping Congressional and other external critics at
arm’s length. Raborn used PERT as a tool to control his external envi-
ronment.”11

One of the sources that Morris used for his analysis was a detailed
study of the development of the Polaris system conducted by Harvey
Sapolsky. Here are some of the surprising results of this study, as reported
by Sapolsky: “In interviews with contractor executives reviewing their expe-
rience with the original PERT system, not one of them said he had used
the data generated by that system . . . Instead, many thought it was the
SPO technical officers and engineers who actually had used the PERT
system data. The technical officers and engineers, in turn, denied ever
using PERT data . . . they thought it was the program evaluators . . .
who made use of the PERT system . . . Persons who held positions in
Plans and Programs, however, . . . never used the system; rather they
thought that it was . . . the plant representatives who worked with the
PERT reports. The plant representatives were similar in their response:
‘No, it must have been someone else.’”12

Sapolsky concludes by “putting the myth in perspective”: “An alche-
mous combination of whirling computers, brightly colored charts, and
fast talking public relations officers gave the Special Projects Office a
truly effective management system. It mattered not whether the parts
of the system functioned or even existed. It mattered only that certain
people for a certain period of time believed that they did . . . The
Special Projects Office won the battles for funds and priority. Its pro-
gram was protected from the bureaucratic interferences of the comp-
trollers and the auditors.”13 Polaris was a success, but what really stood
behind its success? Davies and Hobday highlight the real practices that
contributed to Polaris’s success: “PERT was not actually used to build
the system. . . Instead Polaris’s success was the result of inspired lead-
ership, good management and a shared spirit of commitment . . .
PERT . . . was a deeply flawed management tool . . . used primarily
to impress visitors . . . and to build up a myth of management effec-
tiveness.”14

Stout addresses the wider and long-lasting implications of dissemi-
nating the myth, the rational method, while at the same time ignor-
ing the real soft practices that led to Polaris’s success: “What is retained
is not an understanding of the actual practices, but the magic and sym-
bolism of ‘the system’ . . . The assumed effectiveness of PERT was
not based on an evaluation of its role in Polaris; rather it was a mat-
ter of inference. The inference took the symbolic form: Polaris was a
success; PERT was used; therefore, PERT was at least partially respon-
sible for the success. Even if the second claim was true, and it is not,
the inference is still questionable. But it is on this that PERT has
achieved its popularity.”15
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The impact of fashion is not limited to the project world.
Researchers in general management have also wrestled with this thorny
issue. For example, how long do management fashions stay alive? A
study examining 16 management fashions that have emerged over the
past 50 years found that “PERT, a fashion of the 1950s, appears to
have experienced a much longer life cycle than did quality circles, a
fashion of the 1970s, and reengineering, a fashion of the 1990s.”16

Another interesting, related question is, where do management fash-
ions come from? Similar to the above analysis regarding the PERT
case, studies have found that the corporate culture rhetoric developed
in the popular management press has shaped the rhetoric of the aca-
demic press, rather than vice versa.17 In turn, this flawed academic
press has a devastating impact on practice, as stated by Ghoshal: “Kurt
Lewin argued that ‘nothing is as practical as a good theory.’ The
obverse is also true: Nothing is as dangerous as a bad theory . . .
bad management theories are, at present, destroying good management
practices.”18

Emerging New Paradigms in Research and Practice

In recent years, the academic press in project management has also
focused on bad theories and their impact on practice. Williams concludes
that “conventional methods [of project management] can exacerbate rather
than alleviate project problems.”19 Melgrati and Damiani strongly criti-
cize the prevailing project management paradigm, arguing that “project
management ideology is paradoxical, because it focuses on repetitive
aspects and ‘marginalizes’ the uniqueness and originality that should
instead characterize the project.”20

Nissen and Snider criticize the narrow orientation of the official
Project Management Body of Knowledge (PMBOK® Guide): “In gross
departure from the kind of centralized, static and explicit knowledge
formalized through the PMBOK® Guide, we instead view theory as
decentralized throughout the practice of project management—reflecting
an inherently dynamic concept—that recognizes the importance of tacit
knowledge.”21 Cicmil et al. admit that “what is needed to improve 
project management practice is not more research on what should be
done . . . while a great deal is written about traditional project 
management we know very little about the ‘actuality’ of project based
working and management.”22

In their paper “The Underlying Theory of Project Management Is
Obsolete,” Koskela and Howell analyze the theories of planning, execu-
tion, and control and present empirical evidence that focuses on anom-
alies and unanticipated results. They concluded that “the present evidence
is strong enough for the claim that a paradigmatic transformation of the
discipline of project management is needed.”23
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One group of practitioners—software developers—took the initiative
and developed, formalized, and implemented a new project management
approach called the Agile method. A group of proponents of this method
created a document named the Agile Manifesto through a process
described by one of the group as follows: “In February 2001, a group
of seventeen software pundits got together in Snowbird UT to discuss
the growing field of what used to be called lightweight methods. We
decide to use the term ‘agile’ to describe this new breed of agile meth-
ods. We also wrote the Manifesto for Software Development, setting 
out the values and principles of these agile processes. I was one of these
self-elected visionaries.”24

The Manifesto for Agile Software Development introduces four values
that are further defined by 12 principles: “We are uncovering better ways
of developing software by doing it and helping others do it. Through
this work we have come to value:

1. Individuals and interactions over processes and tools 
2. Working software over comprehensive documentation 
3. Customer collaboration over contract negotiation 
4. Responding to change over following a plan

That is, while there is value in the items on the right, we value the
items on the left more.”25

Comparing Agile methods with the traditional plan-driven methods,
Boehm and Turner explain that “in general, Agile methods are very light-
weight processes that employ short interval cycles; actively involve users
to establish, prioritize, and verify requirements and rely on tacit knowl-
edge within a team as opposed to documentation.”26

The four values and 12 principles constitute a new project manage-
ment paradigm that significantly differs from the classic paradigm under-
lying the plan-driven methods. More than a few of the underlying
assumptions that led to the Agile Manifesto are quite similar to the
assumptions that I have uncovered in my own studies. The Agile meth-
ods will be further discussed in this book. 

Thus far we have presented the following:

● Examples of deep changes introduced by three leading organizations. 
● Statistics of consistently poor results of a wide spectrum of projects. 
● The flawed foundation of a major project management tool. 
● The emerging call from the research community for a paradigm shift,

as well as a new paradigm initiated and developed by practitioners.

These four aspects of the growing dissatisfaction with current project
management practices and results all clearly point to the acute need for
project reform.
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Generating Knowledge: Learning from the Best Practitioners

For more than two decades, I have worked with one goal in mind:
attempting to break the code of project management. In this long learn-
ing pursuit, I alternately employed two different, yet complementary,
research approaches: 

1. Field studies in advanced organizations using structured research tools,
in particular interviews and observations of practitioners.27

2. Case studies and stories collected via face-to-face interviews with indi-
vidual practitioners or with project teams or secured from presenta-
tions and discussions at knowledge-sharing meetings. All these studies
first focused on identifying the most competent practitioners and
then on uncovering, formulating, and articulating their “tacit” knowl-
edge.28

What was my rationale for adopting a research practice that focuses on
“advanced organizations” and on “the most competent practitioners”? 

In sharing their research methodology for Organizing Genius, Bennis
and Biederman explain why they chose to exclusively concentrate on
“great groups,” when the majority of working groups we typically
encounter in our daily lives are not so great: “The reason is our con-
viction that excellence is a better teacher than mediocrity.” They 
further assert that the lessons of the ordinary are everywhere. However,
“truly profound and original insights are to be found only in study-
ing the exemplary.”29 Waterman, in the opening of his book 
What America Does Right, provides a similar rationale for his work:
“The theme is similar to that of everything I’ve written, starting with
In Search of Excellence: learn from the best; find role models and
emulate.”30

Somewhat differently, McKelvey argues that one major flaw in man-
agement research is reliance on averages. He explains that in medical
research, for example, “hearts, lungs, brains, and bones are mostly the
same from one end to the other; and quantitative research based on
sampling from populations works the same from one end to another—
scientific findings reduced to averages work pretty well . . . With
organizations and management I don’t think this is the case . . .
Practitioners live in a world of extremes—Toyota, eBay, Google,
Southwest, Wal-Mart, and GE are good; Alitalia, Enron, Anderson,
WorldCom, Lucent, and FBI are bad. All of the cases used in MBA
classrooms are stories of good and bad examples—extremes, never 
averages . . . Practitioners don’t give a damn about averages. They
want to know how to identify good and bad leaders.” This is one
key reason, McKelvey concludes, why “practitioners find little value in
academic research.”31
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Despite being based on intensive interactions with practitioners, the find-
ings still had to be thoroughly tested in real-life settings before they could
be proposed for actual use. I tried several approaches and concluded that
consultation is often the only feasible way to test research results and to
collect rich and unfiltered feedback firsthand. Therefore, I tested my research
products at P&G over a period of three years, from 1991 to 1994.

The next story describes how P&G served as a real-life “laboratory”
for me and how I accidentally encountered stories as a possible tool for
uncovering and formulating project management knowledge: 

My charter was quite broad—to use my research products in order to improve
project management at P&G As it turned out, my sponsor (Mr. Gordon Denker,
Manager of Global Product Supply Engineering), who encouraged me to “con-
sult by wandering around,” was the key to my ability to function both as a
consultant and as a researcher. Although he set down some general guidelines, I
was basically given a free hand in proposing my assignments. P&G was expect-
ing that my “action research” role would in no way affect my commitment and
service to them as a consultant.

I initiated a wide range of activities: training, review of procedures, devel-
opment of tools, and many “learning-from-experience” discussions conducted in
small groups. My main effort, however, focused on working directly with proj-
ect teams in ongoing projects. Although their feedback was positive, I was still
not satisfied.

During my third visit to Cincinnati, I realized that the conventional mode
of consulting was insufficient for the quick, wide, and lasting assimilation that
was essential for valid research implementation feedback.

My answer to this problem was storytelling. Why? Because I realized that my
role was similar to that of an optometrist—trying to convince people that in
order to change the way they viewed the world, they would have to change
their eyeglasses. I also realized that people’s minds are changed more through
observation than through argument. I therefore thought that the telling of 
real-life stories by credible and successful managers, colleagues from their own
company, would serve as an efficient substitute for observation.

The results of my effort at P&G exceeded my wildest expectations. At the
conclusion of a workshop where project managers presented and discussed their
stories, Mr. Denker commented: “I would never have believed that such a pro-
found change in language, focus of attention, and way of thinking could have
taken place within a two-year period.” 

For me personally, however, the most unexpected and lasting result of using
stories at P&G was realizing that stories have unique power, not only for shar-
ing knowledge but also for generating new knowledge. As a researcher, I found
that this was indeed a very effective way to learn from practitioners. This eye-
opening experience has completely changed my own paradigm regarding research
methods in project management.32

Why are stories so effective for generating project management knowl-
edge? We will start by exploring what we understand by “knowledge.”
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Knowledge may be compared to a spectrum. At one extreme, it is almost
completely tacit—semiconscious and unconscious knowledge stored in the
minds of individuals. At the other end of the spectrum, knowledge is
almost completely explicit and structured and accessible to people other
than the individuals originating it. Most knowledge, of course, exists
between the two extremes.33

Project management lies somewhere between a “technology” and a
“craft,” though probably closer to a craft.34 It is not like that of labo-
ratory technicians or bookkeepers, who have highly structured practices
and procedures that can be completely described and taught with the
aid of formal rules. It is also not exactly like skilled trades, which are
acquired mainly through demonstration and apprenticeship, such as brick-
laying and carpentry. While some aspects of project management knowl-
edge are explicit, a great deal of it, especially in a dynamic, complex,
and fast-changing environment, is tacit.35

Now we can attempt to understand why stories are so effective for gen-
erating project management knowledge. A variety of sources dealing with
the ways of capturing tacit knowledge support the view that “a good story
is often the best way to convey meaningful (tacit) knowledge.”36 Weick
and Browning assert that “narration, much like metaphor, has power pre-
cisely because it captures complex experiences that combine sense, reason,
emotion, and imagination. Narration blends all those elements together
and preserves their interaction in a compact summary.”37 Henry
Mintzberg, reflecting on his own experience as a researcher, also under-
scored the importance of stories for theory development: “I need to be
stimulated by rich description . . . I need to be stimulated by rich inputs
that I see right before me. Tangible data is best . . . And stories are best
of all, because while hard data may suggest some relationship, it is this
kind of rich description that best helps to explain it.”38

My research projects ascertained more than 500 stories from over 150
competent practitioners, which eventually led to the publication of the
following three books and one magazine, all serving as rich sources of
examples for the current book:39

● In Quest of Project Excellence through Stories: Stories by project man-
agers from P&G (1994).

● Project Management Success Stories: Lessons of Project Leaders: Stories
by project managers from eight agencies of the U.S. federal govern-
ment (2000).

● Shared Voyage: Learning and Unlearning from Remarkable Projects:
Stories by project managers from AeroVironment, California Institute
of Technology, Johns Hopkins Applied Physics Laboratory, Lockheed
Martin, NASA, Raytheon, and the U.S. Air Force (2005).

● ASK, Academy Sharing Knowledge, the Magazine of the NASA Academy
of Program and Project Leadership: Stories by project managers from
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NASA, the U.S. Air Force, and various industrial companies (launched
in 2001).40

Although stories told by experienced practitioners provide a great
opportunity for learning by uncovering tacit knowledge and converting
it into explicit knowledge, the limitations of this research avenue cannot
be ignored. First, people have a tendency to seek information that con-
firms their own ideas rather than to look for evidence that opposes 
them. Second, positive feedback (i.e., successful outcomes) is weighted
more heavily in memory than negative feedback. Finally, the results 
of decisions are the consequences of actions taken in specific environ-
ments. People are frequently unaware of the structure of the environ-
ment in which such actions took place and thus may interpret the results
incorrectly.41

In my studies, I meticulously attempted to address these risks, partic-
ularly by selecting competent practitioners and by developing an open
atmosphere in which their awareness of these limitations was constantly
enhanced. Whenever possible, I corroborated the information with addi-
tional sources, such as written documents or stories collected from other
project participants.

The most effective measure that I adopted was to alternately employ
the story-based approach and the complementary research approach of
classic structured studies, such as interviews and observations of practi-
tioners in the field,42 always keeping in mind the unique strengths of
each approach.43 For example, by switching my focus back and forth
from the generalization power of classic research to the power of story-
based studies to convert tacit knowledge into explicit knowledge, I was
able to formulate better questions for the next study and thus develop
a better understanding of project management. Eventually, with the con-
tinuous and active help of some of the finest practitioners, this process
allowed me to make significant progress toward breaking the code of
project management. 

Sharing Knowledge: Catering for Different Learning Styles

One may say that in my research, I applied Ashby’s law of requisite vari-
ety.44 This well-known law of cybernetics—“only variety can absorb 
variety”—states that the greater the variety of actions available to a con-
trol system, the greater the variety of perturbations it is able to com-
pensate. In other words, a system cannot meet increasing variety in its
environment unless it increases the range of its response repertoire. I
attempted to cope with the limitations of each research approach by
adopting both approaches. 

However, Ashby’s law of requisite variety is relevant not only for the
researcher at the early stages of knowledge generation, but also for the
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reader at the later stages of knowledge consumption. This is the primary
reason for the makeup of this book—a composition of brief stories of
practitioners affiliated with a wide range of successful organizations, com-
bined with the results of more traditional “by the book” research.
However, beyond the “general” rationale of Ashby’s law, there are two
additional rationales more specifically suited to this format, the first
related to learning and the second to unlearning. 

Learning through Stories

We all know that most people love to read stories because they attract
and captivate, can convey a rich message in a non-threatening manner,
and are memorable.45 The fact that most people are attracted to stories
is crucial, especially in situations where the prospective learner suffers
from a lack of time—which is the case with most project managers.

In his discussion on the features of good stories, Klein explains that
“drama, empathy, and wisdom are key. Stories are remembered because
they are dramatic. They are used because we can identify with one or
more of the actors. They are told and retold because of the wisdom they
contain—the lessons that keep emerging with each telling.”46 Jalongo and
Isenberg emphasize the importance of stories for learning: “Narrative is
the spark that illuminates our professional life . . . Even when the story
‘belongs’ to someone else, we can identify so strongly that it becomes
intertwined with our own experience. It is when we are without 
any story, borrowed or lived, that learning and progress slow down or
even stall.”47

Stories are also an excellent tool for enhancing reflection.48 In his book
Managers Not MBAs, Mintzberg stresses that “activity becomes ‘experience’
only after it has been reflected on thoroughly.” He cites T.S. Eliot, who
wrote in one of his poems, “We had the experience but missed the
meaning.” He also cites Saul Alinsky, who argues, “Most people do not
accumulate a body of experience. Most people go through life undergo-
ing a series of happenings, which pass through their systems undigested.
Happenings become experiences when they are digested, when they are
reflected on, related to general patterns, and synthesized.”49 Organizations
have long found stories useful for a variety of purposes, such as intro-
ducing change and fostering organizational identity and values.50 In recent
years, many leading organizations have started using stories to capture
and disseminate knowledge, in particular when attempting to create a
“learning organization.”51

Unlearning through Stories

“Creating a ‘learning organization’ is only half the solution,” assert Hamel
and Prahalad. They recommend that in addition to the familiar “learning
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curve,” companies should establish a “forgetting curve,” referring to the rate
at which a company can unlearn those habits that hinder future success.
They stress, however, that pursuing unlearning is not easy. First, unlearn-
ing is more difficult than learning, and second, the real difficulty is how
to be selective, that is, to decide what part of the past should be forgot-
ten and what should not.52 March and associates also reported that organ-
izations do not easily abandon previously believed theories and that, in 
general, learning from history is conservative and tends to sustain existing
beliefs.53

The second section of this introduction (Project Management Reform
is Required) makes a strong case for unlearning outdated concepts of
project management. However, unlearning that requires us to change our
mind-set is difficult, often simply because we are unaware of our mind-
set in the first place. Peter Drucker opens his book Management
Challenges for the 21st Century with the question, “why do assumptions
matter?”54 He replies that basic assumptions about reality are the para-
digms of management and are usually held subconsciously by scholars,
writers, teachers, and practitioners. Yet, Drucker explains, “Those assump-
tions largely determine what the discipline—scholars, writers, teachers,
practitioners—assume to be reality.”55 Peter Senge raises a related ques-
tion: why are mental models so powerful in affecting what we do? 
He suggests that, in part, it is because they affect what we see. Senge
explains, “Two people with different mental models can observe the same
event and describe it differently, because they have looked at different
details . . . They observed selectively.”56

Very often stories may facilitate unlearning. As Nisbett and Ross
suggest, people are more inclined to change their mind-set on the basis
of vivid information. They explain that information is considered vivid
when it is emotionally interesting, concrete, and imagery provoking, as
well as proximate in a sensory, temporal, and spatial way.57 Good real-
life stories told by successful and credible managers usually convey
vivid information and thus may facilitate changing mind-sets.58

Moreover, such stories may serve as an efficient substitute for obser-
vation, which is more persuasive than arguments in changing people’s
mind-sets. In addition, the attraction of stories and their non-threat-
ening nature is conducive to reading multiple stories that advocate the
same kind of unlearning, thus enhancing the chances that stories will
indeed facilitate unlearning.59

Catering for Different Learning and Unlearning Styles

While stories have apparently unique advantages for facilitating both
learning and unlearning, research tells us that people have different learn-
ing (and unlearning) styles. David Kolb describes learning as “the process
whereby knowledge is created through the transformation of experience.
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Knowledge results from the combination of grasping experience and
transforming it.”60 Kolb further explains that people differ in their pre-
ferred grasping style (via abstract conceptualization or concrete experi-
ence) and in their preferred transformation process (using reflective
observation or active experimentation).61 Since different people may pre-
fer different learning means, using a variety of formats for conveying
knowledge is essential for reaching a wider population. 

A similar rationale is applicable when helping people to unlearn, as
employing a variety of formats can also facilitate changing different mind-
sets. In his book Changing Minds, Howard Gardner presents seven fac-
tors that can facilitate changing a mind-set. He asserts that “[since] a
group of individuals can readily come up with different mental versions
[of a phenomenon] . . . the potential for expressing the desired lesson
in many compatible formats is crucial.”62

Therefore, this book shares knowledge via a variety of formats, such
as stories, results of classic research, and direct quotes from promi-
nent practitioners and researchers. This variety should facilitate both
learning and unlearning for readers with varying learning styles and
mind-sets. 

The Principles of Results-Focused Leadership

Throughout the years, I have periodically shared and discussed my
interim findings with practitioners to get their feedback on the way in
which I described the “how” and attempted to explain the “why” of
their practices. Gradually, I was able to develop a “theory of practice”
and to formulate a set of actionable principles on the basis of research
carried out in a variety of areas, disciplines, and settings. These princi-
ples were tested successfully and found to be applicable to a wide spec-
trum of business, technology, and social projects—from modifying a
management information system to new product development, and even
to a hospital fund-raising project.63

While developing, testing, and refining the content of this “theory
of practice,” I came to realize that the product I am offering is first
and foremost a “theory as a tool” for the practitioner. Thus, the pri-
mary purpose of the principles is not simply to mirror reality, but
rather to help the practitioner shape reality.

Results-Focused Leadership can be described by five principles, each
composed of three guidelines.64 The following two figures (exhibits 0.1
and 0.2) introduce the reader to the five principles, illustrating both their
independent roles as well as their complementary nature. The first exhibit,
“Results-Focused Leadership: Essence of the Principles,” graphically and
most succinctly describes each of the principles while highlighting the
unique nature of each principle. The second exhibit, “Results-Focused
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Exhibit 0.1 Results-Focused Leadership: Essence of the principles

Exhibit 0.2 Results-Focused Leadership: The human metaphor
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Leadership: The Human Metaphor,” shows how we, as human beings,
resort to using many different, yet complementary, resources in our lives
while underscoring their mutual interdependence.

The colors were selected to reflect some of the unique characteristics
of each of the principles.

Green (vegetation and growth):
for planning: suggests the growing, learning-based, and evolving nature
of project planning and control in a dynamic environment.

Brown (earth):
for implementation: suggests the down-to-earth, practical, and results-
based focus.

Yellow (sunshine and optimism):
for attitude: suggests the spirited nature of the required “will to win”
leadership.

Red (heart):
for people and organization: suggests the softer aspects of people and
teams, in particular feelings, emotions, and warm and trusting relation-
ships.

Gray (drab, fog):
for communication: suggests the endless, ongoing, non-heroic, and
tedious efforts required for project communication. (It also represents
the nebulous ambiguity resulting from continuous irrelevant and
unclear information—a problem that frequent, intensive, and rich
communication may help resolve.)

Results-Focused Leadership: Principles and Guidelines

Following are the five principles of Results-Focused Leadership, each
described by three specific guidelines (Table 0.1).

This book is designed around the five principles of Results-Focused
Leadership, with a chapter devoted to each principle. All five principles are
equally important for project success, and during project life there is no
“right” sequence for their implementation. However, from years of present-
ing these principles to both practitioners and graduate students, I have found
that the above sequence facilitates understanding and learning. Although each
of the five principles has a crucial role in project success, the two princi-
ples that most directly propel the project forward are the Yellow and the
Brown principles. Therefore, the model is termed Results-Focused Leadership. 

The five principles are presented separately as if they are independent
of each other, when in fact they are quite interdependent. Moreover, to



understand and use them correctly, all five principles must be adjusted
to the unique environment of each project. 

Results-Focused Leadership: Meta-Principles

In addition to the five basic principles are two meta-principles embed-
ded within each one, thus stressing the connections between the princi-
ples themselves and between the project and its environment. Following
are the two meta-principles that are highlighted in every chapter of this
book:

● Embrace and apply these principles as general instructions that must
be tailored to the unique context of the project (e.g., project size,
stability of objectives, speed, task complexity, organizational culture,
extent of top management support, and team members’ experience and
skills).
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Table 0.1 The five principles of Result-Focused Leadership

The green principle: Plan and control to embrace change

● The first green guideline: Define project objectives while quickly exploring the
means

● The second green guideline: Employ a learning-based planning and control
process

● The third green guideline: Use an appropriate amount of redundancy

The brown principle: Create a results-oriented focus

● The first brown guideline: Create and maintain a focus
● The second brown guideline: Think deliverables 
● The third brown guideline: Act with agility

The yellow principle: Develop a will to win

● The first yellow guideline: Develop a sense of mission
● The second yellow guideline: Challenge the status quo
● The third yellow guideline: Persevere, but know when to retreat

The red principle: Collaborate through interdependence and trust

● The first red guideline: Take recruiting very seriously
● The second red guideline: Develop trust-based teamwork
● The third red guideline: Assess team functioning and recharge its energy

The gray principle: Update and connect through intensive communication 

● The first gray guideline: Pull and push information frequently
● The second gray guideline: Employ a variety of communication mediums, with

face time as top priority 
● The third gray guideline: Adopt a moving about mode of communication



● The implementation of any one principle and its impact on project
success depends on the implementation of all the others. To compen-
sate for the inability to fully adhere to a principle, be prepared to
modify the implementation of the others as well as to adjust project
expectations.

Finally, a word on how to read this book and what to expect from
it, particularly as a novice project manager. Once you have read the first
two chapters and accepted the changes required in a few primary assump-
tions about current projects (e.g., greater uncertainty, speed, and com-
plexity), embracing each of the five principles separately should not be
too difficult. You will find that it is nothing but common sense.
However, a full understanding of the meta-principles will probably require
more effort. They will be fully embraced only gradually as you progress
through the book.65

As for more experienced project managers, some of you may approach
the principles as knowledge that must first be read and absorbed com-
pletely and only then implemented as a set of practices. Others may
quickly attempt to implement the principles and only then find the need
to fully understand the theory behind them. Yet others may alternate
their focus, from learning some of the theory to implementing part of
the practices and again returning to the theory.66 I believe that all three
approaches are valid and that it is largely a matter of personal prefer-
ence as to which particular learning style is adopted. However, when one
considers the need for unlearning as well as for learning, the alternate
approach often has the most to offer, since it is more likely to bring
about, gradually and naturally, the required shift in mind-set.67

It is my hope that both novice and experienced project managers alike
will take away many things from this book. I hope that the concepts
and practices, highlighted by the stories of project managers and sup-
ported by research findings, will help you, the reader, to focus on the
changes required in your own environment. I hope that you will inter-
nalize the principles distilled from these stories to help guide your
thoughts and actions in your own project. But, above all, I hope to
instill you with the confidence that the lessons herein do not just apply
to “other people.” You can learn them. You can apply them. You too
can become a Results-Focused Leader.
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CHAPTER 1

The Green Principle: Plan and Control
to Embrace Change

The First Green Guideline: Define Project Objectives While
Quickly Exploring the Means

Organizations create projects to meet a variety of their business, techni-
cal, organizational, or political needs. During a project’s early phases, one
of the more important tasks of the project team is to translate unde-
fined needs into clear objectives and requirements. Typically, several suc-
cessive sets of objectives are developed, with each set being more detailed
than its predecessor. The first set mainly focuses on the business and
functional objectives, while each of the more detailed sets translates the
previous set of objectives into technical requirements. 

Following is an example of the requirements formulated for a hydro-
electric dam project:

● To produce 80 megawatts of electric power at the start and 100
megawatts a year later

● To provide 15,000 cubic meters of irrigation water
● To provide an object of national pride
● To use local materials and labor
● To be completed by February 1, 20XX
● To be installed and begin operation at a cost of no greater than $240

million

The rationale for setting project objectives seems quite obvious, as
without proper objectives the team might find itself trying to do the
task right without necessarily doing the right task. The famous example
from Alice in Wonderland articulates this very succinctly: “If you don’t
know where you’re going, any road will get you there.” 



The negative implications of poorly defining requirements have been
elaborately discussed in the literature. Boar asserts that “a number of
‘sources of system error’ studies show that 60–80% of all errors origi-
nate in [requirements] definition.”1 Davis concluded that “the top five
causes for poor cost estimation all relate to the requirements process.”2

Gause and Weinberg indicate that billions of dollars are squandered
each year in building products that fail to meet requirements, primarily
because the requirements were never clearly understood from the start.
Using the results of a study by Barry Boehm on software development,
they demonstrated the impact of late detection of an error made during
the requirements phase of the project. The study shows that if the rel-
ative cost of fixing the error during the requirements phase is one unit,
then fixing it would cost 3–6 units during the design phase and 30–70
units later on during the acceptance test, whereas the cost of fixing this
same problem during operation would be as high as 40–1000 units.3

However, Gause and Weinberg claim that these numbers do not cover
the entire range of potential damage resulting from poor requirements.
First, Weinberg studied only completed projects, though an estimated
one-third of large software projects are never completed mainly due to
poor requirements definition. Second, several of the examples provided
illustrate how poor requirements led to design errors in deficient prod-
ucts that were detected only after years of service and thus resulted in
staggering damages.

It is therefore not surprising that the literature pays great attention to
the development of project objectives and offers a variety of methods for
eliciting the appropriate technical requirements. These methods include
interviews, facilitated workshops, and focus groups, as well as the obser-
vation of similar products in use.4 Gathering of raw data from the cus-
tomer is typically followed by analysis, which may include prioritizing
and establishing the relative importance of needs. At this stage, different
alternatives may be offered to the customer for evaluation. Once the
needed choices are made, the formal requirements specification documents
can be prepared. 

The prescribing literature implies that valid requirements may be
ensured by systematically and carefully eliciting and documenting the com-
plete set of requirements prior to embarking on development of the means
for accomplishing them. However, the research literature and the project
teams I studied suggest that one should not attempt to finalize the
requirement setting process before starting to develop the means. 

Project Planning as Uncertainty Reduction

The following story, told by Dr. Michelle Collins from Kennedy Space
Center, raises the question of the right timing for completing the devel-
opment of project requirements. 
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At a meeting of NASA project managers, the group was involved in an exer-
cise on requirements. As Michelle narrates,

You are given a project to develop the software for an Automatic Teller Machine
(ATM). Write four requirements . . . The group was a mix of senior and jun-
ior Project Managers (PMs). We broke into pairs to come up with the four
requirements for the ATM, and then we regrouped to discuss our findings. Several
of the pairs consisted of one senior PM and one junior PM . . . All three 
senior PMs gave requirements that were extremely brief and general; the junior
PMs offered lengthy and fairly explicit requirements.

An example of a pair of responses is provided in Table 1.1.a

Prior to discussing the intriguing question of why the veteran project
managers exhibited caution and did not rush to elaborate on the require-
ments, it is worthwhile to consider a personal story focusing on my own
research, which was later recounted in ASK Magazine.

I was invited by the Construction Industry Institute (CII), a research consor-
tium of top American companies and universities, to do research on project
planning. During my research, I interviewed 39 project managers at 11 large
U.S. corporations (e.g., AT&T, DuPont, Exxon, General Motors, IBM, and
Procter & Gamble).

I asked each manager a series of questions about planning at the early phase
of a project. Rather than confirming what I expected to hear, out of this process
came something I didn’t understand. Again and again, the managers I spoke
with told me that they searched for potential solutions, i.e., they started 
engineering designs before they finalized their project objectives. 
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Table 1.1 Requirements for an Automatic Teller Machine

Senior Project Managers Junior Project Managers

Functionality Provide money in the form of $20s with no fee 
and warn Home Office of empty condition at 
least one hour in advance of becoming empty.

Reliability With minimal annual maintenance, the 
ATM does not break down.

Security The ATM communicates with the Home 
Office continuously including a video feed.

User-friendly The ATM accepts at least 10 major credit cards 
and operates in 6 major languages with complete 
instructions provided where a withdrawal 
transaction, including printing the receipt, occurs 
in less than 60 seconds.



“Objectives first, means second,” and “Define the problem, then solve it.”
That is what I had been taught as a student, and that is what I taught to
my own students. But top-notch managers at well-respected companies were telling
me that they didn’t work that way. In almost all my interviews, I observed the
same discrepancy. The objective formation process is not an isolated activity, and
it is not completed before searching for alternatives begins. This astonished me
or, to be honest, it shocked me.

It took me a long time before I could attain full understanding of my new
observations and even longer to let go of old concepts and accept new learn-
ing. I went back through the literature and re-read pioneering works by highly
respected scholars such as James March and James Thompson. I slowly found
support for my new understanding of project planning. Unlearning required
a lot of reinforcement.b

What did I learn from the CII study? First, it helped to identify two
types of uncertainty: “end uncertainty” (what to do) and “means uncer-
tainty” (how to do it). One useful definition of uncertainty for our con-
text is “the difference between the amount of information required to
perform the task and the amount of information already possessed by
the project team.” Both types of uncertainty must be resolved as a proj-
ect moves from conception to reality. “End uncertainty” is considered to
be completely resolved when project objectives and technical requirements
are stable and well defined. “Means uncertainty” is considered to be 
completely resolved when the design and implementation plans are com-
plete and stable.5 Under the old paradigm, it was assumed that “end
uncertainty” is completely resolved before one starts addressing “means
uncertainty.”  The central foundation of that established paradigm is
“Define the problem prior to embarking on its solution.” This philoso-
phy goes far beyond project planning. It considers the major criterion
of rational decision making to be a complete separation between the set-
ting of objectives and the selection of solutions. This has been the core
principle of the problem-solving method upon which we have all been
raised and educated, from first-grade arithmetic problems to graduate
school research projects.

The second thing I learned from the CII study was that in today’s
projects “end uncertainty” is NOT completely resolved before one starts
addressing “means uncertainty,” and the development of a project, from
concept to reality, is actually a process of uncertainty reduction. However,
the CII had difficulty in accepting the notion of “uncertainty reduction”
and chose instead to present my finding as “certainty enhancement.”6

It is important to note that the CII is not unique in its reluctance
to acknowledge uncertainty. In his book Learning to Plan and Planning
to Learn, Donald Michael discusses this common attitude: “On the basis
of their observations of many situations, Don Schon and Todd La Porte
argue that acknowledging high levels of uncertainty to self and to others
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is emotionally so painful, so anxiety-producing—particularly for those
who see themselves as contributing to the rationality of their organization—
that people will repress their awareness that they ‘know they don’t know’
or they will avoid situations that confront them with uncertainty; or they
will treat such situations as if they were not uncertain.”7

Together with colleagues, I subsequently verified the CII results with
a sample of 93 project managers from across the United States. They
were asked to rate the degree of “end uncertainty” at the beginning of
construction. According to the old paradigm, one would have expected
uncertainty about “what to do” to be very low in almost every case at
the start of construction. However, the study showed that as late as the
start of construction, approximately 80 percent of capital projects suffer
from significant “end uncertainty.”8

The issue of formulating objectives and developing the means to
accomplish them has been addressed by highly recognized management
scholars from various disciplines. March, who has conducted extensive
research on decision making, concluded that “the argument that goal
development and choice are independent behaviorally seems clearly false.
It seems to me perfectly obvious that a description that assumes that
goals come first and action comes later is frequently radically wrong.
Human choice behavior is as much a process for discovering goals as for
acting on them.”9

In one of his studies on strategic planning, Henry Mintzberg analyzed
the “design school” of strategic management, whereby strategies can be
implemented only after they are first fully formulated. He concluded
that “there are times when thought does, and should, precede action
and guide it . . . Other times, however, especially during or immedi-
ately after a major unexpected shift in the environment, thought must
be so bound up with action in an interactive and continuous process
that ‘learning’ becomes a better label, and concept, for what happens
then is ‘formulation-implementation.’”10 

In the area of software development, Cusumano concluded that in custom
software projects, users often do not know what they want until they see
part of the system in front of them.11 Software development will be further
discussed in Chapter 2.

Similar conclusions have been reached in elaborate empirical studies
conducted worldwide. For example, a study of 308 decision processes in
West Germany was able to show that the goal formation process is not
completed before the beginning of the problem-solving activity. The
rationale provided by the researcher was that the insight into possible
solutions influences the decision makers’ ideas of what they really want.12

Likewise, in their study of 211 R&D projects, Baker et al. concluded
that “the extent to which the project’s business and technical goals were
well-defined and widely recognized at the time of initiation was not sig-
nificantly related to the project’s eventual success or failure. However, late
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in the life of the project the relationship was statistically significant.
Business and technical goals for successful projects became better defined
and more widely recognized over the life of the project than did the
goals for unsuccessful projects.”13

Now we are better equipped to reflect on and understand the open-
ing story regarding the level of detail in the requirements given for an
ATM machine, which presents striking differences between experienced
and junior project managers. The experienced project managers knew that
since the scenario was posed very early, at the beginning of the con-
ceptual phase of their task, it was advisable to quickly examine the means
rather than immediately attempting to formulate the requirements in great
detail.14

How one should go about quickly examining the means is the focus
of the rest of this guideline, which presents two practices employed by
successful project managers:

1. Seek Input from the Implementers
2. Learn by Prototyping

First Practice: Seek Input from the Implementers

The idea that the customers should clearly know, in total and final detail,
what they want before briefing the implementers—designers and manu-
facturers—is expecting too much. The following example demonstrates
that insight into possible solutions and the available alternatives influ-
ences customers’ ideas of what they really want, as well as what they
can afford.

In December 1995, U.S. Air Force program director Terry Little was asked
to rescue the floundering joint air-to-surface standoff missile (JASSM) pro-
gram. When he was brought in to run the project, five companies competed
for the contract. His first duty was to provide the companies with the require-
ments that should be guiding the preparation of their proposals. For the first
three months, Little held weekly update meetings with representatives from
each of the five companies.

When we sat down together, I would ask: Give me some feedback. Tell me
specifically about this requirement. Does the path we’re headed down seem right
to you? Is there a requirement—or two or three or four—which you think is
not going to be consistent with us getting a low-cost system? What I want to
know is: Are we spinning our wheels in some area that we don’t really under-
stand, and what are the implications? 

From my point of view I was trying to learn—as opposed to just trying
to squeeze information out of them . . . They could tell us that this or that
was a dumb requirement. We suggested a requirement, for example, to put
this weapon on a number of different kinds of airplanes. A couple of the
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companies said, “We’ve looked at that, and we can do that, but it’s going to
take a really long time to go through all of the engineering details. If we
could just start off putting it on one or two planes and get this thing built
and fielded, and then modify it if we need to, we would be much better
off in terms of overall cost, overall schedule, and overall performance. 
Give us a problem that we can work, and then add this additional scope
after that.”

Little’s strategy challenged his government team and industry partners to com-
pletely rethink existing paradigms of acquisition reform. As he boldly sug-
gested,

The general view in the government was that this wasn’t the way you should do
things at this stage of a program. Once you decide on your requirements, then
you call in the contractor and say, “Here is exactly what we are going to do,
we’ve got it all figured out, and now it is up to you to respond.” I didn’t think
that was the way to get the most bang for the buck. I wanted the five compa-
nies who were going to bid to be involved in the process of refining the require-
ments. Since they were the ones who had to respond to whatever innovations we
pitched, it didn’t seem to me to be in their best interest—or ours—to say, “Okay,
this is what we’re going to do, and you companies are going to learn how to
adjust.” I thought the best way to improve our chances of getting a quality prod-
uct was to allow for some give-and-take at this stage when our vision for the
missile was still in flux. 

We sometimes have a problem in DOD in that we establish a requirement
without understanding: What does it really mean to try and satisfy that require-
ment? Until you understand the implications of what you are asking for, in
terms of what it costs and how it affects schedule, it can’t possibly be a firm
requirement. The fact of the matter is that most requirements are just things
someone made up. It starts off as somebody’s opinion or view of what would
be good; but what often happens is that everybody then begins to march as if
it’s a law of nature that you’ve got to meet this requirement. However much
time it takes, and however much money it takes, it doesn’t matter because the
requirement is the requirement.” c

Seeking input from the implementer can easily take place when repre-
sentatives of downstream project phases are regularly involved in plan-
ning from the earliest possible moment.15

In my CII study, I found this to be the case in many progressive
companies. Accordingly, the owner’s project manager and his/her core
team, which is typically created in the early stages of the feasibility stud-
ies, will be joined by the leadership of the engineering design contrac-
tor at the beginning of the conceptual planning phase. Leading owner
representatives in the areas of procurement and contracts, as well as rep-
resentatives from the manufacturing plant, are also brought in around
that time. The leadership of the construction contractor and of the
important equipment vendors will join during the conceptual planning
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phase or at the beginning of the project definition phase. Often, the end
user (in addition to the customer who initiates, defines, and pays for
the project) will also take an active part in project definition and some-
times even in earlier phases. 

One particular early involvement approach that has received great atten-
tion in the construction industry is constructability. It is a process in
which construction implementation, knowledge, and experience are used
during project definition, preliminary design, and detailed design. Similar
approaches, such as procurability, operability, and maintainability, also call
for the early involvement of respective representatives in project planning.16

The Role of Constructability Changes throughout the Project Life
During detailed design engineering, the primary role of constructability is
to expedite the transfer of information from engineering to construction. In
general, early involvement of downstream representatives in upstream 
planning enables the timely accessing of essential information. This early
transfer of information helps to better prepare the downstream team for
implementation. To compete better in a relay race, the next runner starts 
warming up and actually starts running before the baton is handed off.
The same thing happens in successful projects. Early involvement ensures
that when the time comes for responsibility to be passed, there is no stop
and start because the leadership of the next phase is already fully up to
speed. 

Earlier, during preliminary design engineering, its primary role is to
trigger the development of innovative solutions, identify short cuts, trim
fat, and, in general, foster the ease and expediency with which the facil-
ity can be constructed. In novel situations, optimization based on the
refinement of an existing solution is neither the most promising nor the
most time-effective approach. Significant and timely improvements may
result from quick divergence based on identifying and addressing new
problems. This can best be achieved by a team with sufficient skill diversity
that includes representatives of downstream phases. 

Very early, during project definition, constructability serves a key role
in fulfilling the practice seek input from the implementer. Its primary role
here is to provide quick feedback that will help to identify and prevent
wrong decisions as early as possible. Many of these wrong decisions can
be identified only during the development of the requirements, but cer-
tainly not earlier. The most qualified people to identify those possible
future obstacles are downstream representatives who can preempt the
future by providing quick answers and by asking the right questions in
time.17

Involving representatives of downstream project phases in planning from
the earliest possible moment has one more important outcome: it facil-
itates the vertical integration of the project organization. This subject will
be discussed in Chapter 4. 
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Second Practice: Learn by Prototyping

Ends and means are typically developed successively, in a chain. For
example, the contractor’s work serves as the means for accomplishing the
client’s ends, while the supplier’s work serves as the means for accom-
plishing the contractor’s ends. In this means-ends chain, each transition
demands requirements to be specified and agreed upon between the two
involved parties. The following example, taken from the JASSM project,
focuses on the agreement that had to be developed between the contractor
and its suppliers. 

The JASSM project was based on competition in two phases. During the
first phase (which was discussed earlier), in which five companies competed,
two won. In the second phase (which is the focus of the current example),
following a 24-month program definition and risk reduction phase, one com-
pany was awarded the contract for the full-scale engineering and production.

When it came out to choosing which company would be awarded the contract,
we would have liked for it to have been a difficult decision. However, it was
not a difficult choice. One company was clearly the stronger of the two. The one
that lost didn’t do a bad job . . . Their suppliers complained that the prime was
unwilling to give them the money to build prototypes . . . [they explained to
the prime contractor] “Unless you give us the money to do some prototyping, we
aren’t going to be able to give you a firm price.”

Terry Little (JASSM’s program director) explains why learning via prototyping
is not so common:

You do prototyping up front and then see if something works like you think
it will. Sometimes it will, most of the time it won’t, but then you learn from
that. In many respects, that is the best way to learn. Unfortunately we don’t
do enough of that type of learning because we would like to believe that if
we get enough smart people together, we can just run through the numbers,
put them in the model, do the simulation, and it will all come out just like
it is supposed to. But in the real world, it rarely happens the way we pre-
dict with our models. Unfortunately prototyping is not cheap—in terms of
money or the time required to do it. It is messy and sometimes you are embar-
rassed with the results, but eventually you reach your goal. In the long run,
it saves you money.

And Little comes back to the selection of the contractor for JASSM: 

The company who won was not afraid to learn from its mistakes, and proto-
typing was an essential part of their strategy.d

The next example, from NASA, presents an innovative and efficient way
for developing prototypes and demonstrates how prototyping can increase
the active participation of the users in project definition. 
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It was time to buy the next-generation data storage system for the Mission
Control Center at Johnson Space Center. The traditional way of soliciting
proposals from contractors yielded a very high price tag of $3 million. Steve
Gonzales, who led this effort, had a better idea:

I realized that we had to learn first-hand to be better buyers, so I came up
with the idea of inviting storage area network vendors to come on site and
show us their capabilities and products. I hoped that by “test driving” the latest,
greatest technology, our civil servants would be smarter buyers when it came time
to choose a system . . . We cleared out two rooms, reached agreements with sev-
eral companies, and then, one-by-one, put their storage systems through the paces
that would enable them to be installed at Mission Control—in essence, testing
out a series of prototypes of the systems we hoped to acquire . . . Our prototype
project allowed us to better understand our requirements before investing in a
system. One of the things we learned about was clustering capabilities that would
enable us to better support the Space Station’s 24-hour operation . . . While our
people were brought up to speed on the latest technologies available, the companies
got a heads-up on our requirements.

Eventually, one of the vendors did get the work.

Using the prototype concept, NASA got a better system for less money than had
been thought possible ($750,000). And in the process, we became smarter customers
and smarter buyers of new technology.e

At times, the best way to gauge the customer’s needs is to build a
working model of the crucial elements of the ultimate product. This is
true even in more traditional industries, like construction, where customers
have greater familiarity and more experience with the final product. This
approach was adopted to define the requirements for the interior design
of the corporate headquarters building of Procter & Gamble (P&G) in
downtown Cincinnati. The large number of new offices meant that the
design team needed to be certain about their decisions. If they made
one mistake in the workstation design, for example, they could potentially
repeat it 3,000 or more times. 

The team decided that their best bet was to create a mock-up of the building’s
interior and to use it as a tool for learning. Therefore, they rented the entire
sixth floor of a building which had the same column-bay spacing as was planned
for the new building and which was within walking distance of the existing
corporate headquarters.

With the understanding that their customers wanted an open-space office
system, the team began constructing different furniture systems and decorating
them with a variety of carpets, paints, lighting schemes, and window treatments.
They even had people “occupy” the various office mock-ups in order to collect
early feedback on the different settings. As the models were built, the design
team developed cost and schedule implications for each design option. 
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Finally, the customers were invited for several cycles of reviews and mock-up
changes resulting from their feedback. Eventually, when the customers fully under-
stood the final product and its cost and schedule implications, and were satis-
fied with it, the final decisions regarding interior design requirements were made.f

The underlying reasons for prototyping some of the uncertain elements
of a project are as follows:

● Prototyping increases the active participation of the user in project
definition. It recognizes the user’s preeminence in setting project
requirements.

● Many users are not familiar with the technical terminology. Graphic
and narrative documentation techniques are insufficient for communi-
cating all of the users’ requirements. Prototyping permits everybody
to generate specifications in a familiar medium.

● Often the users being called upon to provide specifications for project
definition are not professionals in that area, nor do they find specify-
ing interesting or exciting. They often require assistance in defining their
own needs. A working prototype provides physical anchors to enhance the
appreciation of their needs. It also provides early feedback on the impli-
cations of their decisions. 

● Prototyping helps to clarify difficult-to-describe items or intangibles,
such as aesthetics, appearance, ambiance, etc.

● To be able to understand and critique some elements of the ultimate
product, they must actually be experienced hands-on by the user, not
just read or discussed.

● The real-world problems of ultimate acceptability can be tested and
verified quickly by prototyping prior to the extensive commitment of
resources.

To summarize, the two primary benefits of prototyping are as follows:

● Creating a real, one-to-one model of a project’s critical elements and
involving the user in the fine-tuning allows the user to learn directly
and quickly what he/she really needs.

● While this process consumes time and resources, it ensures valid and
reliable feedback from the user. In the final analysis, it brings about
the early completion of stable requirements, which require few
changes.18

Deliberate Planning and Deliberate Learning
The preceding analysis of the stories and the research literature demon-
strates that effective definition of project objectives requires both delib-
erate planning and deliberate learning. Typical deliberate planning may
include part or all of a chain of activities comprising information search
and analysis, development of alternatives, analysis and evaluation of the
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alternatives, and choice making. Under the deliberate planning perspec-
tive, it is assumed that project requirements are thoroughly thought
through before being implemented; in other words, learning stops before
acting starts. However, the deliberate learning perspective of setting proj-
ect objectives claims that learning requires acting and relies on an ongoing
interaction between thinking and acting.

In the first practice, seek input from the implementers, learning takes
place when the “thinkers and actors” interact early on while thinking has
not as yet been completed. This allows the thinkers to seek direct input
from the actors. In the second practice, learn by prototyping, learning
is the direct result of the interaction of thinking and acting. The learn-
ing is termed “deliberate” because it is pursued intentionally and sys-
tematically in a “planned” manner. The project team is aware of its missing
knowledge and information and pursues learning by employing con-
structability and prototyping as a routine practice. 

Deliberate planning and deliberate learning are required throughout the
project life, as will be demonstrated in the next guideline (Employ a
Learning-Based Planning and Control Process).19

Before concluding the first guideline, three central questions should be
raised. The first question is about balance. What should be the right
mix of planning and learning? In other words, when should the team
engage in more planning and when in more learning? There is no “one
best answer” that will fit all projects. Rather, the application of planning
and learning must be tailored to the unique context of each project.
Project contextual factors, such as uncertainty, complexity, speed, and
organizational culture, determine the right mix. The impact of project
context on its management is crucial to the application of all five project
principles, and it will be discussed throughout this book.20

The second question concerns speed. According to the current guide-
line, we should quickly explore the means to reduce end uncertainty. But
what is the exact meaning of “quickly”? How fast should we attempt
to reduce uncertainty? How fast should we freeze the requirements and
stop engaging in both deliberate planning (e.g., stop developing rigorous
specifications) and deliberate learning (e.g., stop prototyping)? The
response to this question, however, is highly interrelated with the third
question.

The third question is about change. In the current guideline, we
focused on the innate difficulty of defining project objectives and tech-
nical requirements due to our inability “to discover our goals without
first starting to act on them,” or “deciding what we want before we see
part of the system in front of us.” Yet, in our dynamic environment,
business needs may change significantly and rapidly. What is the impact
of change in business needs on project objectives and their technical
requirements? The impact of this additional source of uncertainty on proj-
ect development will be discussed in the next guideline.
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As already indicated, the second and third questions are highly inter-
related and thus the second should be rephrased as follows: how fast
should we try to reduce end uncertainty emanating from both changes
in business needs and the innate difficulties in defining objectives? How
long can we allow the changes in project requirements to continue
before they destroy our chances of producing a meaningful and rela-
tively stable project plan? For example, a turbulent environment cou-
pled with a compressed timetable (not a rare situation nowadays) may
often necessitate a significant overlap of project phases, pushing design
engineering to begin before project definition is frozen. If this happens,
the real question is at what point would we start experiencing the very
same problems we discussed at the opening of this guideline, that is,
the negative implications of poor requirements. This question will be
addressed in Chapter 2.

The Second Green Guideline: Employ a Learning-Based 
Planning and Control Process

Planning is a decision-making process whereby interdependent decisions
are integrated into a system of decisions. As Ackoff, one of the early
pioneers of corporate planning, concluded, “The principal complexity
in planning derives from the interrelatedness of the decisions rather
than from the decisions themselves.”21

Integrating decisions requires systematic effort, but what makes effec-
tive project planning particularly challenging is that it entails an antici-
patory decision-making process relating to what actions to perform at
some point in the future and how to perform them. In today’s dynamic
environment, anticipation becomes more difficult, leaving project teams to
wrestle with such questions as the plan’s time horizon and its appropriate
level of detail.22

Project planning fulfills multiple purposes, including setting project
objectives, providing a basis for contractual commitments between the
various parties, facilitating coordination and communication, and pro-
viding a yardstick for monitoring project execution. Above all, its rai-
son d’etre is to provide the guidelines for project execution.23 One of
the classic roles of project planning is to facilitate project control: “If
planning establishes the targets and the course to reach them, control
is the process that ensures the course of action is maintained and desired
targets are reached. Control involves measuring and evaluating perform-
ance, and the taking of corrective action when performance diverges
from plans.”24

In most of the classic books on project management “planning and
control” was portrayed as the backbone for delivering successful projects.
However, major changes, primarily outside the project world, have
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brought about a change in both the centrality of planning and control
and the methods of carrying it out. While planning and control is still
critical to project success, it is only one of several crucial factors. The
changes in its centrality and its interaction with the other factors are
addressed throughout this book, and the changes in planning and control
practices are the focus of this guideline.25

Underestimating the Impact of the Project’s Dynamic Environment

Various tools and procedures are used for project planning and control.
The most notable among them is the critical path method (CPM), as
illustrated in the following story.26

U.S. Navy Lieutenant Commander Jim Wink was assigned a project with
an extremely tight time schedule. To meet the deadline, he allowed the con-
tractor to start work immediately rather than first having him submit a
CPM schedule for approval, as required by navy policy.

The project team, composed of the contractor, the engineering and con-
struction staff, and the customer, began almost from the beginning to resolve
problems as they arose. Important systems were redesigned to meet new
building code requirements, and critical building elements were reengineered
and constructed. Upon final project acceptance, the team proudly counted
the over 200 action items that were resolved on time.  However, one of
the most critical issues—the CPM schedule—was never submitted. This is
how Wink describes how he managed the project:

By all accounts, the project was a major success: timely completion and qual-
ity workmanship within budget. This success, without a network project
schedule, went against the grain of traditional project management. The 
contractor made several attempts to put together a CPM. Each one, how-
ever, was made obsolete before submission by the fast pace of construction
in the field. Given that astute schedule management is critical to success,
how was this project able to be completed on time in the absence of 
a CPM? 

Long after the project was completed, I reflected on this situation. I remem-
bered how adamantly we had demanded a CPM from the contractor. I also
recalled how well the contractor and the rest of the team coordinated and
scheduled major project events without the CPM. Not a week went by with-
out my asking the contractor for a CPM, followed by a promise to deliver
one ASAP. Fortunately for everyone involved, we moved on to solving those
other issues and didn’t let the lack of a CPM become a major point of 
contention. 

The more I reflect on it, it seems to me that with so many open issues and
uncertainties arising from the nature and pace of the project, it was impossible
to submit a comprehensive, detailed and useful plan. Only through the system-
atic, collaborative efforts of the team to identify areas of uncertainty, and then
to solve them immediately, was the project a success.
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Wink adds that the contractor did manage to submit several CPM sched-
ules that were not complete, and they proved valuable to the team even if
they lacked all the data. According to Wink, the partial schedules, together
with the weekly planning and review meetings, contributed to the success
of the project.g 

So what is the lesson of this story? The answer has to do with both
the limitations of the tool itself and the constraints imposed by the
dynamic conditions of the environment.

In the introduction to this book, we presented various sources that
addressed the effectiveness of the pioneering project scheduling tool,
PERT—a tool that was developed at approximately the same time that
the CPM was developed and is in many ways similar to it. For exam-
ple, Davies and Hobday concluded that “PERT . . . was a deeply flawed
management tool.”27 We presented considerable evidence that the method
was deliberately oversold, with the aim of keeping congressional and other
external critics at arm’s length. Intensive public relation efforts were able
to create a myth of management effectiveness and as a result the “[U.S.]
Department of Defense required that PERT be used for weapons system
development contracts—actually coercing the dissemination of an inno-
vation.”28 We also discussed the logic that drives organizations and 
practitioners to be locked into procedures that are not validated by expe-
rience while reassuring themselves that “after all, it [PERT] must be useful
because many organizations use it!”29

Most practitioners, and probably many project management experts and
researchers, are unaware of the severe shortcomings of this earlier project
scheduling tool. However, they will all probably raise the natural question,
why should it be relevant to Wink’s case? Aren’t today’s scheduling tools
more effective than the original PERT tool? As we will show later in this
guideline, today’s scheduling tools are obviously more sophisticated, but
since the paradigm underlying their creation has not changed significantly,
they are not necessarily more effective.30

The Three Major Factors
To better understand this “old paradigm,” we must first understand the
environment surrounding today’s projects. Today’s project environment,
whose impact is still largely ignored or underestimated by the “old 
paradigm” of project management, is influenced by three major factors:
project uncertainty, project speed, and the manager’s scarcity of 
attention. 

The first factor—uncertainty In the First Green Guideline (Define Project
Objectives While Quickly Exploring the Means), we presented research evi-
dence demonstrating that very often project objectives (what to do) are
not fully defined, even late in project life. We also presented a variety of
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sources explaining that this phenomenon, which we termed “end uncertainty,”
is an innate problem, since “insight into possible solutions influences the
decision-makers’ ideas of what they really want.” As such, “human choice
is as much a process for discovering objectives as for acting on them.”

However, in our “permanent white water” era, the difficulty of defin-
ing project objectives is due to additional factors, all stemming from the
dynamic environment of the project. Therefore, very often “end uncer-
tainty” is not fully resolved by the practices presented in the First Green
Guideline. In his book Learning as a Way of Being: Strategies for Survival
in a World of Permanent White Water, Peter Vaill argues that permanent
white water conditions—a metaphor he uses to describe today’s “socio-
technical systems”—are full of surprises and tend to produce novel prob-
lems that were not anticipated or imagined by those concerned with the
system. Thus, due to market and/or technological uncertainty, very often
project ends (what to do) and project means (how to do) are unstable,
and both may remain unstable throughout the duration of the project.31

It is widely recognized that, to a great extent, this situation is the
result of the significant transformation that industry and business have
undergone in recent decades. In his analysis of the reasons for this trans-
formation in the American market, Ian Mitroff asserts that in the past
raw materials were relatively cheap and easily obtainable, the domestic
market was strong and foreign markets were given scant attention, inter-
continental bulk transportation was slow, the effects of business events
in faraway places had only slight impact, and finally, production time
and product life were stretched out, allowing a leisurely inception and
planning pace. However, today, communication is instantaneous as com-
puters have taken over, intercontinental transport takes a few hours by
air as compared with the weeks or months of surface shipping, market
restrictions have been reduced or eliminated, and any number of events
occurring anywhere in the world can now instantly influence each of the
other factors. In short, the world has become a village.32 This may very
well explain the adage, “The trouble with our time is that the future is
not what it used to be.” 

Yet, the impact of these wide-ranging global changes on the theory of
project management has been largely underestimated. In a comprehensive
review of the history of the development of project management, pub-
lished in 1994, Morris concluded, “Modern project management . . .
emerged . . . in a period that was more inflexible and less complex and
where events changed less rapidly than today.”33 He also argued that “it
is [the theory of project management] in many respects still stuck in a
1960s time warp.”34

The second factor—speed Since the mid-1980s, speed has become essential
to business—to such an extent that many authorities argue that speed is
the single most significant basis for competitive advantage in the years
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ahead. There are several reasons why speed has become a competitive
requirement:

● Dramatic increase in global competition.
● Accelerated pace of technological development.
● Market share and profit margins are both increased by being first in

the market.35

Hewlett-Packard has conducted studies demonstrating that while an
engineering cost overrun of 50 percent impacts overall profitability by
just 4 percent, a time delay of six months in project completion can
result in a 32 percent loss in after-tax profit.36 Davidow and Malone
discussed the speed with which Japanese auto manufacturers develop
new cars and compared it with that of their American and European
counterparts: “Typically, from design to first delivery, a car takes forty-
six months and 1.7 million engineering hours in Japan versus sixty
months and 3 million engineering hours in the United States and
Europe. The Japanese have used this time advantage to design cars that
more closely track the ever-changing desires of customers . . . by focus-
ing upon time in their race to dominated markets, the Japanese car
manufacturers have managed to be industry leaders and specialty 
suppliers at the same time.”37

While speed fever was originally confined to the industrial sector,
today—with better and faster communications and with customers
becoming more sophisticated—speed is demanded everywhere. In manu-
facturing and services alike, business, technical, and social projects are
expected to be implemented at an ever-increasing pace. Customers want
the product or service that is right for them, and they want it NOW!

Already in 2002, Charles Handy described the mounting speed fever:
“A year in a day is exactly how it feels sometimes.” And he explains,
“All of the world’s trade in 1949 happens in a single day today, all of
the foreign exchange dealings in 1979 happen now in a single day, as
do all the telephone calls made around the world in 1984.”38 This fac-
tor of speed is a direct obstacle to the fulfillment of “classic project
planning,” simply because a great deal of time is required for infor-
mation gathering and for the systematic development and evaluation of
alternatives.39

The third factor—scarcity of attention Insufficient time for planning is not
a new phenomenon. One of the oldest observations about organizational
decision making and planning is that managers’ time and attention are
scarce resources.40 Planning is not only time consuming, but it also—and
more importantly—requires quality time. This means that to facilitate the
deliberation and pondering process, time must be free of any external stress.
Moreover, since it is difficult to interrelate the incremental decisions that are
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made at different times, planning must be carried out within the protective
wall of large blocks of uninterrupted time.

We have more than enough evidence, however, to indicate that man-
agers do not have the kind of free time necessary for proper plan-
ning. Research shows that managers’ activities are typified by brevity,
variety, and fragmentation. Half of the activities of American execu-
tives were found to last less than nine minutes, and only 10 percent
exceeded one hour. In a similar study made in Britain, it was found
that middle and top managers were able to work without interruption
for half an hour or more only once every two days.41 Empirical stud-
ies portray the typical manager’s life as leaving little time for reflection
and analysis amid the pressure of short-term, interrupted, and somewhat
chaotic activity. 

The attention issue is at the center of a book by Davenport and Beck,
who present a variety of examples demonstrating the growth of available
information: “The Sunday New York Times contains more factual infor-
mation in one edition than in all the written material available to a
reader in the fifteenth century . . . Until the beginning of the twenti-
eth century, most people still had enough wherewithal to learn an enor-
mous percentage of the information available to them. In 1900, a well
educated person could still grasp the existing knowledge in almost every
field of science and art . . . Then the size of humanity’s information
base zoomed sharply upward.”42 They argue that the most obvious law
of supply and demand in the attention economy is that “as the amount
of information increases, the demand for attention increases. As Herbert
Simon, a Nobel prize-winning economist, put it, ‘what information con-
sumes is rather obvious: it consumes the attention of its recipients. Hence
a wealth of information creates a poverty of attention.’”43 Not surpris-
ingly, recent advances in information technology have not ameliorated the
problem and in fact have done more to increase the information overload
than to reduce it.44

The manager’s shortage of time will be more severe under conditions
of high uncertainty, since more information must be processed during exe-
cution.45 The speed factor will naturally impose even more constraints on
the project manager’s available time. Thus, the three factors—uncertainty,
speed, and scarcity of attention—are very much interrelated: the greater
the uncertainty, the greater the degree of scarcity of attention; moreover,
the greater the speed, the greater the uncertainty and the degree of
scarcity of attention.

We are not yet ready to answer the question of why Wink’s contractor
was not able to produce and use the CPM tool. We may argue, however,
that planning and control in today’s dynamic environment requires much
more than tools. Practice-based evidence shows that when one does not
overlook or underestimate uncertainty, speed, and scarcity of attention, one
must develop a new planning and control outlook. Generally, we tend to
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think that planning is solely aimed at developing stability. However, this
new planning outlook, which places ongoing learning at its core, is aimed
at developing both stability and the capability of responding quickly to
change. Indeed, it embraces change.46 This new planning and control
outlook consists of the following two practices:

First Practice: Conduct Learning-Based Reviews 
Second Practice: Employ an Evolving and Feedback-Based Planning Process

First Practice: Conduct Learning-Based Reviews

Project reviews are seen primarily as a means of control by the client
and upper management. Brian Muirhead from NASA, who led the
design, development, and launch of the flight system for the Pathfinder
mission to Mars, describes the atmosphere prevailing during the review
process: “The routine is daunting. The members of the board sit at a
horseshoe-shaped table, the chairman in the middle. A team member
stands up in front of them and launches into his presentation. It usu-
ally isn’t very long before one of the review board members interrupts
the presenter with a question—rather like an attorney presenting oral
arguments before the Supreme Court. The skeptical expressions, the
intense looks, the scowls and smiles, are giveaways. And just as at the
Supreme Court, the questions are generally polite, occasionally harsh, but
all with a clear aim of probing for the truth.”47

Since project reviews are perceived as primarily serving the needs of
upper management, there is insufficient attention paid to the overall
needs of the project team, and in particular, to the negative implications
of the preparations required for the review. Muirhead discusses the time
leading up to a project review during the Pathfinder mission: “Formal
project reviews come with a clear, but unavoidable, downside. Done well,
the preparations can take an enormous amount of time for the team.
Preparations for a formal board review can take too many of us—me
and the project’s top managers plus a number of key managers and engi-
neers at the next level down—off the line for as much as six weeks.
Necessary to the overall process, but a significant distraction; and even worse,
a significant loss in momentum.”48

Dissatisfaction with the perceived role and the actual practice of proj-
ect reviews at NASA was shared by two other project managers, who
took steps to radically change the situation. 

Marty Davis’s project was once again up for review. Marty believed that
project reviews should be for the benefit of the one being reviewed and not
for the reviewer, and this time he was prepared to find better ways to
approach the review process. First, he pushed for the creation of a review
team made up of some internal technical staff as well as some external spe-
cialists. It was his view that the review process should provide feedback from
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independent and supportive experts and should encourage joint problem solv-
ing rather than just reporting. Second, he requested that the same people
participate in the various review milestones throughout the project life cycle
in order to provide consistency and eliminate the need to revisit issues unless
absolutely critical.

What I wanted was something more like how External Reviews are con-
ducted, where you give a half to a full day of presentation and then the
review team identifies where they want to meet one-on-one. You’re being
reviewed to a greater depth in selective areas. Something in the presenta-
tion that piques their interest is identified as something to review in more 
detail.

Marty was assigned an internal cochair and recommended an external cochair.
He told both cochairs that they could have seven members each and that
neither of them could duplicate the same technical specialties.

Some of our management at Goddard thought I was too involved in specifying
what the composition of the review team should be. Indeed, I did specify 
the composition, but getting good people was the whole point as far as I was
concerned.

Finally, Marty decided to go ahead and immediately incorporate his proposed
approach into the review process. His next review lasted for two days, with
one day of presentation and one day of one-on-one sessions, followed by a
caucus with the review team. The independent experts identified areas of
potential concern. The issues were discussed, and many of them were closed
after being worked out in real time through one-on-one meetings with the
specialized staff of the project and with the technical specialists on the review
team side. The issues that remained open were assigned a request for action
(RFA). Eventually, Marty was left with just five RFAs.

Many people regard reviews as something onerous, a crack review team can help
you identify problems in your project, and that may make the difference between
mission failure and mission success.h,49

In the following example, Susan Motil, a project manager from NASA,
reports her own experience while employing Davis’s model: 

The Concept Review had not gone well, and my entire team was in the 
dumps . . . I told my supervisor that I would like to have some control
over how the next review was done . . . A couple of weeks later, my super-
visor came to me and said, “Read this article and let me know what you
think.” It was a story in ASK Magazine about reviews by Marty Davis, a
project manager at Goddard Space Flight Center. I got hold of Marty in
his office and told him what had happened with our review . . . He
affirmed my own feeling that the project manager has to be involved in
the selection of the review board. This doesn’t mean that the panel is going
to be less independent or that you’re trying to hide a problem. It means
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that you’re looking for particular expertise . . . Following Marty’s lead, I
asked for input before assembling the new review board . . . I wanted a
panel with handpicked expertise and management approval, and that’s what
I got . . . I tailored my review similarly in that I had two sets of reviews,
one for each subsystem, and then one for the system. It was amazing how
well it worked . . . They would come in and sit around a table and have
a dialogue with the engineers. The engineers could show the reviewers hard-
ware, show them test data, and the reviewers could ask anything they
wanted . . . Having the right reviewers on the panel is important, but I
can’t emphasize enough the importance of one-on-one communication . . .
With every comment that the review panel made, they gave us valuable
suggestions.

Finally, Motil compared the direct outcomes of the two review processes,
the first unsuccessful Concept Review and the second review based on
Davis’s model. She found that following the second review, the team spent
significantly less time and effort dealing with the RFAs. Estimating the cost
of the two reviews, she found that the second review cost the project about
$200,000 as compared with the $700,000 price tag for the first review.i

Changing mind-set and viewing reviews as a vital learning opportunity
is not easy. While it is often the case that the reviewing organization
refuses to abandon the “review as control” perspective, the reviewed organ-
ization may be equally resistant to changing its approach to reviews, either
because of overconfidence or skepticism. In the following two examples,
winning or losing a project was largely determined by whether the con-
tractors were willing to be open and learn from project reviews. 

The first example is shared by Ray Morgan, vice president of
AeroVironment, and Jenny Baer-Riedhart, NASA’s program manager of
environmental research aircraft and sensor technology (ERAST). 

In 1994, NASA initiated the ERAST program. ERAST was to be focused
on converting high-altitude, long-endurance unmanned aerial vehicles (UAVs)
into research platforms. Because of the extraordinary difficulty in controlling
the risks involved, UAV industry development lagged far behind the inter-
est in and knowledge of how to improve the technology. 

To mitigate the risks and attempt to stimulate the industry, NASA
adopted a radically different approach and formed a joint sponsored research
program with four of the main players in the industry. ERAST required
only nominal cost sharing by the companies. In exchange, NASA offered
not only the rights to commercialize, but also ownership of all the hard-
ware developed.

Following is Ray Morgan’s account of AeroVironment’s reviews, as one
of the four companies participating in ERAST: 

Because ERAST was a different way of doing business, we had to tailor almost
everything about the program, and that included how we did reviews. In a 
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typical NASA contract, you wouldn’t rely on the contractor saying, “We’re good
to go,” while NASA nods its head and says okay—but that’s what we did. The
companies could take NASA’s advice, or they could ignore it altogether. The other
alliance members had less experience than we did in developing UAVs, and they
probably didn’t have as much appreciation for processes and learning from the
past . . . For the ERAST reviews, NASA would bring in people with experi-
ence in a particular area of aircraft development and testing, even though they
often had no prior background with UAVs specifically . . . Even though they
were not familiar with these particular types of light-wing structures, these were
still experts in physics and engineering, and the atmosphere we were operating
in was the same. Many times they provided the most value by simply asking
questions.j

Jenny Baer-Riedhart, NASA’s program manager of ERAST, describes the
huge negative implications for one of the companies that did not take
advantage of the reviews:

The companies who were not as open about accepting NASA’s advice faired
worse in this alliance. One of these companies we will call X. On paper, X
was a superb company. Man for man, employee for employee, every one of them
was a genius in his own right. Still, despite their superior IQs, they crashed
their UAV—twice, actually . . . Had X been open to what NASA’s experts
pointed out during the reviews, they might well have kept from crashing . . .
They chose not to discuss their problems, share information, or see reviews as
something that they might learn from.k

The following example, taken from the JASSM project of the 
U.S. Air Force, focuses on the selection of the contractor. Terry Little,
JASSM’s program director, explains how two major underlying 
factors clearly distinguished between the two finalists. One factor, 
using prototyping, was already addressed in the First Green Guideline.
Little’s story below illustrates the second factor of using learning-based
reviews: 

The one that lost didn’t do a bad job. They had good engineers, they used disci-
plined processes, but when they got feedback from the government, instead of lis-
tening to us and looking at what they were doing, they argued—“But you just
don’t understand.” It was as though they had their plan and nothing was going
to cause them to deviate from that. The other company listened to our feedback,
and after their reviews would go back and decide. What is it that we need to
change? Where is it that we need to put more emphasis? Where is it that we need
to get rid of people? Where is it that we need to spend more money? Every time
they got feedback, they saw it as an opportunity to adapt. There was no doubt;
by the time we got to the last review, everybody knew who was going to win.l 

The learning-based reviews are also highly regarded in industries that
engage in more traditional projects, such as the design and construction
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of manufacturing facilities. One approach that naturally facilitates a learn-
ing rather than a control focus of the review is establishing review pan-
els composed of peers, rather than senior managers or experts, who are
expected to report to senior managers following the review. In praise of
the peer review practice employed at P&G (see Exhibit 1.1), Scott Cameron
asserts, “The most successful method we have found to improve project
performance is to conduct anywhere between one and five peer reviews
throughout the life of a project.” 

Exhibit 1.1 Peer review practice

Purpose of the Peer Review
To gain as much valuable input in the shortest amount of time to
improve the chances for a successful project and avoid disasters and
known (by others) problems.

Whom to Invite
Just peers, no hierarchy. The most successful peer reviews I have
attended consisted of diverse groups of people: technical engineer-
ing, project managers, construction managers, purchasing managers,
finance managers, research and development personnel, and con-
tractors. Ten to twenty people are enough—any more than that
becomes unmanageable, as each person will bring his/her own
agenda.

What Protocol to Use
Peer review protocol is relatively simple. It requires the project team
and the project manager to concisely communicate their technical
and execution strategies. The floor is then opened to all the invited
guests (peers) for comments, critique, and clarifying questions. Pre-
work can be sent out to the peers to review prior to the meeting.
Peers are required to be open, honest, and engage in the commu-
nication or not bother to attend the review.

How Long Should It Be
A maximum of six to eight hours, including lunch and breaks. The
project manager usually runs the meeting and has to insure that
all the “peers” are contributing ideas. There are a lot of topics to
cover, but the project manager must go over them quickly to avoid
one or more individuals grandstanding.
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How to Summarize the Discussion
Take copious notes and display them on the wall during the meet-
ing. In the last peer review I attended, there must have been 30–40
pages of flip-chart paper capturing all the ideas/comments on a
$50MM project. These were then typed and distributed to all the
participants with a note to them and their boss thanking them 
for their contributions and for helping improve the success of the
project.

What to Expect of a Peer Review
Out of the 30–40 pages of notes on flip-chart paper, there were
only five to ten “nuggets” that the project team went on to use
and helped them to improve the technical, cost, and schedule
aspects of the project. Implementing these nuggets more than made
up for the cost of the peer review. As we have conducted more
peer reviews, we’ve noted that the invited peers are beginning to
take one or two “nuggets” they had not considered back to their
projects and programs.m

Second Practice: Employ an Evolving and Feedback-Based 
Planning Process

As previously mentioned, managers’ activities are typified by brevity, vari-
ety, and fragmentation, making it difficult to find the quality time needed
for proper planning (i.e., integrating many interdependent decisions). This
problem has led to the development of a new role, the staff specialist
(i.e., a planner), who has more time for planning and can also develop
better expertise in mastering the planning tools that are constantly improv-
ing and becoming more sophisticated. Yet, it is not always clear how
much of the planning responsibility should be delegated to the planner. 

As early as 1970, this issue was addressed by Ackoff: “If a unit of
this type [departmental planning unit] is given complete responsibility for
preparing a plan . . . then in most cases planning has been given the
kiss of death . . . The value of planning for managers lies more in their
participation in the process than in their consumption of its product.”50

However, given the chronic lack of time faced by today’s project man-
ager, it might be advisable to revisit Ackoff ’s recommendation. Therefore,
the focus of the following two stories, the first told by Don Margolies,
a project manager from NASA, and the second told by Scott Cameron,
a project manager from P&G, is on how the project manager and the
staff specialist can share the planning responsibility in the modern
dynamic environment. Margolies states, 

44 ● Breaking the Code of Project Management



I went to visit my contractor, and met with the scheduler and project manager.
We went into their war room, and there were schedules all over the wall. They
were wonderful, as detailed as can be, and so I had to ask, “Who developed
the schedule?” The scheduler said, “I did.” And so I asked another question,
“Did the people doing the work have input?” He said, “No.” 

The next day I notified the contractor that I wanted the project manager
and his scheduler removed from the project, and I told the contractor to start
building schedules that were representative of the work that really needed to be
done. Here were these wonderful schedules, detailing every single thing you ever
wanted to know about the project—and they were totally false. They had no
basis in reality whatsoever. 

As a project manager, there are certain things you can dictate: the end date,
maybe certain review period dates, but in terms of everything else that you have
to do, you’ve got to ask the people who are doing the job . . . When you’re
starting a project from scratch, you build a schedule that’s appropriate by work-
ing with your team. You talk to the people doing the work. You find out what
they have to do and how long it’s going to take. Now, even if you do it that
way, your schedules can be fallible, but at least you’ll have something that every-
body has bought into because they helped to develop it.n

Cameron tells us, 

A lot of times when I talk to people about doing schedules, they ask me
what scheduling program I use. To be quite honest, I use a pencil and paper
most of the time to sketch out the critical path as I see it, which in an
electronic age probably says I’m an old fogy. The schedule is just a tool to
align the project team to what they have to do by when in order to be suc-
cessful. How you prepare or draw the schedule is more a philosophical debate
because there are many good software programs. The key is getting your proj-
ect team members to be honest as to how long their work is going to take and
how much time the schedule will allow them to accomplish their tasks . . .
When you ask people how long something is going to take, their response
always results in the initial schedules being two to three times longer than
the time you have. That’s why I believe if it’s a six-week or two-year sched-
ule, every day matters and aligning the team to this fact early in the life
of a project will help insure its success. When you start off on a two-year
project, you tend to feel like nothing is restricting the schedule at that point,
but those initial days are days which are hard to recover or very expensive
to recover later in the project’s life.o

These two stories reaffirm Ackoff ’s recommendation that project man-
agers must be involved in the planning process. Even in the face of a
severe time shortage, planning cannot be solved just by employing full-time
specialists. While the specialists may play a major role in facilitating the
planning, they themselves cannot do the planning. Project planning activ-
ities should be performed by the project team, composed of the man-
agers and the various professionals who will ultimately be responsible for
implementing the plans.51
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These two stories together underscore two complimentary aspects of
project scheduling:

1. Developing a useful schedule is probably less dependent on the spe-
cific tools and techniques used and more dependent on honest input
from the people who will actually be doing the work. 

2. Adhering to the schedule is more likely when the people who need to
execute the project have been involved in preparation of the schedule.

Plan for Three Time Horizons
Now we turn our attention to the impact of uncertainty on the timing
of planning. Since we are always less certain of the future than of the
present, we find that uncertainty increases (and usually at an accelerated
rate) as the time span between planning and implementation expands.52

In addition, certain information regarding future activities is available only
after other preparatory activities are completed. Therefore, uncertainty has
a crucial impact on the accuracy and timing of planning. Operationally,
planning accuracy may be defined as the degree to which the planned
action corresponds to the action eventually executed. The greater the
uncertainty at planning time, the less the planning accuracy or the degree
to which the plans will be realized.

The relationship between uncertainty and accuracy for cost estimating
is well established, as it is widely accepted that the level of estimating
accuracy is a function of when the estimate was made. Usually, estimates
prepared during the early stages of the project can be expected to vary
by 40 percent or more from actual costs, whereas estimates that are
updated immediately before implementation should be capable of zero-
ing in to within 5–15 percent of actual costs. It is important to note
that this relationship between uncertainty and planning accuracy is
equally valid in all other areas of planning as well.53

At the same time, it is also well accepted that early planning, rela-
tive to implementation, is desirable. Early planning allows more time
for planning and gives the team greater influence over project resources
and constraints, thereby enhancing the quality of the plan and the
chances that it will actually be implemented.54 Given these conflicting
considerations, the dilemma regarding planning timing is obvious: should
one plan well ahead of implementation and benefit from wielding greater
influence or should planning be postponed until implementation is closer
at hand in order to secure greater planning accuracy?

The answer is both. Planning should be done both early and late, but
the planning horizon and degree of detail should differ. If we define the
time span between planning and implementation as a planning horizon,
we find that the degree of detail in the plans varies inversely with the
planning horizon. Thus, short-term plans (e.g., two-week Action Plans)
are very detailed, both in the number of activities pertaining to each
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task and in the completeness of the specifications describing each activ-
ity. Medium-term plans (e.g., 60/90-day Look-Ahead Plans) are less
detailed in comparison, and long-term plans (Master Plans), which cover
the duration of the entire project, are quite general, presenting only
aggregate activities.55

Steven Pender presents an approach along this line termed the “rolling
wave”: “The ‘rolling wave’ approach to projects is increasing in accept-
ance and practice. This approach recognizes that firm commitment can-
not sensibly be made on incomplete knowledge. Initially, firm (binding)
commitments are only made on the first phase of the project, and budg-
etary (non-binding) commitments made on subsequent phases. As the
project rolls through to the end of one phase, a firm commitment is
made on the next phase.”56

In the following section, each of these three types of plans—Action
or short-term plan, Look-Ahead or medium-term plan, and Master or
long-term plan—will be described. 

Action plan An Action Plan, which involves firm commitments, is char-
acterized by a short time horizon and a very high level of detail.57 Action
Plans focus on limited areas within the project that are usually the respon-
sibility of low-level supervisors. Delegating action planning to those who
are closer to the detailed work results in plans that are more responsive.
Delegation also builds ownership and commitment to the plan and dis-
tributes the planning effort more evenly among management levels, thus
helping to alleviate the scarcity of attention problem.

Look-ahead plan A Look-Ahead Plan, which involves tentative commit-
ments, is characterized by a medium time horizon and a moderate degree
of detail. The time horizon covered by the plan varies with management
level, typically ranging from two to three weeks for a field supervisor and
from two to six months for the project manager. Its purpose is to assure
the effectiveness of subsequent Action Plans by allowing enough lead time
to influence the future. 

By preparing a plan with a two-to-six month time horizon, the project
manager creates a probable plan that, in typically uncertain conditions, pro-
vides the right balance between planning accuracy and ability to influence
the future. That is, with this lead time it is neither too early to establish
a relatively accurate plan nor too late to influence the future with suffi-
cient impact. Thus, by preparing and studying the implications of such a
plan early on, the project manager is able to ensure the effectiveness of
subsequent Action Plans.58 Another crucial role of look-ahead planning is
that of learning, which will be discussed later in this practice.59

Master plan A Master Plan is characterized by a long time horizon and
contains limited details at a highly summarized level. The time horizon of
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this plan stretches into the future, up to the end of the project or to the
end of its major phase. 

Even though the Master Plan is based on senior management guide-
lines and customer constraints, which are translated into objectives and
milestones, it is not really a plan of documented decisions. It is prima-
rily a forecast of estimated project performance at specified future mile-
stones, which renders it distinctively different from the other two types
of plans. That is, the Master Plan is primarily a forecast of future results,
whereas the Action Plan, and to some extent the Look-Ahead Plan, are
commitments for action that specify the work process and the allocation
of resources.60 Preparing and presenting the Master Plan require more
formal and sophisticated procedures than those required for the Action
Plan and the Look-Ahead Plan. 

Unfortunately, the illusion that better “control” is available at a greater
detail level often leads clients to require overly detailed and comprehen-
sive Master Plans. Contractors must comply and are forced to go through
the ritual of applying sophisticated tools to produce cumbersome plans
in the form of scheduling networks. Marketed as symbols of managerial
professionalism and the key to project success, these unmanageable and
cluttered networks are in fact more likely to obscure the overview of the
project.61

Control by Learning
We may now proceed and expand the partial answer we provided ear-
lier regarding the navy project managed by Wink. As we said above,
“Today’s scheduling tools are obviously more sophisticated [than the orig-
inal PERT tool], but since the paradigm underlying their creation has
not changed significantly, they are not necessarily more effective.” Though
undoubtedly many improvements have been introduced to the original
PERT and CPM tools, most modern scheduling tools usually fail to
acknowledge or cater to the impact of the current dynamic environment.
Their failure to accommodate change is probably one of the major rea-
sons for the repeated failure of Wink’s contractor to submit a complete
updated and detailed schedule. 

The network model for project scheduling is promoted, to a great
extent, on the premise that it can accommodate changes in a responsive
manner. That is, once a plan is created, its updating should be relatively
quick and simple. The use of such a model is predicated on the assump-
tion that most changes to the plan will be focused on the duration of
project activities. However, in most projects, and particularly in those
that suffer from high uncertainty, the network logic itself is constantly
undergoing significant and unpredictable changes. Namely, the sequence
of and the relationships between activities must be modified frequently,
and often the scope of the activities is considerably expanded or reduced
and new activities are added. Given these parameters, updating is neither
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simple nor quick. Rather, in most real-life situations, major revisions
occur so often that they more closely simulate plan development than
routine updating. This is unfortunately true even when the team is
employing the “rolling wave” practice and ties the degree of planning
detail to the planning horizon. This practice usually supports a stable
Action Plan, but beyond the short horizon, the rest of the project still
has to cope with frequent major revisions.62

If such frequent major revisions to the plan indeed more closely sim-
ulate plan development than routine updating, then what is the role of
project control? Can one still say that the primary role of project con-
trol is measuring project performance and then, if necessary, taking cor-
rective action to adjust performance to the plan? The following metaphor
may help us realize the need for a re-examination of this classic definition
of project control. 

An admiral in the U.S. Navy stood on the bridge of his flagship.
Suddenly a little blip appeared on the radar screen. He turned to the
ensign and said, 

“Tell that ship to change course 15 degrees.”
The radio responded, “You change your course 15 degrees.” 
The admiral bellowed in anger, “Tell that ship that we are the U.S. Navy

and to change its course 15 degrees, immediately.”
“You change your course 15 degrees,” the radio repeated.
The admiral himself then got on the radio, “I am an admiral in the U.S.

Navy. I order you to change your course 15 degrees.”
“You may be an admiral in the U.S. Navy,” came the response. “But I am

a lighthouse.”63

Classic concepts of control were developed for stable environments,
involving permanent organizations and repetitive activities, in which it
was expected that planning would be fairly accurate and implementation
would largely adhere to the plan. Accordingly, the primary role of con-
trol was to identify deviations from the plan and adjust execution to
conform to the plan (and only rarely to adjust the plan to project objec-
tives). Today, the typical project has to cope with frequent changes and
missing information and thus must contend with many unexpected “light-
houses.” Therefore, when a deviation from the plan is detected, the reper-
toire of responses cannot be limited to “adhering to plan,” but should
also include “adjusting plans while adhering to original objectives” and
sometimes even “adjusting objectives and plans to circumstances.” 

So what, then, is the role of project control in temporary organiza-
tions (projects) that are operating in a dynamic environment with activ-
ities of short duration and little repetition? Under conditions of high
speed, high uncertainty/frequent changes, and scarcity of attention, 
the role of control is primarily to provide quick feedback for further
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planning. As project uncertainty increases, control functions less as a
“governor” of execution for ensuring that implementation conforms to
plan and instead assumes more of a data collection function for con-
tinuous planning. Its emphasis, therefore, should be on looking ahead
with anticipation rather than looking back for justification. That is, in
uncertain conditions the main question should not be “why didn’t 
your performance yesterday conform to the original plan?” Rather, it
should be “what kind of feedback can help you learn faster and 
perform better tomorrow?”64

This kind of project control is primarily accomplished as part of the
look-ahead planning process through its learning role. We explained ear-
lier that by preparing and studying the implications of the Look-Ahead
Plan, the project manager is able to influence the future and ensure the
effectiveness of subsequent Action Plans. However, to influence the future
in uncertain situations, the look-ahead planning process should not only
focus on studying the future implications of a tentative Look-Ahead Plan,
but also on learning from the performance of recently completed Action
Plans. Collecting fast feedback on the actual performance of recent Action
Plans enables the team to verify and update uncertain or incomplete 
information. This systematic, yet largely informal, process of learning 
from experience ensures that subsequent Look-Ahead Plans will be more
effective. 

Evidence that ongoing learning is crucial for successful performance has
been presented by researchers from a variety of fields. Neely and Al
Najjar, who focus on permanent organizations, not projects, conclude that
“the true role of performance measurement is to provide a means of
management learning, rather than simply a means of management con-
trol.”65 In their paper “Learning Is the Critical Success Factor in
Developing Truly New Products,” Lynn and his colleagues conclude that
“in a learning-driven strategy, the emphasis is not on the first step . . .
but on subsequent, better-informed steps . . . The key . . . is the degree
to which teams are able to learn from prior steps—frequently in unpre-
dictable ways—and act on this information.”66 Pich, Loch, and Meyer,
who focus on uncertain projects, argue that “learning comes from sig-
nals . . . that are incompatible with project team’s predictions . . . As
project teams monitor their projects, they must recognize that observed
signals are incompatible with their model of the world and be willing
to change their representation of the world”67 Puddicombe, who studied
construction projects, concludes that “the ability to manage change on
an ongoing basis, rather than the ability to plan, appears to be the key
to project management success . . . Project management is less about
control and more about acknowledging limitations. Once limitations are
recognized, project management becomes a process of ongoing learning.”68

In a fast-moving and changing project, timing is the key to the effec-
tiveness of control as a data collection function for continuous planning.
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Therefore, formal reports can quickly become “old news” and completely
useless.69 As a result, the format employed for a Look-Ahead Plan can
be vastly simplified. Mature companies have found that the most effec-
tive and clear communication tool for providing guidelines to busy man-
agers is the bar-chart format.70 Moreover, in highly uncertain situations,
medium-term items are often addressed in planning meetings. The deci-
sions made at those meetings are usually recorded as semiformal meeting
protocols rather than as formal plans.71

The classic Experiential Learning model proposed by David Kolb can
help us to better understand the ongoing learning that takes place dur-
ing these project planning and control meetings.72 According to Kolb,
“[Experiential] learning is the process whereby knowledge is created
through the transformation of experience. Knowledge results from the
combination of grasping experience and transforming it.”73

Accordingly, the project manager and the project team are engaged in
a continuous cycle of four activities: experiencing (during the imple-
mentation of the recent cycles of Action Plans), reflecting (on the imple-
mentation of the most recent cycles of Action Plans), thinking (planning
the next Look-Ahead Plan), and acting (implementing the coming cycles
of Action Plans). The first and fourth activities are “doing” activities (as
part of implementing the Action Plans), while the middle two activities
are “planning/thinking” activities (as part of the look-ahead planning
process). Thus, Action Plans and Look-Ahead Plans are inextricably inter-
twined, forming the learning-based, evolving project planning process.74

This tight connection between planning and doing also underscores the
point made earlier that staff specialists cannot do the planning by them-
selves and that effective project planning requires high involvement of
the project team. 

As mentioned above, the Master Plan is distinctively different from
the other two types of plans, primarily functioning as an overall fore-
cast of future results rather than as specific commitments to action.
Therefore, while the ongoing “control” of the evolving plan does not
attempt to adjust execution to the plan, control assumes its classic
role when it comes to the Master Plan. That is, periodically (e.g.,
monthly), on the basis of recent performance, a new overall forecast
(i.e., a new Master Plan) is prepared and compared with the previ-
ous one. If, for example, a cost overrun is detected, then the proj-
ect team will attempt to change the execution plan, cut the scope 
of the work, or secure additional funding. The staff specialist has a
central role in monitoring overall project performance, comparing
performance with the plan, analyzing the results, and preparing the
updated plan.75

In both practices of the current guideline, control is achieved prima-
rily via learning. While “control as learning” is very effective when oper-
ating under uncertain conditions, it is, of course, not the only means
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for controlling project outcomes. The term “control” has many connota-
tions in organizational life. Simons, for example, asserts that “control in
organizations is achieved in many ways, ranging from direct surveillance
to feedback systems to social and cultural controls.”76 Indeed, each and
every one of the 14 other guidelines covered in this book contributes
directly to controlling the project, thereby ensuring project success.77 Both
practices of the current guideline can be fully successful only in a cul-
ture that is conducive to learning from errors. Such a culture requires a
high level of trust. This point will be discussed in the Second Red
Guideline: Develop Trust-Based Teamwork. 

Control by Scanning the Project Environment
Successful project leaders do not limit their attention to events occur-
ring within the boundaries of their project. They know that in a
dynamic environment, projects will succeed only through constant mon-
itoring of changes in the external environment, both inside and outside
the parent company. The information about external changes plays the
same role as the information about deviations between execution results
and plans. Thus, the external changes will also be fed back to serve as
input for further planning. If those external changes are not detected
quickly enough, then adjusting the plan will be costly. Therefore, proj-
ect leaders must continuously scan the project’s external environment as
well as maintain constant communication with all the project’s stake-
holders. 

Cameron, from P&G, asks us “to think of the project manager’s job
in terms of an hourglass. In this analogy, the top of the hourglass is
the PM’s hierarchy, the bottom the project team, and the connecting
tube the PM.” He continues and argues that one of the things the proj-
ect manager must keep in mind if he wants to “improve his hierarchi-
cal IQ” is the following: “Hierarchy has information about future events
that can impact the PM’s project. The PM must gain the hierarchy’s
trust and confidence to obtain this information as soon as possible.”p

This role of the project manager is the focus of the First Gray Guideline:
Pull and Push Information Frequently.78

Scanning the environment is often accomplished with the aid of a for-
mal procedure—critical assumptions review (CAR) (see Exhibit 1.2
below). Project objectives and plans are always based on various plan-
ning assumptions, such as the following: 

● We will receive capital in quantities and on schedule, as laid out in
March.

● We can finish the technical feasibility study of the auxiliary equip-
ment by the end of October.

● We will have sufficient skilled construction labor throughout next 
summer. 

52 ● Breaking the Code of Project Management



In an era of uncertainty, many of these planning assumptions are not
stable. When such an assumption becomes invalid, it often requires an
adjustment to the plan or even to the objectives. Successful project teams
are aware of the instability of planning assumptions and thus employ
this systematic, yet very simple, procedure on large projects. Using the
CAR, they can articulate the assumptions and are able to identify changes
in the assumptions early on in the process, when coping with the impact
of the changes is still quick and easy.79

Exhibit 1.2 Critical Assumptions Review (CAR) procedure

1. The project team generates the initial list of critical assumptions at the
beginning of the project. The list should be updated when major changes
occur, but at least at the beginning of every major project phase.

2. The initial list of assumptions is then reduced to include only those that
are most critical. A critical assumption is both important to the success
of the project (i.e., project objectives and major decisions are strongly
dependent on the validity of each critical assumption) and judged by the
team to suffer from a considerable degree of uncertainty (i.e., most prone
to fluctuate). The judgment of criticality—degree of dependence and
uncertainty—is purely subjective.

3. The team then assigns ownership to each assumption and to the person
responsible for its monitoring.

4. The team reviews the list periodically, verifying the validity of the assump-
tions, revising or deleting them when necessary, and deciding whether
adjustments to project execution, plans, or objectives are required.

The benefit of using the CAR goes beyond just detecting a change in
a specific assumption and making a timely response. Periodic review of
the critical assumptions serves as a constant reminder to project partici-
pants that their decisions are based on shaky assumptions and not on
solid facts. Research has proven that people often underestimate or even
ignore uncertainty.80 This underestimation occurs before the project begins,
but even more so during project execution. People working under a tight
timetable tend to develop “tunnel vision.” They focus inwardly on mak-
ing progress, while ignoring changes in the external project environment
and their impact on the project. In addition, experienced project man-
agers who are not satisfied with merely scanning the external environment
can attempt to influence the environment by challenging “given” con-
straints. This practice is discussed in the Second Yellow Guideline
(Challenge the Status Quo).81

Periodic review of the critical assumptions also invariably draws every-
one’s attention to current uncertainties. Thus, the CAR is helpful in
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developing awareness of uncertainty not only within the project team,
but also at the upper management level. An uncertainty previously neg-
lected (whether intentionally or unintentionally) can thus be brought up
for review with management in an atmosphere of receptiveness and
responsiveness. 

The following story, by Hugh Woodward from P&G, illustrates how
using the CAR was instrumental in getting management’s attention and
cooperation to clarify the uncertainty surrounding the objectives of a
small, but extremely unclear, project. 

Following a seven-year drought, the city demanded that the company plant reduce
water consumption by 20% . . . Because of the significant number of questions
about how they were going to achieve this goal, management funded only the
scope considered low-risk—approximately 70% of the requested amount.

When the project team met to kick off the design work, it was obvious that
the objectives were fuzzy and suffered from a high level of uncertainty. For
example, the base from which the water reduction was calculated was unclear.
In addition, a second production line was to be started up during the proj-
ect period, adding an unknown water demand. Moreover, the company’s com-
mitments to the city were not clear. Hugh understood that action was required
to get management to understand the problems and clarify the objectives.

While formulating project objectives and precisely restating the water-reduction
commitments in millions of gallons per day, we developed a set of critical assump-
tions on which the objectives and the execution strategy were based. Some of
them were: “The water consumption of the new production line is outside the
scope of the current reduction objectives”; “City water quality remains constant”;
and “It is possible to achieve reduction objectives without negative impact on
product reliability . . . While earlier it had been difficult to get management’s
attention for this small and unclear environmental-type project, we could now
present many “what-if ” questions and receive management’s attention and
answers. Suddenly, everything was discussable. For example, we could clearly
define the conditions that would enable us to receive the remaining 30% of the
requested funding. Most important, we could also confirm our assumption that
the new production line was not part of the current project.

Hugh also points out that in addition to helping clarify the project’s objec-
tives and constraints, using the CAR facilitated a greater degree of openness
when discussing uncertainty issues with management.q,82

Anticipate . . . Anticipate . . . Anticipate . . . but Things Still Go
Wrong

Early identification of critical planning assumptions and systematic review of
their validity allow the project team to anticipate many surprises before they
occur, leaving sufficient time to attenuate and often eliminate their impact
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on the project. However, as we will see, both Allan Frandsen and Christian
Zazzali believe that no planning procedure can completely remove the ele-
ment of surprise. Thus, anticipating does not necessarily mean predicting and
forestalling, but rather being on the lookout, knowing that the most you
can do is to be highly responsive when the next surprise hits you.

Allan Frandsen, from the California Institute of Technology, describes
the essence of his project management philosophy as follows: 

In running a project, I have always tried to anticipate problems. To lead a proj-
ect effectively, one has to establish and maintain the flexibility to take appropri-
ate action when needed. If I had to write down the ABCs of project manage-
ment, “A” would signify anticipation. But it is not just a planning activity that
needs to take place at the beginning. It is also an ongoing thought process that
reviews plans over various time intervals. A manager needs to work all the time
to avoid losing control of events and operating only in the reactive mode . . .
Of course, a good project manager already knows, at least in general terms,
what is supposed to happen next—but all too often it doesn’t. So what are the
alternatives? Are there sensible work-arounds? What can I do now to lay the
groundwork or facilitate matters should something go wrong? These and other
questions make up the ongoing process of anticipation. And because it is an
ongoing process, the “A” in the ABCs of project management could just as well
stand for “anticipate . . . anticipate . . . anticipate.”

[Frandsen went on to explain that B stands for building a good team and
C for communicating upwards, downwards, and sideways.]r

Frandsen first explains his problem, which is that he cannot totally rely
on the planning and control system to alert him about all upcoming prob-
lems. (“Of course, a good project manager already knows, at least in gen-
eral terms, what is supposed to happen next—but all too often it doesn’t.”)83

Frandsen then shares his solution: he must anticipate constantly and
develop a readiness to respond (“anticipate . . . anticipate . . . anticipate”). 

The need for responsiveness is at the center of the Third Brown
Guideline (Act with Agility).84 Following is how Christian Zazzali, who
serves as a project manager of commercial construction projects for HITT
Corporate Interiors, describes the effectiveness of project planning and
the need for responsiveness (his story will be discussed in the Third
Brown Guideline): 

I build a project a hundred times in my head before we start work on it. I
put formal plans into writing, but I also try to work through every scenario I
can think of in advance to have everything lined up like dominoes, with all
the details in place. But things still go wrong.s

This premise of “expecting the unexpected” is discussed by three
prominent scholars of decision making and uncertainty, Kahneman,
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Slovic, and Tversky: “Uncertainty is a fact with which all forms of
life must be prepared to contend . . . uncertainty about the signifi-
cance of signs or stimuli and about the possible consequences of
actions . . . action must be taken before uncertainty is resolved, and
a proper balance must be achieved between a high level of specific
readiness for the events that are most likely to occur and a general
ability to respond appropriately when the unexpected happens.”85

As mentioned above, Vaill argues that today’s permanent white water
conditions are full of surprises and tend to produce novel problems. 
Thus, employing planning and control practices that are designed to
embrace change is crucial for project success in dynamic conditions.
However, these practices alone are clearly insufficient for coping with
change. The next guideline—the Third Green Guideline (Use an
Appropriate Amount of Redundancy)—presents another approach for
minimizing the impact of change and instability. 

The Third Green Guideline: Use an Appropriate 
Amount of Redundancy

If we were to examine a project in which most tasks started with a fairly
low level of uncertainty, we would find that in time, the relatively few
uncertain tasks would begin to proliferate, introducing uncertainty into
all the components of the project. This insidious growth is caused by
the strong connections that typically exist between the various project
tasks, creating a condition similar to the “one rotten apple” syndrome. 

When the project starts with a higher level of uncertainty—a common
case in our era of permanent white water—the interconnectedness of
project tasks may quickly destabilize project plans even if the Second
Green Guideline (Employ a Learning-Based Planning and Control
Process) is adopted. Successful project teams are acutely aware of this
phenomenon and constantly attempt to maintain plan stability by decou-
pling project tasks or by containing uncertainty to limited areas of their
project. Thus, right from the beginning of the project, they pay partic-
ular attention to the organization and to the grouping of tasks within
the project and the connections between them. At times, however, the
best way to maintain the stability of the plan is by adding a duplicate
system as a backup. 

Decoupling project tasks, containing uncertainty, or adding a backup
system is never without cost. These activities require the acquisition and
use of redundant resources. According to the dictionary, redundancy is
the provision of a duplicate system or equipment as a backup. The cur-
rent guideline argues that redundancy, which is usually regarded as a “lia-
bility,” can provide an extraordinary measure of “reliability” to projects
with high uncertainty.86 The notion of deliberately and systematically using
limited redundant resources is totally incompatible with the concept of
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efficiency that has been advocated for almost a century by the scientific
management school. Yet, in our era of uncertainty and speed, the most
effective way to proceed is not necessarily the most efficient way. In this
guideline, we will show how successful teams are able to form a stable
and adaptable project plan that would absorb future changes through a
careful slackening of resources. 

The Third Green Guideline consists of the following two practices:

First Practice: Loosen Connections between Uncertain Tasks.
Second Practice: Use Backup Systems.

First Practice: Loosen Connections between Uncertain Tasks

The Second Green Guideline demonstrates how successful project teams
reduce uncertainty by acquiring more complete and stable information
and by postponing decisions. The practice presented here further suggests
that when it is no longer possible to postpone decisions, these teams can
absorb uncertainty by carefully adding slack resources. Ray Longino, a
project manager from P&G, illustrates a typical case in which the uncer-
tainty from one portion of a project was absorbed and isolated to allow
planning for the rest of the project to proceed without delay.

Ray’s team was given the task of building a new plant in a foreign coun-
try in the shortest possible time. They planned to accomplish their task by
working simultaneously in two parallel paths: starting engineering and acquir-
ing a site. While the selection of the engineering contractor was completed
on time, site identification got bogged down. Despite government assurances
that a site would be available on time, final agreements were never reached
and the location was moved several times. Every change in location meant
a change in engineering design as well, forcing the team back to square one
with no resolution in sight. As a result, the lump-sum contractor who had
been hired for construction execution was reluctant to start without a firm
location. Eventually, Ray and his team decided to develop a plan that allowed
design to proceed independently of site identification.

We then drew up a site layout which could be rotated to suit ingress and
egress locations. For example, the new plant had to have a place of worship
for the workers, facing a specific direction. We solved this problem by design-
ing an octagonal building. The consequences . . . were extremely favorable. We
gained a full six months on the start-up date, which would have been impos-
sible had we waited for final site identification.t

This example shows how absorbing the uncertainty of one component
of the project enabled the project team to prepare a robust project plan
and maintain rapid progress. However, there is no free lunch (in this case,
an octagonal building is more expensive). That is, the team must build
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in redundancy to absorb uncertainty. In today’s fast-paced projects, it may
be necessary to absorb uncertainty several times throughout project life
and not only for one highly uncertain task. The following story told by
John Wysocki, a project manager from P&G, is a typical example. 

Conflicts between contractors were common during the design phase of the
project. For example, piling and foundation design were often stalled by
uncertainties and pending decisions related to design of the equipment for
the large hot-air systems.

As project manager, I tackled this problem by establishing a planning process
which brought the concerned parties together in order to agree on an arrange-
ment and a set of design assumptions well before the equipment uncertainty
could actually be resolved. At these meetings, we reached agreement about such
issues as maximum loads or location “envelopes,” which were the general,
agreed-upon areas within the construction site for the location of a particular
piece of equipment. Such understandings eliminated the contractors’ major
uncertainties and eliminated delays. As a result, the foundation design and
construction work could proceed while studies to determine the best equipment
continued. We employed the same process to decouple the interdependence
between several critical and uncertain tasks. This way we were able to main-
tain an accelerated schedule, while the additional costs of redundant resources
had little effect on the overall cost.u

The two preceding stories demonstrate how redundant resources were
employed to contain a specific source of uncertainty within the proj-
ect. By dealing with specific uncertain tasks, the successful project teams
were able to create a stable project plan. It is important to point out
the distinct difference between these absorption measures and the com-
mon practice of adding a contingency allowance to the project cost 
estimate. Contingency allowance, which is a provision for unforeseen
elements of cost, is usually added as one global amount to the total
project budget.87 One of the primary reasons for providing this
allowance is to ensure that the project team will not have to return
to the financing organization for additional funding. Thus, from the
financing organization’s point of view, providing a contingency allowance
is an effective approach to absorbing the uncertainty of individual proj-
ects and to establishing a stable annual budget for the organization as
a whole.88 However, it does very little to absorb uncertainty within the
project itself.89

These two stories demonstrated how to ensure that uncertainty con-
centrated in a few tasks would not spill over and destabilize the entire
plan. The following story, presenting the use of time buffers, shows how
successful teams maintain plan stability in situations where many tasks are
clouded by uncertainty. Prior to presenting the story, we will elaborate on
the rationale for loosening the connection between uncertain tasks.
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Two extreme ways to structure a project are by a complete network
or by a hierarchy (see Exhibit 1.3 below). In the complete network, each
task is connected to every other task. In the hierarchical structure, each
of the tasks, except one—the node task “f ”—is connected to only one
other task. Assume that task “a” suffers from considerable environmental
uncertainty. In the complete network, all connections between task “a”
and the other tasks, and most probably other connections within the
network as well, will have to be reexamined and possibly changed. Similar
environmental uncertainty within the hierarchical structure, on the other
hand, will require only one change—between task “a” and node task “f.” 

It is thus clear that the hierarchical structure is simpler, less sensitive
to uncertainty, and maintains its stability with greater facility. Yet, most
projects cannot be structured into a hierarchy, forming instead complex
structures that are composed of networks of tasks or clusters of networks.
What factors, then, influence the stability of a plan composed of a
network of tasks, many of which suffer from uncertainty? Research in
ecology, cybernetics, and military systems has established that as a struc-
ture’s complexity grows, its stability weakens.90 It was found in partic-
ular that for a constant level of uncertainty, the structure of a given
number of tasks will be more stable when there are fewer connections
between them and when their connections are loosened. Conversely, a
structure with many tight connections and a high level of uncertainty
is quickly destabilized.

The two previous stories demonstrated how to ensure that uncertainty
concentrated in a few tasks will not spill over and destabilize the entire
plan. The following story shows how successful teams maintain plan sta-
bility in situations where many tasks are clouded by uncertainty. This
example, involving a project manager who was asked to remodel the bas-
ketball arena at a university, illustrates how time buffers between uncertain
tasks can help to maintain plan stability by loosening tight connections
between the tasks. 
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The project manager was told that there was only a small window of 
opportunity— the last three weeks of summer vacation—to complete the job
and that this timeline was non-negotiable. The project manager presented
the initial plan to the school’s administrators for approval. The plan had the
last day free for any emergency that might arise (see Exhibit 1.4). The
administrators, based on their experience with previous remodeling jobs,
asked for a revised plan with two days at the end for emergencies. What
he gave them instead was a plan with no free days at the end.

Why? After meeting with potential contractors, he found that it was impossible
to accurately estimate the time needed for some of the remodeling tasks until
the work had actually started. If one contractor exceeded the estimated time, for
example, that would delay the start of the next contractor’s work. The contrac-
tor who followed the first would not sit idle; instead he would move to another
job, further delaying his start time and rendering the entire schedule useless . . .
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The schedule had to absorb changes as work progressed without collapsing. He
did this by inserting time buffers—a half- or full-day between tasks—to follow
tasks that were on or close to the critical path and had a high probability of
time overrun. These would allow him to absorb schedule changes without stress-
ing the overall timeline. A bar chart depicting the project schedule would look
like a checkerboard, with black squares representing planned tasks and white
squares representing the time buffers (see Exhibit 1.5).

The result was excellent. While he did use some of the time buffers, he
never had to change the scheduled start time of any of the contractors.v

This example shows that in a world of uncertainty, it is unwise to
schedule individual project tasks as fail safe. Rather, by incorporating time
buffers, each task can be scheduled as safe to fail, meaning that even if
it is late (fails), the entire plan is still on time (safe).91 These time buffers
enhance the resilience of the entire plan by building in a greater degree
of flexibility, making it both stable and adaptable.92 In other words, the
whole is more reliable than its parts.

Time buffers are a widely accepted means for loosening tight connec-
tions.93 Galbraith, a leading authority on the management of uncertainty,
argued in 1972, “A good schedule is not one that loads the shop at
100 per cent ‘efficiency’ . . . A good schedule recognizes interactions
among individual tasks by allowing access time for each task . . . An
‘optimal’ schedule is thus not a perfectly ‘efficient’ one, since it takes
into account not only the cost of direct resources but also the resources
used for coordination.”94

Today’s working environment is considerably more uncertain and
dynamic than in 1972, and time buffers are required now more than
ever. Indeed, there is much evidence that time buffers are very common
throughout project life. In their research on Microsoft, Cusumano and
Selby report that “in application products, buffer time typically consti-
tutes 20 to 30 percent of the schedule . . . Since systems products have
relatively longer schedules and less divisible feature sets, these projects
tend to need more buffer time.”95

Loosening connections between uncertain tasks is a typical measure
often employed by successful teams. Their efforts to maintain plan sta-
bility always start with a continuous and focused monitoring of the uncer-
tain tasks. This is easily explained by referring back to Exhibit 1.3. Think
of the complete network presented as a schedule network for a project
that starts at “c” and ends at “f.” Now assume that the critical path,
which determines the shortest total length of the project, goes through
tasks “c,” “d,” “e,” and “f.” In such a case, the accepted prescription in
the literature calls for a close monitoring of tasks that are on the criti-
cal path (i.e., tasks “c” through “f”). Successful teams, however, will first
focus on “a,” which suffers from high uncertainty. They know that unless
they are able either to reduce the uncertainty that affects task “a” or to
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isolate task “a,” the entire plan will soon fall apart, rendering the current
critical path and its monitoring absolutely meaningless. 

A Rand Corporation study of 52 extremely large projects found that
the projects suffered from an average cost growth of 88 percent.96 The
study further concluded that it was not merely the size of the megapro-
jects that made them especially problematic. Rather, cost growth was
found to be the result of various uncertainty factors, such as regulatory
disputes and project innovations. Other studies of many different indus-
tries showed the same consistent pattern of large project overruns result-
ing from various uncertainty factors.97 A Harvard Business Review article
claimed, “Big projects fail at an astonishing rate . . . by some estimates,
in fact, well over half the time.”98 Another study of megaprojects found
that “cost overruns of 50 per cent to 100 per cent in real terms are
common, and overruns above 100 per cent are not uncommon.”99

To maintain the stability of the project plan, successful teams typically
divide a large project into several relatively independent and autonomous
subprojects, grouping the tasks by discipline, by major system or component,
or by geographical area.100 In large construction projects, it is common to
divide the project into geographical areas, as illustrated in the following story
told by Robert Volkman from P&G.

With a construction cost exceeding $240 million and a workforce peaking
at 2,000, the project called for a different project management approach
because it was many times larger than the company’s usual projects.

Our strategy was to divide the project into geographical areas, giving us multi-
ple smaller projects within the larger one. This strategy created distinct manu-
facturing, packing, warehousing, etc., “projects,” each of which was now similar
in size to the large projects we were accustomed to managing. Each area was
assigned its own small and independent project team consisting of a superin-
tendent, site engineer, cost engineer, buyer, etc. The construction project manager
held the centralized responsibilities for the entire project. This meant there was
some overlap and duplication in the different areas, which appeared to result in
large staff overhead. Critics of this project strategy would say the project could
have been better run if the overhead responsibilities had been centralized . . .
The results of the project were outstanding. It was completed for $10 million
less than estimated, and schedule and quality targets were exceeded.w

There are several compelling reasons for dividing a large project into
several subprojects.

● To cope with a large number of uncertain tasks. Mathematical models
of systems composed of connected elements that suffer from uncertainty
show that when the number of elements exceeds a certain critical value,
the system demonstrates a sharp transition from stable to unstable
behavior. The models further indicate that the system’s stability is 
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significantly enhanced when it is divided into several smaller independ-
ent subsystems. Stability is also considerably improved when either the
number of the connections is reduced or their strength is loosened.101

● To cope with a large system of information flow in uncertain situations.
Empirical studies on the relationship between uncertainty and infor-
mation processing needs found that the greater the uncertainty, the
greater the number of changes and exceptions flowing within the
organization through formal and informal channels. This, in turn,
increases the amount of information that must be processed among
decision makers during task execution. Studies have also found that
for uncertain tasks, the larger the number of elements relevant to
decision making, the greater their dissimilarity, and the tighter their
connections, the more information there is to be processed. Thus,
large projects composed of many tasks that are highly uncertain,
highly dissimilar, and tightly connected create an information over-
load. The result is delayed decision making and poor responsiveness.
Dividing a large project into small, autonomous subprojects is an
effective organizing tool to reduce the impact of heavy information
flow.102

● To cope with a large system of people, regardless of uncertainty. The book
Small is Beautiful: A Study of Economics as if People Mattered makes
a very convincing case for achieving smallness within a large organi-
zation. The logic is that large organizations should be composed of
many semiautonomous units, termed “quasi firms,” with each of them
having enough freedom to provide the greatest possible opportunities
for creativity and entrepreneurship. This configuration will enable the
organizations to deal with the simultaneous requirements for order and
freedom—requirements that are even more pronounced in uncertain
situations.103

● To cope with the execution of a large system in extreme situations. To
achieve a “lightning-paced” project schedule, it may be worthwhile to
break down a project and execute all its subprojects in parallel. On
the other hand, reducing the risk of a very uncertain and large proj-
ect may be best accomplished by subdividing it into smaller ones and
executing them serially. In general, where different criteria may be
employed for different subprojects, smaller subprojects permit flexibil-
ity in pace and method of execution. For example, subprojects can be
selectively advanced according to their execution readiness or their ability
to meet specific economic criteria.

Dividing a large project into small ones, however, also has the follow-
ing primary negative implications:

● It requires the use of redundant resources. As described in Volkman’s story,
additional overhead is necessary to manage each of the individual 
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subprojects. Rather than sharing one piece of equipment as a com-
mon resource that serves the entire project, each subproject would
require its own equipment. Moreover, due to the frequent changes
throughout the life of the project, it is more difficult to efficiently
utilize fixed resources in small segments.

● It requires the use of additional resources for defining internal boundaries
and managing interfaces. To appreciably enhance the stability of the 
project plan, it is necessary to reduce the interdependence between
the subprojects by defining the boundaries between them as clearly as
possible (see Exhibit 1.3). If each of the subprojects is represented by
a single balloon, then the entire project can be represented by a per-
son holding the strings of several balloons. However, because no proj-
ect can achieve the complete isolation of its components, the balloons
are not totally independent of each other.104 Thus, there will always
be a need to manage the interfaces between the subprojects, such as
by reallocating scarce shared resources in accordance with changing
conditions. 

● It requires the use of additional resources for overall coordination and
integration. To considerably reduce the flow of information up the
hierarchy and to enable the project manager of the entire project to
process the information, the decision-making autonomy of the sub-
projects must be extended as much as possible. Nevertheless, the proj-
ect manager still must coordinate and integrate those people who have
been empowered to manage the subprojects with extended autonomy.
Otherwise, the project manager runs the risk that the decisions of the
subunits, which are naturally dictated by local perspective, will not
support the overall mission. The project manager is the only person
with a global view who can integrate all the empowered subprojects
to cooperate in the pursuit of the objectives of the entire project.

It is difficult to generalize about the ideal number of subunits gener-
ated from a large project, though the typical number is very often three
to five.105 Theoretically, it depends on a complex trade-off between the
benefits of smaller subunits and the costs of the additional overhead, man-
agement of interfaces, and project integration. In practice, however, the
number of available options from which the practitioner must choose is
often quite limited. First, the internal boundaries in most projects are 
“naturally” defined by disciplines, systems, or geographical areas. Second,
organizational constraints, such as the availability and experience of mana-
gerial and technical resources, often affect the number and size of subunits.

Second Practice: Use Backup Systems

To underscore that redundancy should be considered as a legitimate prac-
tice in the project manager’s toolbox, Marty Davis, a project manager
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from NASA, shares a few examples of “things we did wrong and should
have known better.”

Every project has its stories. The ones we usually want to tell are the outright
success stories—but the ones we also need to hear are the “things we did wrong
and should have known better.” The Compton Gamma-Ray Observatory (CGRO)
was the heaviest astrophysical payload ever flown at the time of its launch 
in April 1991. Here are some key stories about backup scenarios from that 
project:

The Energetic Gamma Ray Experiment Telescope used light pipes to measure
time-of-flight. These were simple pieces of plastic, bent and glued together, and
this appeared to be an easy task to accomplish. The catch here is that the task
appeared easy. It was known to the engineers that only one person had been
able to complete this task successfully so that the light pipes worked optimally.
Unfortunately, this man was about to retire, and an attempt to procure the
light pipes from another source failed. Only by appealing to the man to save
the project and the Center’s reputation did he agree to hold off his retirement
to finish the work and to train a replacement. The same scenario applied to a
contractor who made the photomultiplier tubes for the science instruments and
who used only one of their assemblers to make the tubes. The specifications were
quite rigid, and the one assembler who knew how to make the tubes had a
success rate of just 40 percent. CGRO needed more tubes and this one man
was on vacation. The project office put pressure on the contractor to keep the
production line working. The contractor reluctantly agreed. 

Ten tubes were pushed through the manufacturing process and the yield was
zero. What the one man did working at an identical station with identical
parts is not known, but CGRO lost time and the contractor lost money. They
informed us that from then on we should wait until their one man was avail-
able. We agreed. 

. . . The design of the digital electronics for the COMPTEL instrument
was a one-person effort. The system was ahead of schedule. The prototype 
was finished and had undergone preliminary tests ahead of schedule.
Everything sounds wonderful, right? But then the engineer was offered a bet-
ter job. He gave notice and left the project. No one else was familiar with
the system and how the changes identified from testing should be made. This
led to six months of long days and weekend work for team members who
had to fill in.x

Marty tells us that project managers need to identify in advance those
one-of-a-kind critical tasks for which they lack sufficient overlap in their
workforce (and where proper documentation cannot serve as a substitute).
However, as the following story attempts to demonstrate, identifying these
critical tasks is always easier in hindsight. Bill Clegern, a project manager
from P&G, shares with us his dilemma, which is common in project life:
Should one take the risk or eliminate it?

As part of construction site preparation, the existing plant’s firefighting water
tank needed to be relocated 100 yards across the site. No risks for lost 

The Green Principle ● 65



production could be tolerated, since the plant’s entire output was already allo-
cated. Since there was no other reliable source of water, the tank had to be
moved, reconnected, tested, and started up during a long weekend, when
production was down.

Our basic scheme was to use two 50-ton cranes to pick, set, and walk the
tank across a newly cleared pathway covered by a bed of compacted limestone
gravel. The contractor’s construction manager was absolutely sure the plan would
work; so was I, until we came to the end of a session of “what if-ing.” Every
disaster scenario was worked through with an ultimate positive outcome until
we wondered what would happen if a crane broke down.

The possibility of a breakdown was remote, and the contractor felt that he
could repair any normal failure in the field or, in the worst-case scenario,
get parts or call in another crane. Bill, on the other hand, assumed that
breakdowns do happen and did not want to be in a position of failing
because of an “act of God.” He made the decision to bring in a standby
crane, taking full responsibility for “squandering money” on a seemingly
redundant piece of equipment. The outage arrived and things were going
smoothly until one of the active cranes blew a 2-inch hydraulic hose. The
backup was brought in and the job went on. The contractor found that he
could not in fact repair the hose on-site. He had learned his lesson and
immediately set his buyer to work telephoning around to rent another backup.
He later acknowledged that Bill’s initial decision to arrange for a backup was
what allowed them to stay on schedule, despite his own miscalculation about
the ability to repair the crane on-site.

Then the rains came. We couldn’t believe how much water was coming out of
the sky. Sewers throughout the city backed up, roads became flooded, and our
people at the site were blocked from leaving. That would have been tragic enough
if a crane or hose had been available, but neither were! The long weekend had
attracted a lot of outage work, tying up every sizable crane in the area; the
hose was just a rare bird and would have been unavailable, even on a good
day. Luckily, no further disasters or unplanned events occurred . . . The plant
started up as scheduled. In retrospect, the contractor’s construction manager regret-
ted not planning for the rain. If he’d prepared the pathway with swales to form
a dike, he was sure he could have floated the tank into place. No cranes would
have been necessary.y

Why didn’t Bill make his choice on the basis of quantitative risk analy-
sis?106 For once, it is not so simple. MacCrimmon and Wehrung, two
authorities on risk taking, argue that “most risky situations require a per-
son to figure out what the possible alternatives are, instead of having
them nicely presented.”107 Michael similarly stresses that the key is fig-
uring out the situation and the variables: “Risk pertains when one
believes that one knows what variables are involved in characterizing a
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situation; hence, one can assign probabilities to outcomes . . . Uncertainty
pertains when one believes that one has either too much or too little
information to feel confident about what variables define the situation.
In this situation, no probability of outcome can be honestly assigned.”108

Brian Muirhead from NASA, who led the design, development, and
launch of the flight system for the Pathfinder mission to Mars, describes
his team’s approach: “[We asked] two questions: What’s the probability of
failure? And what’s the likelihood that a failure would result in losing the
mission? . . . Many people simplistically assign numbers to this analysis—
implying a degree of accuracy that has no connection with reality.”109

Since the essence of project planning is integrating decisions (see Second
Green Guideline), and since the variables (resources, decisions, tasks,
external conditions, etc.) are very often highly interconnected, it becomes
very difficult to identify the variables and to clearly define the risks in
today’s permanent white water conditions. 

Moreover, in projects that are by definition unique endeavors, it is
usually not possible to accumulate sufficient historical data to develop
reliable probabilities, even when the risky situation can be clearly
defined.110 Therefore, successful project teams most often resort to con-
tinuous and evolving planning on the basis of uncertainty reduction, as
described in the Second Green Guideline, rather than relying on a quan-
titative, formal, and design-like risk analysis.111 Flyvbjerg et al., who
studied the actual situation in the field, found that risk analysis is not
a common practice, even in very large projects, which are known to suf-
fer from significant cost overruns: “In a World Bank study of ninety-two
projects, only a handful was found to contain ‘thoughtful’ risk analyses
showing ‘good practice.’”112

Combining the Second and Third Green Guidelines, one can see that
the risk approach adopted by successful project teams is similar to the
one proposed by MacCrimmon and Wehrung. This approach, which they
termed “an active approach,” entails “gaining time, information and con-
trol.”113 Through the Second Green Guideline, the teams attempt to
reduce uncertainty by gaining time and information, while in the Third
Green Guideline they try to directly control the situation by absorbing
uncertainty (e.g., adding resources like a backup system or time
buffers).114

In today’s dynamic conditions, project managers are not expected to elim-
inate risk. Rather, they are expected to take the right risk. Yet, as the pre-
ceding story illustrates, when the negative impact of a risk is intolerable, it
is absolutely irresponsible to ignore it even if it seems remote. In effect,
project managers have no choice but to eliminate risk in such situations.

To mitigate the remaining risks after all the necessary preparations have
been made, redundant resources are often employed to help adjust to
uncertainty. In the following three stories, backups are introduced to cope
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with technological uncertainty. The first story is told by Allan Frandsen,
from the California Institute of Technology, who served as the project
manager for the development of nine scientific instruments, five of which
were quite new and thus suffered from high uncertainty. 

I came under criticism from Goddard [location of the management of the
entire project] for spending payload reserve funds early in the program. Their
feeling was that at the rate the funds were being used, the money would 
run out even before instrument environmental testing began. I countered that
I was mindful of the need to maintain reserves in case failures occurred 
during the test program, but that judicious use of reserves early on was 
important.

At one point, we had three separate efforts under way to solve a sensor devel-
opment problem . . . I kept our three development efforts going simultaneously,
but on a short leash, until a fix was found. The early use of reserves made
this possible. I believed in my judgment on this matter, stood my ground, and
was stubborn over my prerogative to control the reserves given me . . . I always
advocate spending reserves early to solve problems . . . The longer you let a
problem go, the worse it gets, and the more it costs to solve later down the
road.z

The previous story highlights the fact that even in regard to uncer-
tain tasks, the timing and extent of using backups is often strongly dis-
putable. Peters and Austin would disagree with Goddard and would make
project managers such as Frandsen their heroes in a world of permanent
white water: “If it is a messy world, the only way to proceed is by con-
stant experimentation . . . we need to create a climate . . . that nurtures
and makes heroes of experimenters and champions.”115

In projects suffering from high technological uncertainty and tight
scheduling—two common afflictions of cutting-edge endeavors—using
backups early on in the form of parallel development efforts often has
the same effect as accelerating early experimentation in order to learn as
fast as possible. As Muirhead asserts, it is necessary to “test your con-
cepts early”: “In any project that’s breaking new grounds, the manager
needs to identify high-risk elements and devise ways to put them to the
test early in the project. The goal is to ‘retire the risk’—wring the risk
out of the project—as early as possible.”116

Retiring the risk as early as possible is in line with the conclusion
presented earlier in this guideline: “Uncertain tasks that are not inten-
sively managed today will create the new critical path tomorrow.”
However, by tomorrow, these tasks can destabilize a larger section of the
project, very often requiring changes to project components that have
already been produced. Thus, as the next story demonstrates, parallel
development efforts early on are commonly accepted as an effective proj-
ect method in developing new products, where uncertainty is inherently
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high and the project timetable is often tight. Matthew Zimmerman, a
project manager for the U.S. Army’s Armament, Research, Development
and Engineering Center (ARDEC), describes the competition between
two contractors for development of the rifle of the future, a $750 million
engineering and production project:

Contractor AA’s concept convincingly contained more innovation than Contractor
BB’s, but their overall system solution was questionable. We faced a tough deci-
sion. Should we rely on only sub-system component demonstrations and select
contractor AA? Or should we extend the contract competition? However, the next
stage of competition would require larger investments by the contractors. We
would probably have to contribute resources as well. But how much money should
we be willing to invest to convince both contractors to continue? . . . We decided
that it was too risky to rely on only sub-system component demonstrations for
the history-making down-selection; instead, we encouraged more innovation and
company commitment to prove their system solution warranted continued invest-
ment . . . We also decided to award each contractor approximately $10 mil-
lion to demonstrate the feasibility of their system. Now it was the contractors’
turn to face the hard decisions and manage the risk . . . the two competing
contractors understood that a successful demonstration of their technology would
probably position them in the forefront of combat weaponry for the 21st cen-
tury . . . By intelligently managing the risk and the competition, the winning
contractor [BB] was able to achieve a position of leadership in a highly com-
petitive market while enabling the Government to advance the state-of-the-art
in combat weaponry.aa

The preceding story stresses that at times the desire to stick to the 
original plan and to award the contract on time, as well as without addi-
tional investment, may simply amount to gambling. In these product
development projects, additional experimentation in the form of compe-
tition between contractors may elicit the best effort from the contractors,
reduce project risk, and maximize technology options for the customer.
While the client may view the competition as fast experimentation, the
competing contractors typically operate with a product development mind-
set, which may often include more design and analysis than typical exper-
iments. In this case, the stakes were high and the client (ARDEC) was
willing to pay a large sum of money for the competition in order to
reduce the risk. However, at the same time, the interaction between the
client and the contractors during the competition facilitated a crucial
change in working relations.

The following story illustrates how a unique mechanism injected into
the competition helped to ensure success of the project: 

The U.S. Air Force adopted a two-phase process for the JASSM project.
During the first phase, which lasted six months and ended in mid-1996,
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five companies competed for the contract and two of them won it. These
two companies were awarded cost-plus, fixed-fee contracts totaling $237.4
million. Following a 24-month program definition and risk reduction phase,
one company was awarded a $3 billion contract for the full-scale engineer-
ing and production. The project was highly successful. For example, while
the goal for the unit price back in 1996 was $700,000, the actual unit cost
in 2003 was reduced to less than $400,000. Many factors contributed to
the outstanding results of this project. One of them was the trust that had
developed between the government and the contractor during the competi-
tion through a special mechanism of helper teams. The short-term objective
of this unique mechanism was to ensure that each of the parallel efforts
would have the best chances of success. The long-term goal was to build a
collaborative relationship with the winning contractor for the subsequent
engineering and production phase.

Brian Rutledge, financial manager with the U.S. Air Force, explains
the unique role of the helpers as follows:

When we down-selected from five companies to two, I switched from being
the financial lead in the government program office to being program man-
ager on a helper team for one of the companies, McDonnell Douglas. I stayed
in this position for the duration of the competition, which lasted two years.
A little more than a year into the competition, McDonnell Douglas merged
with Boeing, and our program office was absorbed into the Boeing organi-
zation.

The role of a helper team was to assist your company in winning the con-
tract at the end of the two years. When we began, six government people were
assigned to each of the helper teams. We all came from the JASSM program
office at Eglin Air Force Base. Winning was the goal. Forget about the old
goal of getting on contract in six months. We had a new goal.

Terry Little, the JASSM project manager, outlines both the short- and
long-term objectives that he had in mind while devising this unique
arrangement. 

I picked the helpers. Their job was to support their respective company—not to
look after the government’s interest, not to make sure the company didn’t do some-
thing stupid, not to bring home secrets to me—just to help that company win,
period . . . At the end of the two years, we wanted to face a difficult decision
when we selected the winning company. The government’s role should be to ensure
the success of the project, and the way to do that was not to oversee or second-
guess the contractor—but to help the contractor . . . The companies had the abil-
ity to get rid of any government person they wanted to at any time for any 
reason if they thought they needed someone else with a different talent or expert-
ise, I would do whatever I could to get it for them . . . The helper teams set
the stage for what I wanted the government’s role to be two years later when
we got down to one contractor. When we finally got down to the one company
that was going to do the job, I wanted to have already established a working 
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relationship in which we were open, straight, candid, and—most of all—trusting
of one another.bb

Little is not alone in his desire to use experimentation in the form of
competition between contractors to improve aspects of the organization.
On the basis of a study of R&D processes in the semiconductor indus-
try, West and Iansiti concluded, “The study clearly supports the claim that
what matters in competition in a dynamic environment is not the mag-
nitude of the resources committed, nor only the stock of knowledge con-
trolled by the firm (experience) . . . Perhaps the most notable finding to
emerge is the vital role played by experimentation . . . Our evidence also
suggests that experimentation ‘tools’ are not enough . . . Experimentation
should, thus, be viewed as an organizational process, not only as a tech-
nical tool.”117

Stability, Flexibility, and Action

The main purpose of the three Green Guidelines is to plan and con-
trol while embracing change. By its nature, the First Green Guideline
(Define Project Objectives while Quickly Exploring the Means), which
embraces change by mixing deliberate planning and deliberate learning,
is primarily practiced at the early stages of the project. On the other
hand, both the Second Green Guideline (Employ a Learning-Based
Planning and Control Process) and the Third Green Guideline (Use an
Appropriate Amount of Redundancy) are practiced throughout project
life. By comparing these two guidelines (see Exhibit 1.6) we can learn
more about their complementary nature.
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The second green guideline The third green guideline  

Main purpose Building short-term stability Maintaining overall 
and allowing long-term stability while allowing 
flexibility local changes 

Treatment of Reducing uncertainty by Absorbing uncertainty 
uncertainty collecting ongoing feedback

Nature of planning Integrating project decisions Decoupling project tasks 

Viewing resources Striving for efficiency Allowing redundancy 

Characteristics of Multiple interconnected A few separate decisions 
decisions decisions throughout at the beginning of major 

project life project phases

Exhibit 1.6 Comparison of the second and third guidelines



The Second Green Guideline, like a classical planning effort, attempts
first to integrate project decisions while using project resources efficiently
(to the extent allowed by the dynamic context of the project). Yet, due
to uncertainty (and speed and scarcity of attention), planning is not
undertaken prior to the start of implementation. Rather, it is carried out
throughout project life, while uncertainty is gradually reduced by col-
lecting ongoing feedback. All this with one purpose in mind: to embrace
change by building a stable short-term plan and by allowing long-term
flexibility. 

The Third Green Guideline, on the other hand, has very little to
do with classical planning. Accomplished through separate decisions usu-
ally made at the onset of major project phases, it absorbs uncertainty
by decoupling project tasks and by allowing redundancy. Its purpose is
complimentary to that of the Second Green Guideline: to embrace
change by maintaining overall project stability while allowing local
changes.118

To the concepts of stability and flexibility, one must add another
aspect: action.119 Weick presents the story of the army squad lost in
the wintry Alps, about to give up when a map was discovered.
Stimulated into action, they found their way out, only to discover back
at base camp that it was a map of the Pyrenees. Weick explains that
in very uncertain situations, a plan—even a very superficial one (and
in that particular case, a wrong one)—can reduce uncertainty if peo-
ple think that the plan is of some value. He explains that the plan
animates people and stimulates action, but that the fact of animation,
rather than the plan itself, is what imposes order on the situation.120

In an earlier paper, Weick argues that “any old map or plan will do,
if it gets you moving so that you learn more about what is actually
in the environment.”121 Mintzberg provides his interpretation to Weick’s
argument and suggests that as long as you prepare an approximate
plan—a plan that will provide you with a sound broad orientation—
you can feel secure in the belief that whatever occurs will be man-
ageable. This, in turn, enables you to dismiss the uncertain future and
get on with the present.122

The complementary nature of the Second and Third Green Guidelines
finds support in the book The Paradox Principles, which focuses on man-
aging change. It stresses that too much change generates skepticism and
frustration, arguing that “positive change requires significant stability” and
that “managers need stakes in the ground to guide change.”123 A proj-
ect also purports to create change, but it may generate skepticism and
frustration that could hamper its progress if too much uncertainty is 
present. The Third Green Guideline can provide the overall stability and
stakes that will motivate the team to employ the Second Green Guideline
and to proceed as planned. 
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In uncertain situations, a plan, even with the stability and flexibility
that the Second and Third Green Guidelines provide, may not be enough
to ensure effective progress. It seems that in uncertain situations, we 
may need stability, flexibility, AND action and that stimulating action
may help to reduce uncertainty. Indeed, the focus of the next guidelines,
the Brown Guidelines, is on action and how it relates to planning and
results.
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CHAPTER 2

The Brown Principle: Create a 
Results-Oriented Focus

The First Brown Guideline: Create and Maintain a Focus

Edward de Bono asserts, “If I had to choose the one motivating factor
that seems to me to be operating in most successful people, it is the
wish ‘to make things happen.’”1 Indeed, as one article in Fast Company
suggests, “Nothing is more important than getting it done! Today, 
implementation is the real source of competitive advantage! Even the best
idea is only as valuable as your ability to execute it! Ideas are critical.
Innovation is the mainspring of the new economy. But as more and
more companies compete in ideas, the game changes to competing in
the implementation of ideas. In this next stage of competition, getting
an idea gives way to getting it done.”2 The objectives “to make things
happen” or “get it done,” as well as other related implementation guide-
lines, are at the heart of the Brown Principle: Create a Results-Oriented
Focus. Unfortunately, these aspects have hardly been addressed by the
traditional project management literature, which has largely embraced the
implementation philosophy illustrated by the practices of the “European
navigator.”

Lucy Suchman opens her book Plans and Situated Actions: The Problem
of Human-machine Communication with a comparison of the different nav-
igation methods employed by the European and the Trukese navigator.
“The European navigator begins with a plan—a course—which he has
charted according to certain universal principles, and he carries out his voy-
age by relating his every move to that plan. His effort throughout his 
voyage is directed to remaining ‘on course.’ If unexpected events occur, he
must first alter the plan, then respond accordingly.” 

The Trukese navigator, on the other hand, “begins with an objective
rather than a plan. He sets off towards the objective and responds to



conditions as they arise in an ad hoc fashion.” The Trukese navigator
steers according to the information provided by the wind, the tide, the
stars, the clouds, and the sound of the water on the side of his boat.
While his objective is clear from the outset, his actual course is contin-
gent on the unique circumstances that he cannot anticipate in advance.
“His effort is directed to doing whatever is necessary to reach the objec-
tive. If asked, he can point to his objective at any moment, but he cannot
describe his course.” 

Suchman asserts that the European navigator exemplifies the prevailing
cognitive science model of purposeful action and that “the view that pur-
poseful action is determined by plans is deeply rooted in the Western
human sciences as the correct model of the rational actor . . . My own
contention, however, is that as students of human action, we ignore the
Trukese navigator at our peril.”3

Adopting the European navigator’s underlying philosophy of respond-
ing to implementation problems by always first updating the plans may
explain another glaring omission in the classic project management liter-
ature: the fact that the detachment between planning and implementa-
tion and the division of labor between the decision makers and the doers
is rarely questioned. In their book on strategic planning, Mintzberg and
his coauthors term this phenomenon the “fallacy of detachment,” which
they explain as follows: “If the [administrative] system does the think-
ing, then thought has to be detached from action . . . We maintain
that all this is dangerously fallacious. Detached managers together with
abstracted planners do not so much make bad strategy; mostly they do
not make strategy at all.”4

In his book Computation and Human Experience, Philip Agre also discusses
the relationship between planning and execution. First, he describes the tra-
ditional paradigm: “The distinction between thought and action, of course,
has deep historical roots. The scientific management movement, for exam-
ple, projected these distinctions onto the structure of organizations: planning
was the responsibility of an engineering department and execution was the
responsibility of the line employees who were provided with detailed instruc-
tions specifying every movement necessary for the performance of their jobs.”
Then, reporting on novel elements introduced by artificial intelligence
researchers, Agre describes a new possibility for the relationships between
thought and action: “It is as if thought and action wished to intertwine
themselves and were attempting to tear down the barriers that keep them
apart—not to merge into one another, but to engage in a dance of give-
and-take.”5

The concepts imported from the worlds of navigation, strategic plan-
ning, and artificial intelligence call our attention to the importance of
the tight relationship between planning and implementation (and think-
ing and doing). The reader may recall that the Green Principle requires
frequent interaction between planning and implementation. The Brown
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Principle further addresses the complex relationships between planning
and implementation. For example, the Brown Principle stresses that in a
dynamic environment, it is wrong to think that the role of project imple-
mentation is simply to “execute the plans” and that the scope of 
project implementation is simply “all project activities that follow proj-
ect planning.” Rather, project planning and project implementation 
overlap and interact—and considerably so. Moreover, implementation con-
siderations are central to project success and significantly affect project
planning. 

Both the Brown Principle and the Green Principle share a few major
assumptions. For example, both fully recognize the impact of project
uncertainty, project speed, and the manager’s scarcity of attention.
However, they strikingly differ in their raison d’etre. The raison d’etre
of the Planning and Control Principle is to provide guidelines for proj-
ect execution, while the Implementation Principle attempts to constantly
remind us that the raison d’etre of a project is to deliver results. The
difference between planning and implementation and the bias for deliv-
ering results is captured nicely by Karl Weick: “The argument, in a nut-
shell, is the one set forth by a Persian proverb: ‘Thinking well is wise;
planning well, wiser; doing well, wisest and best of all’”6

The color selected for the Implementation Principle (in the figure that
presents the five principles in the introduction) is brown, since in a few
key aspects it bears a resemblance to de Bono’s “brown brogue action
shoes” and fits the rationale provided by him for this color: “Brown
brogue action is concerned with getting results. The brown brogue action
mode involves practicality and pragmatism. Pragmatism means being sen-
sitive to the situation. Flexibility is a key aspect of the brown brogue
action. The general skills of doing . . . are best illustrated by the brown
brogue action.”7

Now that we have addressed the distinct and crucial role of the Brown
Principle, we are ready to focus on its first guideline: Create and Maintain
a Focus. Two different, yet complementary, rationales for creating a focus
will be outlined together with their practical implications. This will be fol-
lowed by a discussion of the difficult, but essential, need to maintain a
focus throughout project life.

Establish Priorities

In his 1964 book, Managing for Results, Peter Drucker argues that “con-
centration is the key to economic results. Economic results require 
that . . . efforts be concentrated on the few activities that are capable
of producing significant results . . . A very small number of events at
one extreme—the first 10 per cent to 20 per cent at most—account for 
90 per cent of all results; No other principle of effectiveness is violated
as constantly today as the basic principle of concentration.”8
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Unfortunately, even 40 years after Drucker made his strong case for
the adoption of the concentration principle, it has not been widely
embraced. Moreover, its adoption may even require a “change of mind.”
In his 2004 book, Changing Minds, Howard Gardner chooses this very
principle as an example that still requires a “change of mind”: “From
early childhood, most of us have operated under the following assump-
tion: When confronted with a task, we should work as hard as we are
able and devote approximately equal time to each part of the task.
According to this ‘50/50 principle,’ . . . we should spread our effort
equally across the various components . . . Early in the last century, the
Italian economist and sociologist Vilifredo Pareto proposed what has come
to be known as the ‘80/20 principle’ or rule. As explained by Richard
Koch in a charming book, ‘The 80/20 Principle,’ one can in general
accomplish most of what one wants—perhaps up to 80 percent of the
target—with only a relatively modest amount of effort—perhaps 20 percent
of expected effort.”9

Establishing priorities by using the concentration concept (the 80/20
principle) is crucial for project success. Don Margolies, the project man-
ager of the advanced composition explorer (ACE) at NASA’s Goddard
Space Flight Center, understood this concept very well. Here is how he
established clear priorities for this $141 million project: 

At the start of ACE, I had the choice of spreading the money among all the
players or focusing on the elements that posed the greatest risks on the project. I
responded by putting the bulk of the money into trying to identify the key risks
in the development of the science instruments and mitigating these to the best
extent that we could at the earliest stage possible. To do this, I had to hold 
back spacecraft development at the Johns Hopkins Applied Physics Laboratory
(APL) . . . In holding APL back by three to six months, I knew I could be
shooting myself in the foot if they were not able to recover . . . My concerns about
APL being able to do the job actually were quite minimal. On the other hand,
no one was certain how effectively we could mitigate the risks with those problem
instruments . . . Once we secured more funding, I told APL to start ramping up
on the spacecraft development. As it turned out, they were able to catch up.a

This large project had to cope with significant complexity and uncer-
tainty. First, ACE included nine science instruments developed by 20
researchers, who were scattered at universities and a few government labs
across the United States in addition to Switzerland and Germany. Second,
five of the instruments were quite new and thus suffered from high
uncertainty. By not “spreading the money among all the players” and by
“focusing on the elements that posed the greatest risks,” Margolies clearly
showed that he avoided the 50/50 principle while instead applying the
80/20 principle.

Indeed, Margolies and his entire leadership team applied the 80/20
principle not just occasionally, but systematically. For this, they adopted
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the “doctrine of enough.” This is how the British philosopher of man-
agement Charles Handy explains this doctrine and its impact on his own
behavior: “‘Roses need pruning if they are to flower,’ a friend replied
when I complained of being overstretched. With great reluctance, because
I was enjoying the spread of my activities, although conscious that noth-
ing much was coming out of them all, I resigned from seven different
committees and groups on the same day . . . It was my first introduc-
tion to the doctrine of ‘enough.’”10

Following is one example where Margolies explains how he systemati-
cally adopted the “doctrine of enough”:

What I set out to do was to establish a mutual agreement with everyone that
“good enough” is good enough. Set your requirements and stick to those require-
ments. Once you meet the requirements, spend no additional money to make it
better.b,11

Sufficiency and simplicity were strongly recommended by Norman
Augustine (who later held the position of chief executive officer and
chairman of Lockheed Martin) in his book Augustine’s Laws. First,
Augustine explains the very serious cost implications of violating the
“good enough” concept, followed by a metaphor that vividly illustrates
how one can try to stick to the “good enough” concept: “The ‘best is
the enemy of the good’ . . . The last 10 percent of performance generates
one-third of the cost and two-thirds of the problems . . . The secret,
if there is one for controlling the costs which are added by the pursuit
of peripheral, albeit impressive, capabilities is actually quite straightfor-
ward and can be seen in the workings of a Sculptor creating a statue
of a hippopotamus. How does one make a statue of a hippopotamus?
Very easily; one obtains a large block of granite and chips away every
piece that does not look like a hippopotamus.” In other words, your
objective is achieved not when there is nothing more to add, but rather
when there is nothing more to takeaway.12

To make the point of the critical impact of simplicity on reliability,
Augustine offers the following example: “A modern jetliner, for example, has
about 4.5 million parts . . . If a system has one million single-string
parts, each with reliability of 99.999 percent for performing some spec-
ified mission, the overall probability of the mission failing is over 60 
percent . . . Thomas Paine summed it up in the 1790s when he coun-
seled, ‘The more simple anything is, the less liable it is to be disordered,
and the easier repaired when disordered.’”13

The “doctrine of enough” has a second face, a paradoxical one. As
Handy explains, “The point about enough is if you don’t know what
‘enough’ is, you don’t know what ‘more than enough’ is, so there is never
enough . . . Only if you can say what enough is . . . you are free to
do anything else.”14 To paraphrase Handy’s point about knowing what
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“enough” is, one may use the following saying: “If everything is equally
important, then nothing is important.” 

The “more than enough” components of successful projects are at the
heart of Tom Peters’s philosophy of project management. Author of 
The Project 50, Peters constantly strives to transform every project into
a project that matters—a “wow project”: “Life is too short for non-wow
projects . . . ‘Sameness’ in products and services spouts from companies
where most work, most projects end up being ‘mediocre successes.’”15

All the principles of Results-Focused Leadership aim at producing a
“wow project.” In particular, the “doctrine of enough,” which is at the
heart of the Create and Maintain a Focus Guideline, is central to pro-
ducing a “wow project.” Following Handy’s concept, the leaders of the
ACE project established priorities and clearly differentiated between a
“good enough” treatment, which was applied to the majority of activi-
ties, and a “more than enough” treatment, which was reserved for the
minority of activities. Following is one example of how the “more than
enough” treatment was employed by Margolies, the project manager. At
a later stage in the project, after testing was completed, the 
scientists wanted the instruments to come off for calibration. Margolies
considered it and, despite the strong opposition of his upper management,
gave it the green light.

It was the first time on any NASA project that I know of when all the instru-
ments on an observatory came off for rework or calibration after the full range
of environmental tests and then were reintegrated at the launch center without
the benefit of an observatory environmental retest . . . My management . . .
didn’t mince words. “Don, you are crazy,” they told me. 

Margolies decided, however, that since they had religiously adhered to the “good
enough” approach, the project was ahead of schedule and under budget, and
the team was now in a position to explore a “more than enough” avenue: “We
were in a position to ask: What can we do to make the science better?”c

Indeed, the ACE results, as evident from the ACE home page of the
California Institute of Technology, are nothing short of a big WOW:
“ACE has been at the L1 point for almost 10 year. As of October 2006,
438 peer reviewed papers have been published by ACE science team
members. Over 100 Science News items have been released by the ACE
Science Center. On January 21, 1998, NOAA (National Oceanic and
Atmospheric Administration) and the ACE project opened up the ACE
Real Time Solar Wind monitoring capability to the public. The service
provides 24-hour coverage of the solar wind parameters and solar ener-
getic particle intensity. ACE’s position a million miles upstream of earth
gives as much as an hour’s warning of CMEs (coronal mass ejection)
that can cause geomagnetic storms here on earth.”16
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The calibration story calls our attention to two possible perspectives
on “creating a focus”: global and local. The global perspective consists
of classifying project components and selecting the 20 percent of proj-
ect components that will be assigned more and better resources. This act
of classifying and selecting is usually applied systematically and globally
to all project components. At times, however, the 80/20 principle calls
for a local, more energetic kind of focus that results in a sustained “pres-
sure,” a laser-like focus that can practically be applied to only a part of
that 20 percent of project components. One should be reminded, how-
ever, of Handy’s observation: only if one knows what “enough” is, can
one be free to do “more than enough,” and only then is one able to
produce a “wow project.” That is, the regular application of the “classi-
fying and selecting” focus enables the frequent, but sporadic, “laser-type”
focus.17

Manage Attention

The previous section on establishing priorities through the 80/20 princi-
ple was focused primarily on work-related aspects, such as resources, activ-
ities, and products. The central “unit of analysis” was the project, not the
project manager or the project team. This section concentrates on the
project manager, the project team, and the scarcity of their attention.

It was stressed in the Green Principle that managers suffer from scarcity 
of attention. However, as Davenport and Beck assert in their 2001 book, 
The Attention Economy, “Previous generations of citizens didn’t have an
attention problem, at least not compared to ours.” They argue that the
most obvious law of supply and demand of the attention economy is
that “as the amount of information increases, the demand for attention
increases . . . Hence, a wealth of information creates a poverty of
attention.” As Davis and Meyer succinctly put it, “We live in a world
of information glut.”18

Maneuvering our way through this information overload means that
we must cope with a bewildering array of choices competing for our
attention. Contrary to the assumption that the more options the better,
too much choice actually exhausts our brains—ultimately restricting
instead of freeing us. In his book The Paradox of Choice: Why More is
Less, Barry Schwartz explains, “Having the opportunity to choose is essen-
tial for our well-being, but choice has negative features, and the negative
features escalate as the number of choices increases . . . It isn’t this or
that particular choice that creates the problem; it’s all the choices, taken
together.”19 Joel Spolsky, for example, counted 15 different ways to shut
down a laptop running Microsoft’s Vista operating system. While there
was probably a good reason for adding each one, no good reason could
be found for adding them all! Spolsky expressed the problem very con-
cisely: Choices = Headaches.20
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The nature of managerial work is not designed to easily cope with
information glut and countless choices. Previous research shows that man-
agers’ activities are typified by brevity, variety, and fragmentation. A recent
study of highly successful construction project managers revealed a
remarkably active work style. For example, the average duration of their
activities was about five minutes, and about 90 percent of the activities
they performed lasted less then ten minutes. These studies, as well as
other studies displaying a similar dynamic pattern of managerial behavior,
are further discussed in the Third Brown Guideline.21

Bruch and Ghoshal reached the following conclusion: “Unfortunately,
everyday managerial work is hazardous to focus.”22 David Allen, the
author of Getting Things Done: Mastering the Art of Stress-Free Productivity,
provides a vivid description of this hazard to focus: “It’s Monday morn-
ing. You arrive at work. You flick on your PC—and 70 new emails greet
you. Your phone’s voice-mail light is already blinking, and before you
can make it stop, another call comes in. With each ring, with each col-
league who drops by your office uninvited, comes a new demand—for
attention, for a reaction, for a decision, for your time . . . [However] 
the real challenge is not managing your time, but maintaining your focus.
If you get too wrapped up in all of the stuff coming at you, you lose
your ability to respond appropriately and effectively. Remember, you’re
the one who creates speed because you’re the one who allows stuff to
enter your life.”23

Recognizing this “hazard to focus,” Davis and Meyer offer managers
the following advice: “Start paying attention to how to get people’s atten-
tion and keep it . . . You must get serious about it.”24 The following
two stories provide examples of two project leaders who “got serious
about it” and took uncommon steps with one purpose in mind: “to get
people’s attention and keep it.” 

In the first example, Brian Rutledge, the financial manager of the U.S.
Air Force project JASSM, shares with us the unusual requirement made
by his project manager, Terry Little: 

After Terry said we were going to be on contract in six months, he directed
someone to make a viewgraph stating this goal: “Be on contract by 1 July 1996.”
That was it. He wanted it pinned up in everybody’s cubicle. At first I thought:
Oh man, this is goofy. I know what we’re doing. I don’t need to have a reminder
on the wall. When I talked to other people working in the program office, I
just rolled my eyes. “What’s this guy thinking?” I said. “It’s like we’re in kinder-
garten.” After a few months, however, I had to admit that there was something
to this. I saw it there everyday when I walked up to my desk. I eventually
found myself stopping to think: What am I doing to get to that point, and
what can I cut out of my work that’s preventing me from getting there?
Whenever people took me down a rabbit trail and I started to follow them 
a little bit, I looked at that stupid chart and said to myself: Hold on. Am I
getting distracted from this? d
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In the second example, Chuck Anderson, vice president of Raytheon,
discusses the unique nature of the meeting that he and his 80-member
advanced medium range air-to-air missile (AMRAAM) team religiously
held every month:

The best thing about doing business this way was that the customer and the
contractor had joint goals, joint visions. When you have that, problems become
problems we solve, rather than problems we write claims for . . . Our jobs
were to make certain that the people who worked with us shared our commit-
ment . . . All of my team members, approximately 80 of us, met for half a
day off-site at a hotel. We did this every month. We rented a ballroom, and the
whole purpose of that meeting, every month, was constancy of purpose. It was to
get everybody aligned.e

The literature supports the underlying assumption of these two stories,
that is, managing attention has a crucial impact on action and results.
For example, Weick argues, “To get things done, it is more important
to capture a person’s attention than a person’s intention. People act in
response to salient concerns (e.g., deadlines). So to control action, you
need to control salience.”25

In his book Focus: The Future of Your Company Depends on It, Al Ries
sharpens the meaning of “Create a Focus.” According to the 80/20 prin-
ciple, setting priorities leads to investing more resources in one part of
the project and less in the other part. Ries contends, however, that at
times, focusing proper attention may require setting a clear preference
for one option while completely abandoning the competing alternative.
Ries explains this idea through the following example: “Confucius says:
Man who chases two rabbits catches neither . . . The owners Steven
Marks and Harvey Nelson decided to chase one rabbit only . . . ‘Instead
of doing two things subpar,’ says Steven Marks, ‘we needed to do one
thing exceptionally well . . . We had to devote our energies to that part
of the business that had the best chance of success’ . . . Since 1990
[their] sales have increased an average of 100 percent a year.”26

Larry Lawson, vice president of Lockheed Martin, shares an example
where a project failed, among other reasons, due to the fact that its
focus and attention suffered from “chasing three rabbits,” that is, from
the lack of a clear preference.

[The government] decided to terminate the [TSSAM] program because they real-
ized it was unaffordable. What I mean by “unaffordable” is that they could not
procure the numbers of missiles they needed for the unit price they were facing:
$2 million per copy . . . You can point to a number of factors as to why the
government ended up in a situation where they had a system that was unaf-
fordable, but a primary lesson learned was that there were too many services
involved. It was an Air Force-Navy-Army program, with requirements to meet
across each service. So when DOD looked at TSSAM to try and understand
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how best to approach JASSM, the first thing they decided was: Too many cooks
in the kitchen is not effective. We have to pick someone to be in the lead. It
was determined that the Air Force would be the lead service on JASSM.f

While the “chasing rabbits” concept attributed to Confucius is not new,
the need to apply it frequently is new. David Allen, the author of Getting
Things Done: Mastering the Art of Stress-Free Productivity, explains the
recent marked rise in the need to apply this concept: “We suffer the
stress of infinite opportunity: There are so many things that we could 
do . . . The problem is . . . You can do anything—but not everything.”27

Thus far, two different rationales for creating a focus have been pre-
sented. The first one, Establish Priorities, can be succinctly described by
the adage, “If everything is equally important, then nothing is impor-
tant.” The second one, Manage Attention, is best captured by the con-
cept, “You can do anything—but not everything.” We turn our attention
now to the difficult, yet essential, need to maintain a focus throughout
project life.

Maintain Focus: Learn to “Say No”
Maintaining a constant focus throughout project life is very crucial. In
the Green Principle, we presented research results demonstrating the
huge negative impact of changes in project focus late in project life.
On the other hand, converging on a direction too early may result in
mediocre outcomes and the failure to achieve a “wow project.” Certain
projects, such as software development projects and projects that involve
a major change in mind-set, may require more time before converging
is advisable. Identifying the right timing for switching from a Green
Principle mind-set (which advocates postponing the final definition of
project objectives in order to explore the means) to a Brown Principle
mind-set (which advocates curbing the change in project requirements)
greatly depends on the specific project context. The close interaction
of timing, as well as all the other principles of Results-Focused
Leadership, with project context is a recurring theme revisited through-
out the remaining chapters—and one with which the reader can expect
to feel more comfortable by the end of this book.28

Handy argues, “We have to learn to say ‘no’ in order to move on.”29

However, maintaining focus by “saying no” is not always readily accepted,
even when the timing is supposedly very clear. Thomas Coughlin, a proj-
ect manager from Johns Hopkins University, demonstrates this point in
the following story:

Right from the start, I knew this project had to be schedule-driven. It became
apparent that to meet the deadline we would have to freeze the requirements
in place and focus on them relentlessly. The scientific community offered lots of
ideas on how to change instruments or subsystems in order to yield even better
information about asteroids. Had I incorporated even half of their good ideas,
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the spacecraft would never have been built. Only those changes that could be made
with negligible or minimal disruption were even considered. As a result, we stayed
on schedule and launched on the second available day.g

The next guideline, Think Deliverables, emphasizes the need to meet
customer needs. How can we reconcile meeting customer needs with the
fact that Coughlin practically ignored the requests of the scientists? At
times, the best way to serve the needs of the customer is to just “say
no.” In this case, Coughlin knew that the NEAR spacecraft would have
to be launched within a 12-day window. If they missed that window,
NASA would have to wait seven years for another window. Still, the sci-
entists did not want to accept the fact that the only way to meet this
clear deadline was to stop changing the requirements. Coughlin did not
have a choice but to “freeze the requirements in place and focus on
them relentlessly.” 

It is interesting to see how the primary customer, NASA, assesses the
results of this project five years after the launch of the spacecraft:
“NASA’s Near Earth Asteroid Rendezvous (NEAR) Shoemaker spacecraft,
the first to orbit an asteroid, has met all its scientific goals . . . NEAR
Shoemaker has set a high standard for low-cost planetary exploration,”
said Dr. Edward Weiler, associate administrator for space science, NASA
Headquarters, Washington D.C. “This mission has provided answers to
a range of fundamental science questions . . . and has collected 10 times
more data than originally planned.”30

In the following story, Mary Chiu, the project manager for spacecraft
development at the Johns Hopkins Applied Physics Laboratory, describes
the process that can accompany just “saying no”: 

ACE was supposed to be a simple spacecraft, and that’s why we decided on a
simple data handling system. Early on in the project, my lead engineer on the
data handling system worked this out with Dr. Stone [the head of the science
team]. In fact, it was Dr. Stone’s decision to go with this type of system . . .
We thought everything was settled, until some people at Goddard [NASA] sug-
gested that we use a different data handling format. With all the really neat
things being done on other spacecrafts, they asked, why were we getting this “old
fashioned” data handling system? For my team at APL, the people building the
spacecraft, this was no small matter. To change to a different data handling sys-
tem would have required a major restructuring of the spacecraft’s design. At the
time this issue came up . . . we were already proceeding along with fabrica-
tion, and major changes of this sort couldn’t be taken lightly.

. . . I responded by writing a paper, explaining the ramifications of such
a change . . . We went round and round about that, and there was quite a
bit of paper exchange “Okay,” I said at last, “if you want to give us a change
order, fine, I’ll give you the impact statement, and it will be in cost and sched-
ule. If you still want to change from what was agreed on, that’s fine, too,” but
I made clear that they couldn’t change requirements this radically and still main-
tain the original schedule . . . What we did . . . was to not just say “No,”
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but “No, because if you do this it will impact this, this, and this.” We ended
up sticking with the original system.h

In his book The Art of Project Management, Berkun Scott maintains
that “things happen when you say no . . . The problem is that if you
can’t say no, you can’t have priorities . . . If you can’t say no, you can’t
manage a project . . . To prepare yourself . . . you need to know all
the different flavors that the word no comes in:

● No, this doesn’t fit our priorities . . . 
● No, only if we have the time . . . 
● No, only if you make <insert impossible thing here> happen . . . 
● No, next release . . . 
● No. Never. Ever. Really . . . ”31

In his study of good-to-great companies, Jim Collins found that “stop
doing” lists are more important than “to do” lists.32 Terry Little, from
the U.S. Air Force, shares his strategy for coping with requested changes
in project requirements:

Too often I see managers who agree to adding work without either increasing
the time or money to do the work. In effect, this makes adding requirements
seem “free.” It is bad business and can turn a realistic schedule and budget
into wishful thinking. I have found it useful—and this doesn’t come easy to
me—to create a very bureaucratic process for changing requirements. Basically,
I say there will be no changes in requirements until (1) decision makers under-
stand the cost and schedule implications of the change, and (2) decision mak-
ers explicitly agree to those implications. It is quite amazing to see how a
process that simply establishes accountability for requirements growth promotes
better discipline.i

However, Little is aware that project changes stem not only from
changes in requirements initiated by the customer. Therefore, in addition
to the preceding general process for coping with change in requirements,
he recommends the following practice: 

The process [of developing requirements] is flawed because there are usually too
many requirements. Something about the engineering or designer mentality seems
to demand hosts of requirements as an input to the technical process. Granted,
it’s more comforting to have someone else issue the requirements than it is to
have to derive them. But, being overly constrained by too many requirements
with too little wiggle-room will invariably create problems. In a perfect world,
a sponsor’s requirement would only be to obtain a certain capability with the
detailed technical requirements derived [later] from what’s truly possible . . . A
program or project should start with only a few key requirements. “Few” means
not more than four or five, and “key” means that if the program doesn’t meet
these requirements, it should be terminated.j
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Drastically reducing the number of objectives is strongly recommended
by Peters. He cites Richard Haass (a government executive and a pro-
liferate author), who wrote “on a little card I carried with me, the three
big things I was trying to get done. Three. Not two. Not four. Not
five. Not ten. Three.” Peters has slightly modified this practice to suit
his own needs: “Truth is, I disagree with Haass. My magic number [is]
TWO. No matter. Whether it’s two . . . or three . . . I surely agree
with ‘not four . . . not ten.’”33

Reducing the number of project requirements fulfills two objectives.
First, it reduces the number of changes that result from overspecification
of objectives too early (before the “means are explored,” as recommended
by the Green Principle). In turn, reducing the number of changes facil-
itates adherence to “maintaining focus.” Second, by forcing more priori-
tization of requirements, it enhances the development of 80/20 mind-set
and thus facilitates adherence to “creating a focus.” Embracing Little’s
“bureaucratic process for changing requirements,” as well as his practice
of starting a project “with only a few key requirements,” should signif-
icantly help the project team to both create AND maintain project focus.

Creating and maintaining project focus also establishes the proper con-
ditions for transitioning into actual project implementation. The current
guideline attempts to establish stability, whereas the next guideline strives
to allow flexibility. Together, they build a culture similar to the one Collins
found in good-to-great companies: “They had freedom, but freedom within
a framework . . . [and they build] a culture of discipline, a culture . . .
of freedom and responsibility, within a framework.” In essence, the cur-
rent and next guidelines complement each other by establishing a culture
of flexibility (Think Deliverables) within a stable framework (Create and
Maintain a Focus).34

The Second Brown Guideline: Think Deliverables

This guideline is at the center of a wide range of practices, all deviat-
ing from the traditional process-oriented culture. However, practicing this
guideline requires a fundamentally different way of thinking. Thus, rather
than naming this guideline by using a typical “observable behavior” (e.g.,
Produce Deliverables), it is characterized by using a “reportable attitude”
(i.e., Think Deliverables). This issue will be further explored at the end
of this guideline.

This discussion of the Think Deliverables Guideline begins with the
norms and behaviors that successful project teams exhibit while practic-
ing a strong results- and customer-oriented culture. As will be demon-
strated, a results-oriented culture does not advocate a practice free of
project processes, but rather only free of heavy processes. Finally, the fun-
damental transformation that must be accomplished to allow a widespread
adoption of Think Deliverables will be outlined. This transformation
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requires a shift from a context-free practice to a practice that tailors project
processes to the unique context of the project. 

A Culture of Results and Customer Orientation

This is how Geert Hofstede, who studied organizational culture, explains
some of the unique characteristics of results-oriented culture and customer-
oriented culture: “In the process-oriented cultures, people perceive themselves
as avoiding risks . . . each day is pretty much the same. In the results-
oriented cultures, people perceive themselves as comfortable in unfamiliar 
situations . . . each day is felt to bring new challenges . . . in the nor-
mative units [units which perceive their task as the implementation of
inviolable rules], the major emphasis is on correctly following organizational
procedures, which are more important than results . . . In the pragmatic
units [market-driven units], there is a major emphasis on meeting customers’
needs, results are more important than correct procedures.”35

Projects are about delivering results to customers. The following two
stories demonstrate how adopting an approach that focused on both proj-
ect results and project customers was critical for project success. The first
story is told by Pat Tobergte from P&G: 

I was the project manager for a capacity improvement project, which consisted
of moving two production lines from one building to another within the plant.
The goal was to start up and achieve target rate within two months . . .
[However], at that time, projects had typically focused on the completion of 
construction as their goal.

Start-up for a manufacturing facility includes activities such as equipment 
testing, workers’ training, and the turnover of the working facility to the cus-
tomer. Pat explains that by maintaining the traditional focus on completion of
construction, the team could not have achieved target rate on time. Therefore,
to satisfy customer needs, the team decided to extend project boundaries and
to focus on the end of start-up rather than the end of construction.

We developed a plan that integrated not only engineering, purchasing, and con-
struction but also the training for plant technicians and raw materials . . .
[We used] trained technicians to do the start-up instead of bringing in “experts”
to run the equipment.

And the results? The team achieved target rate in two months.k

In the following story by Scott Cameron from P&G, success was achieved
only after an early failure triggered a radical new implementation approach:

The plant supported six of the company’s businesses and the project was designed
to completely close the plant and relocate its businesses to four different sites.
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The project manager for this effort was new to his position; he considered this 
a simple project and did not think it was necessary to involve the customers in
planning the relocation.

Unfortunately, under this execution strategy, the first business relocation was
30 percent over its original capital budget, was late, and did not meet the
original production goals. Following the first relocation, the project manager
resigned from the company and Cameron was asked to lead the project.
After reviewing the project status, Cameron determined that the project’s
original implementation strategy did not have the proper business focus. 

Working with the customers, we defined a new execution strategy . . . This
new strategy named engineering/project teams for all six businesses and treated
each as a separate project with specific objectives . . . The project teams
achieved the desired objectives because they could now focus on each business
individually.l,36

Both of these examples illustrate how involving the customer and
adopting a results-oriented focus triggered changes in project strategy,
scope, and boundaries, which in turn led to project success. The impor-
tance of working closely with the customer and shifting the team focus
outwardly is further discussed in the Red and Gray Principles. 

The following two stories demonstrate how the Think Deliverables atti-
tude affects the approach to coping with failures during project imple-
mentation. The first story is told by David Panhorst, an R&D manager
at Armament Research, Development and Engineering Center (ARDEC): 

I managed the development of the Army’s first smart tank bullet. The projec-
tile’s built-in sensor searches the ground for targets. Upon locating a target, the
sensor aims and triggers a warhead to hit and defeat the target from above, 
where it is most vulnerable. This fly-over, shoot-down technique differs from the
hit-to-defeat method use by current tank ammunition.

Following the first two budgeted iterations of fin design tests, which failed
miserably, Panhorst authorized the inclusion of additional test objectives as
part of the fin retest hardware in order to contain cost growth to the con-
tract. The problem with having so many layers of test objectives, however,
was that with each fin failure, all subsequent test data were lost. Nevertheless,
the team pressed on and continued to add bells and whistles to each succes-
sive fin redesign test until they had gathered enough data on other subsystems
to solve the problem.

It wasn’t until we stopped and regrouped that we were able to refocus on the
original objective and concentrate on the fin deployment problem, which, after
all, is the first thing that needs to happen. By refocusing our efforts on the pri-
mary objective, we were able to fix the problem and develop a fin that opened
reliably and predictably.
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As children, the first lesson we learned when we were introduced to ball
sports, such as baseball or tennis, was “Keep your eye on the ball.” In project 
management, it is no different, you must maintain project focus. In our case,
we should have focused on validating the project concept rather than minimizing
test cost.m

Terry Little from the U.S. Air Force suggests a completely different
way of coping with such failures during project implementation:

We had a test where a warhead didn’t go off. The flight of the cruise missile
was perfect, but the warhead didn’t go off. You could look at this and say,
“Well that’s just one little piece of it.” But if the warhead doesn’t go off, you
don’t have a weapon. 

In this case, we quickly determined that there was a design problem with
the fuse, and we moved on to have a successful retest—but not before we mined
every bit of information that we possibly could out of that failure. 

Whenever there is a failure, the first thing to do is to go through a short
grieving period. On JASSM, whenever we had a failure, I allowed grieving for
one day. We could grieve and mope, get drunk, wring our hands, say “ain’t it
awful.” We could do that for one day, and then it was time to put it behind
us. That’s a Terry Little rule. 

. . . When you have a problem on a project, all of a sudden people want
to know, “What’s going on? What’s the problem?” Most project managers want
those questions to go away, so there is a tendency to want to jump to the 
solution and respond, “Don’t worry, we’ve got this in hand. It was just one of
those things.” 

What you need to do is dig until you get to the root cause of the problem,
until you are certain that you understand why this failure happened. Yes, it takes
a little longer. Yes, it costs more money. In my case, a week to get to the root
cause of a problem is $4 or $5 million. But you’ve got to do it, so that when
you move forward you know that you have learned from the failure. A lot of times
what caused it will be a gnat, but you should still kill it with a sledgehammer
and smash it to bits until you are convinced that, though you may have other
failures in the future, that particular one will never occur again—ever. You can’t
move forward from a failure if you’re worried about repeating the same mistake.n

The preceding two stories present two strikingly different management
philosophies. Like the European navigator discussed at the beginning of
this chapter, Panhorst was too concerned with the original test plan
(which called for only two iterations of fin design tests), rather than
focusing on the objective of the project (“to develop a fin that opened
reliably and predictably”). More importantly, he was reluctant to modify
the original plan. In contrast, Little quickly modified the plan in order
to spend the necessary time on mining “every bit of information” from
the failure. Like the Trukese navigator, Little’s primary focus was on the
objectives: “If the warhead doesn’t go off, you don’t have a weapon.” In
so doing, Little exhibited a fundamental aspect of the Think Deliverables
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approach—a focus on results requires a readiness to modify the plans
leading to those results!

The following story by Larry Lawson, vice president of Lockheed
Martin, demonstrates that a focus on results often requires modifications
not only of the specific plans of the project, but also of another type
of “plans”—general plans that are often regarded as fixed. 

I remember a meeting shortly after the first-phase source selection where Terry
said, “Okay, here’s the way it is. We did the last downselect 50 percent on past
performance. Now the rules are different. Affordability is going to be foremost.
The contractor who can provide the best price—and is somebody that we can
work with—is going to win.” 

That was a wake-up call to me. I remember realizing that we were going
down the wrong road. We were moving ahead with a performance-oriented
agenda. We had to change what we were doing and drive everything toward
affordability, and we did. One of our engineers was quoted a few months later
as saying, “We would shoot granny for a dollar.” 

. . . [Acquisition reform] forced us to take a whole new look at the way
we did things. For example, we normally would have built composites at our
Skunk Works facility in Palmdale, California. Our Skunk Works facility and
team are legendary, but because affordability meant everything, we went with a
supplier instead. It would have been lower risk to do it at Palmdale, it would
have been superior quality, but it was going to cost us more money. 

We found a company outside of Boston that had been in the business of mak-
ing baseball bats and golf club shafts. They had never built a military product,
but they knew how to weave carbon fiber and were open-minded, and we were
committed to making them successful. We brought this small company from being
a baseball bat provider to being a cruise missile supplier, and it was a remark-
able transformation. I have to give the credit to the folks at Palmdale. In spite
of the fact that they were going to lose the work, they found the Boston com-
pany for us. They also helped find a supplier for our missile wings. One of the
fellows at Palmdale knew about a company that built surfboards. He said, “Hey,
look, I think this wing is the same kind of thing that they do with surfboards.”
We went down to their factory in a disadvantaged section of Los Angeles 
and bought the equipment for them. Now they make cruise missile wings using
surfboard technology.o

The story above highlights the two levels of adaptation that at times
may be required in order to deliver results to the customer in a dynamic
environment: 

The first level of adaptation focuses on the particular plan prepared
for the current project, that is, the specific plan. The second level,
which is wider and deeper, focuses on the standard practices of the
organization—what may be thought of as standing plans, given their
predetermined nature. This second level typically involves changes in
long-held routines and habits that often require the cooperation of orga-
nizational bodies external to the project. However, a results-centered
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organization is one that enables its project teams to adapt standard orga-
nizational practices as needs dictate. 

Think “Early and Frequent Deliverables”

Think “Early and Frequent Deliverables” recommends subdividing large
projects into smaller subprojects. The reader may recall that in the Third
Green Guideline (Use an Appropriate Amount of Redundancy), it is also
recommended that very large projects be subdivided. However, in the
Third Green Guideline the subprojects are executed in parallel, while here
it is recommended that the subprojects be executed serially.37

A 2003 article in Harvard Business Review, “Why Good Projects Fail
Anyway,” by Matta and Ashkenas, presents a good case for executing
subprojects serially: “Big projects fail at an astonishing rate . . . by some
estimates . . . well over half the time . . . Managers expect they can
plan for all the variables in a complex project in advance, but they can’t.
Nobody is that smart or has that clear a crystal ball.” Only late in the
project life cycle do team members sometimes realize that a critical ingre-
dient has been missed, and by that time, it may be too late to repair
the damage.

The key to avoiding this problem, say Matta and Ashkenas, “is to
inject into the overall plan a series of miniprojects—what we call rapid-
results initiatives—each staffed with a team responsible for a version of
the hoped-for overall results in miniature and each designed to deliver
its results quickly.” These small projects (“early deliverables”) help the
project team uncover the missing pieces early on in the process when it
is still simple and easy to make the required adjustments to planning
and implementation.

Matta and Ashkenas share an example where the goal was to double
sales revenue over two years by implementing a customer relationship
management (CRM) system for the sales force: “Using a traditional proj-
ect management approach, you might have one team research and install
software packages, another analyze the different ways that the company
interacts with customers (e-mail, telephone, and in person, for example),
another develop training programs, and so forth. Many months later,
however, when you start to roll out the program, you might discover
that the salespeople aren’t sold on the benefits. So even though they may
know how to enter the requisite data into the system, they refuse.” 

Matta and Ashkenas then present another possible way to address the
same project, this time by employing the rapid-results initiatives method.
For example, a single team will take responsibility for helping a small
number of users in one region to increase their revenues by 25 percent
within four months: “Team members would probably draw on all the
activities described above, but to succeed at their goal, the microcosm
of the overall goal, they would be forced to find out what, if anything,
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is missing from their plans as they go forward. Along the way, they
would, for example, discover the salespeople’s resistance, and they would
be compelled to educate the sales staff about the system’s benefits . . .
When they’ve ironed out all the kinks on a small scale, their work would
then become a model for the next teams, which would either engage 
in further rapid-results initiatives or roll the system out to the whole 
organization—but now with a higher level of confidence that the project
will have the intended impact on sales revenue.”38

This incremental approach to project implementation facilitates early
feedback, making it vital in today’s dynamic environment.39 Both the
Second Green Guideline (Employ a Learning-Based Planning and Control
Process) and the Second Brown Guideline (Think Deliverables) place ongo-
ing learning at their core. However, learning from early deliverables—
tangible intermediate products—rather than from measuring performance
and analyzing the deviations between planning and performance is easier
and more effective. For example, in relation to software development proj-
ects, Alan MacCormack reports clear evidence of the benefits of early release
of evolving products to the customer: “The most striking result to emerge
from the research concerned the importance of getting a low-functionality
version of the product into the customer’s hands at the earliest opportu-
nity . . . [contributing to a] dramatic difference in performance.”40

Moreover, since early deliverables provide feedback via a familiar
medium, the customer can play an active role in this learning process.
Thus, Think Deliverables significantly facilitates communication between
the project team and the customer. In essence, early deliverables enjoy
many of the benefits of common prototyping (i.e., rich and quick feed-
back that the customer can easily understand and assess), with one added
and crucial benefit: they are not throwaways, but rather will eventually
evolve into the delivered end product.41

In addition to facilitating ongoing learning, early deliverables are an
asset by virtue of their generating “small wins.” Weick explains the
nature and role of small wins as follows: “A small win is a concrete,
complete, implemented outcome of moderate importance. By itself a
small win may seem unimportant. A series of wins at small but sig-
nificant tasks, however, reveals a pattern that may attract allies, deter
opponents, and lower resistance to subsequent proposals . . . Once a
small win has been accomplished, forces are set in motion that favor
another small win. When a solution is put in place, the next solvable
problem often becomes more visible. This occurs because new allies
bring new solutions with them and old opponents change their habits.
Additional resources also flow toward winners, which means that slightly
larger wins can be attempted.”42

At times, even supposedly “small milestones” can be used as small wins.
As Terry Little from the U.S. Air Force explains, he uses every successful
test of the missile his team develops as a small win.
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It would be nice if failures never happened, but any time you undertake some-
thing that has significant risk, no matter how well you attempt to do it, no
matter what the caliber of the team, no matter how much money you have to
spend, there will always be times when you have failures. Therefore, every suc-
cessful test that you have should be a cause for celebration. It’s a big deal, a
very big deal. Even though in and of itself it may be just one small milestone,
there is an enormous amount of energy and effort that goes into getting to this
point, a point at which all of our individual work bears fruit and becomes
something bigger and better than the sum of its parts. This is how we know
we are a winning team.p

Bill Gates asserts that subdividing large projects into subprojects that
are executed serially has additional benefits. Acknowledging the high
failure rate of large projects, he suggests, “Projects of only three to
four months’ duration are going to have much lower failure rates. With
short projects, you’re forced to make important trade-offs that will
drive you to simplicity and focus. You’ll end up with goals that can
be executed.”43

How long should the incremental process last? For most projects, this
process is justified only as long as uncertainty is high and as long as
the learning gained from early deliverables can significantly facilitate the
planning and implementation of the following project increments. In
some projects, the key consideration is motivation, and the process should
last as long as the motivational gains from the small successes are 
crucial for overcoming resistance or energizing the team. 

In software projects, the incremental process is generally applied
throughout the life of the project. Here, Michael Cusumano explains the
process of daily “builds” at Microsoft: “The core idea is to encourage
programmers to innovate and experiment, but frequently synchronize their
design with other team members by creating ‘builds’ (working versions)
of the product as often as possible.”44 The application of the incremen-
tal approach throughout the life of the project is popular in software
projects, even when the projects are not large. In his book Death March,
Edward Yourdon argues that “it often makes sense to organize the entire
project around the concept of a ‘daily build.’ By this, I mean: compile,
link, install, and test the entire collection of code produced by the team
every day, as if this was the last day before the deadline and you had
to ship whatever you’ve got to the user tomorrow morning . . . [when]
the project manager [only] hears status reports delivered in a verbal fash-
ion or documented in written memos . . . it is all too easy to confuse
motion with progress, and effort with achievement.”45

The Agile method of software development puts the incremental
approach to project implementation at the heart of its philosophy and
practices. Three of the twelve principles of the Agile Alliance focus on
the incremental approach, stressing the importance of early, frequent, and
continuous deliverables. 
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● Principle One: “Our highest priority is to satisfy the customer through
early and continuous delivery of valuable software.”

● Principle Three: “Deliver working software frequently, from a couple of
weeks to a couple of months, with a preference to the shorter timescale.”

● Principle Seven: “Working software is the primary measure of
progress.”46

Project Processes in a Results-Oriented Culture

Thus far, it has been demonstrated that the Think Deliverables Guideline
can be applied in three different ways:

● As a focus on end results: The guideline is applied for the project as
a whole (without subdividing the project). 

● As a focus on short-term results: The project is subdivided and the
incremental approach is applied for the first few cycles.

● As a focus on continuous and frequent deliverables: The project is sub-
divided and the incremental approach is applied throughout the life of
the project.

All three possibilities are results centered and in line with the argu-
ment that “in a world of change, product enslaves process.”47 Does
enslaving mean that project processes should be abandoned? The answer
is no. It is true that in today’s dynamic environment, projects should
strongly avoid an emphasis on processes like the one reported by
Hofstede at the beginning of this guideline: “The major emphasis is on
correctly following organizational procedures, which are more important
than results.” On the other hand, successful project teams should not
totally abandon the use of project processes; rather, they can make use
of them following their proper adaptation to the dynamic environment. 

In the introduction, we shared a story by Scott Cameron on a recent
streamlining of the standard project procedures at P&G. Cameron reports
that project managers at P&G have had the number of their standard
procedures markedly reduced from 18 technical standards and 32 stan-
dard operating procedures to only four of each. He summarizes the
impact of this streamlining as follows: 

The project management community was delighted with these reductions and felt
empowered by them. It gave them more flexibility to manage their projects 
and develop their own personal management style . . . The streamlining process
enabled us to reduce the effort, costs and time required to maintain these 
standards.q,48

We have repeatedly argued that every project is unique, so why is there
a need for standard procedures? The answer is that even unique operations
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like projects share many regular, repetitive patterns of action.49 These 
practices prevent reinventing the wheel, save time and energy, and con-
tribute significantly to the parties’ ability to maintain cooperation effi-
ciently, even in the face of uncertainty. Standard project procedures also
help to create a common vocabulary. The world of project management
incorporates many concepts that have no hard-and-fast definitions. In this
environment of multiple disciplines, specialization, and trade or slang 
terminology, standard project procedures avoid ambiguity and facilitate
communication.50 Finally, standard project procedures also serve as the
organizational retention system, in which the accumulated organizational
knowledge about project management methodology and systems is stored
for purposes of formal and on-the-job training and continuous organiza-
tional learning. 

The procedure manuals in companies dominated by a results-centered
culture are often prepared by the most experienced practicing project
managers in the company. The procedures mainly focus on the pro-
fessional practices that facilitate cooperation between the numerous par-
ties required for the delivery of the project. The procedures are brief
and simple, allowing for and even encouraging flexibility. They are pre-
sented in a friendly style and format, including tips and actual exam-
ples. Moreover, these manuals explicitly recognize that the procedures
are not intended to cover all possible situations, but rather only the
most common ones.51

However, it seems that the transition from a process-centered culture to
a results-centered culture is quite slow for both project researchers and prac-
titioners.52 Following are brief examples shared by two very experienced proj-
ect managers, who at the time of sharing these stories led the development
of project management practices and processes in their respective organiza-
tions. The first story is told by Scott Cameron, the global process owner
of project management at P&G: 

To come back to your question about an example [regarding the impact of speed
on the way I manage projects], one project comes to mind: site clearance.
Unfortunately, we have had a few brands that haven’t made it and we have
had to clear out everything we’ve put in. Site clearance to me is pretty simple.
You walk in the room, you see the equipment making the product, and you
say, “Here’s my spec: I want all of that gone,” and you’re ready to bid the job.
Somebody might accuse me of oversimplifying it, but that’s pretty much what
you want done. The interesting thing is, when you go out and you ask people
to write the site clearance specification, it comes back 400 pages long . . . often
what’s required is unlearning of old thinking. If speed is your priority, you should
approach the job differently.

The second story is told by Terry Little, the director of the Air Force
Acquisition Center of Excellence. Like Cameron, Little believes that in
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today’s dynamic environment (e.g., accelerated speed), we must unlearn
the old way of thinking.

A lot of processes that we have . . . are built on lack of trust. When you
hand somebody an 11-page specification rather than a 100-page document,
however, you are sending a clear signal that you trust them to do the right
thing. My own belief is that, as an individual project manager, you can go
a long way in that direction by starting not with the notion that someone
has to earn your trust, but starting with the presumption that they’re trust-
worthy until proven otherwise. It allows things like an 11-page specification.
My biggest disappointment in the past has been when I have given project
managers the opportunity to innovate, and they don’t know what to do with
it. They demand processes, rigidity, templates, and prescriptions. It is as if
you give them a blank check and they write it for a dollar . . . What you’ve
got to do, I am convinced, is to “unlearn” . . . all of our processes that are
not oriented toward speed or credibility, but are oriented toward not making
a mistake, playing it safe.r

In his book Augustine’s Laws, Augustine discusses at length the prob-
lems of process-oriented cultures, among them too many regulations and
the dangers of “playing it safe.” Following is one of the arguments that
Augustine presents against the growth of regulations: “The fallacy in using
regulations to prevent problems is that if managers could ignore the old
regulation, they can ignore the new one, too.” Still, Augustine asserts,
“Regulations grow at the same rate as weeds,” as demonstrated in the
following example: “In 1946 the US Atlantic Fleet was comprised of 778
ships and sailed under regulations contained in a 72-page pamphlet. In
contrast, today’s Atlantic Fleet may only have 297 ships, but it is well
equipped with regulations—308 pages of them.”53

It is clear that a shift to a results-oriented culture requires learning to
trust and unlearning the “play it safe” approach. However, there is
another major unlearning that both researchers and practitioners alike
must first undergo, that is, abandoning the “one best way” approach and
recognizing the need to adapt project processes to the unique context of
each project. 

Tailoring Project Processes to Project Context

Drucker argues that since the study of management began in the 1930s,
several assumptions regarding the realities of management have been
held by most scholars, writers, and practitioners. He further argues that
today these assumptions must be unlearned. Two of these assumptions
are germane to our discussion. First, “there is (or there must be) ONE
right organization structure.” Second, “there is (or there must be) ONE
right way to manage people.” Regarding the first assumption, Drucker
recommends that much work must be done in organization theory and
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practice to help managers develop “the organization that fits the task.”
As for the second assumption, Drucker argues, “In no other area are the
basic traditional assumptions held as firmly—though mostly subcon-
sciously—as in respect to people and their management.” More impor-
tantly, “In no other area are they so totally at odds with reality and so
totally counterproductive.”54

The following experiment demonstrates one possible “counterproduc-
tive” consequence of clinging to the “one best way” when it is at odds
with reality: 

If you place in a bottle half a dozen bees and the same number of flies and
lay the bottle horizontally, with its base (the closed end) to the window, you
will find that the bees will persist, till they die of exhaustion or hunger, in
their endeavor to discover an opening through the glass; while the flies, in less
than two minutes, will all have sallied forth through the neck on the opposite
side . . . It is the bees’ love of light, it is their very intelligence, that is their
undoing in this experiment. They evidently imagine that the issue from every
prison must be where the light shines clearest; and they act in accordance, and
persist in too-logical action. To bees, glass is a supernatural mystery . . . And,
the greater their intelligence, the more inadmissible, more incomprehensible, will
the strange obstacle appear. Whereas the featherbrained flies, careless of logic . . .
flutter wildly hither and thither, and meeting here the good fortune that often
waits on the simple . . . necessarily end up by discovering the friendly opening
that restores their liberty to them.55

Indeed, the “featherbrained” team that employs a random search (like
the flies) may perform better in a dynamic environment than the “too-
systematic team,” which completely lacks sensitivity to variation in project
context (like the bees). The challenge is to transform the “too-systematic
team” and render it context sensitive, that is, a team that applies the
Results-Focused Leadership principles as general instructions that must be
tailored to each unique context of the project (e.g., project size, stability
of objectives, speed, task complexity, organizational culture, extent of top
management support, and team members’ experience and skills).56

Johns presents evidence that organizational researchers are inclined to
downplay “the specifics of the situation” or, as it is often termed, “the
context.” According to Johns, it seems that context-free research is some-
how perceived as being more scientific and prestigious than context-
specific research.57 Unfortunately, many practitioners also downplay the
importance of the context. Leinberger and Tucker explain that “the suc-
cess of analytic methods led to a consensus . . . that analytic thinking
was good thinking . . . Viewed from an analytic perspective, problems
were believed to be context-free; therefore, managers did not appear to
need a wide range of experience or the wisdom of years.”58

For the most part, the project management literature has not given
explicit treatment to context issues and has thus implicitly endorsed the
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“one best way” approach.59 Recently, however, there are some notable
exceptions, especially by proponents of Agile Project Management. For
example, Highsmith states, “There is no silver bullet, but there are Lone
Rangers who have arsenals of bullets for different situations.”60 Beck, who
is extremely critical of “taylorism” (i.e., the principles of Fredrick W.
Taylor, the father of scientific management), says, “My experience is that
these principles make no sense as strategies for software development, no
business sense, and no human sense.”61 Royce also recommends tailoring
the process: “While there are some universal themes and techniques, it
is always necessary to tailor the process to the specific needs of the project
at hand.”62

In his book Six Action Shoes, de Bono relates pragmatism to context
sensitivity. “Some people condemn pragmatism because they believe that
pragmatism seems to be a way of acting without principles. Pragmatism
does not mean being unprincipled: it means the pragmatic use of princi-
ples. Pragmatism is when you do what can be done to achieve an objec-
tive and put as much emphasis on practicality as on principles . . .
Pragmatism means being sensitive to the situation.”63

Recently, even some large organizations have started to develop a con-
text-sensitive culture. In the introduction, Dr. Edward Hoffman, director
of the NASA Academy of Program and Project Engineering and
Leadership, shares a story about 23 students, some of them very expe-
rienced project managers, who were uncomfortable with the message deliv-
ered in their advanced project management training. 

The team spent four months conducting interviews in and out of NASA,
developing recommendations, and preparing a presentation given at NASA
Headquarters in Washington, D.C. Their effort led to a significant change
in NASA’s Project Management Procedures. For example, as a result of their
input, NASA was willing to abolish the “one best way” approach and to
allow project teams to tailor project procedures to the unique context of
their project.s

Following is a brief example of how the different contexts of two infor-
mation technology projects may affect their working culture. 

One is developing the control software for an airplane. What “correct behavior”
means is a highly technical and mathematical subject. FAA regulations must be
followed. Anything you do—or don’t do—would be evidence in a lawsuit 20
years from now. The development staff shares an engineering culture that values
caution, precision, repeatability, and double-checking everyone’s work.

Another project is developing a word processor that is to be used over the web.
“Correct behavior” is whatever woos a vast and inarticulate audience of Microsoft
Word users over to your software. There are no regulatory requirements that mat-
ter (other than those governing public stock offerings). Time to market matters—
20 months from now, it will all be over, for good or ill. The development staff
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decidedly does not come from an engineering culture, and attempts to talk in
a way normal for the first culture will cause them to refer to you as “damage
to be routed around.” 64

Unfortunately, as we have seen, the prevailing project management par-
adigm is still more process centered than results centered, and it is not
yet context sensitive. Thus, the emphasis in most projects is still placed
on the “standard” or the “common” rather than on the “unique.” Melgrati
and Damiani make this point very eloquently: “Project management ide-
ology is paradoxical because it focuses on repetitive aspects and ‘margin-
alizes’ the uniqueness and originality that should instead characterize the
project.”65

One of the primary missions of the current book is to help the reader
become more context sensitive (see the meta-principles in the introduc-
tion). Since stories are highly context sensitive, their extensive use
throughout this book should facilitate the required shift from a context-
free mind-set to a context-specific one.66 Sensitivity to project context
will be further discussed throughout this book.

Think Deliverables: Why “Think”? 

It is time now to revisit and elaborate more on the term chosen for
this guideline: Think Deliverables. Once one accepts the definition of a
project as a temporary endeavor undertaken to create a unique product
or service and becomes convinced (by reading the current guideline) that
in a world of change, product enslaves process, then one must also accept
that delivering (unique) results to the customer should be THE raison
d’etre of a project. 

This concept runs contrary to the more traditional process-centered
paradigm, in which work is organized around the concept of tasks (or
activities).67 The centrality of the task was proposed by Fredrick Taylor
back in 1911: “Perhaps the most prominent single element in modern
scientific management is the task idea.”68 More appropriate to today’s
projects, one may paraphrase Taylor’s assertion as follows: “Perhaps 
one of the most prominent elements in managing projects in a dynamic
environment is the deliverable idea.”69 This transformation from a 
century-old paradigm of the centrality of the task idea to the central-
ity of the deliverable idea demands dedicated and persistent effort 
aimed at changing our mind-set— indeed, to the point that we think
differently.70

The meaning of Think Deliverables is simply to stress that your
thoughts should be centered on deliverables for the implementation of
any and every project.71 In fact, it may often require more than one
project until the desired change of mind-set is achieved. Successful proj-
ect teams, who have undergone the required transformation from “tasks
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to deliverables,” understand the complementary roles of Planning and
Control (the Green Principle that underscores tasks) and Implementation
(the Brown Principle that underscores deliverables) and are fully aware
of their vital interaction in a dynamic environment. Therefore, it is only
natural for them to focus on both tasks and deliverables. The interac-
tion between the Green and Brown Principles will be further discussed
at the end of the Third Brown Guideline.

The Third Brown Guideline: Act with Agility

In a 1994 Harvard Business Review article, Nohria and Berkley argue that
in the 1980s, U.S. business experienced an explosion of new management
concepts, all with their own special formula for how to stay competitive,
yet all falling short of the mark: “The management fads of the last 15
years rarely produced their promised results . . . If business leaders want
to reverse this trend, they must reclaim managerial responsibility—
and pragmatism is the place to start.” According to Nohria and Berkley,
the “four faces of pragmatism” are sensitivity to context, focus on out-
comes, openness to uncertainty, and willingness to make do. The first
three “faces” were at the heart of the previous guideline, Think
Deliverables. The current guideline addresses the fourth “face”: willingness
to make do.72

Willingness to Make Do

According to Nohria and Berkley, managers who make do are charac-
terized by knowing what resources are available and how to round up
more on short notice. That is, they seek pragmatic answers on the
basis of the material at hand. The improvising that is so often required
of project managers in today’s dynamic environment is a common
example of making do. Brian Muirhead, who was responsible for the
development and launch of the Mars Pathfinder flight system, argues
that “everybody understands the need for a plan . . . But in a world
of Faster, Better, Cheaper, improvising should be seen as an insepara-
ble part of planning, the other half of a complete process. In the fast-
paced, rapidly changing world in which we now live and do business,
the ability to improvise has risen to the top of the priority list of
managerial skills.”73 Steve Kerr, chief learning officer of General
Electric, further clarifies the growing need for improvisation: “The
future is moving so quickly that you can’t anticipate it . . . We
have put a tremendous emphasis on quick response instead of plan-
ning. We will continue to be surprised, but we won’t be surprised that
we are surprised.”74

Following are two examples of improvisations introduced in the midst
of projects. The first story is told by Kenneth Szalai from NASA, who
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served as the chief engineer and software manager for the first digital 
fly-by-wire aircraft:

A systems engineer called me and told me that the preflight self-test had 
failed . . . While troubleshooting, I froze and my heart sank. The problem
was far worse than some self-test tolerance setting. I discovered that a 
half-dozen instructions did not match the program listing! . . . the flight com-
puter had contaminated instructions. We did not have the means to auto-
matically check the computer memory against the accurate printed listing . . .
I laughed to myself and thought: How long would it take to manually check
the computer memory dump against the listing? Let’s see, there are 25,000
memory locations, if we had five teams of engineers, and they could read aloud
and verify one memory location every 10 seconds, five teams could verify 30
memory locations in a minute. That would take about 14 hours . . . We
finished by Friday afternoon, and did not find any other errors. I guess some-
times pioneering work needs solutions rather than elegance . . . We flew on
Wednesday, as Carl had asked.t

Facing enormous time pressure, Kenneth came up with a spontaneous
improvisation that provided a simple, albeit inelegant, solution to the
problem. A results-oriented focus calls for solutions, and the process used
to attain those results is irrelevant.75

In the next case, Leslie Shepherd shares a story about a renovation
project for the U.S. federal government. Since the buildings were occu-
pied, Leslie was required to work around the tenants and the existing
site conditions, and to do it quickly. 

The roof of a fully occupied office building was being renovated, which
required covering it with roofing tar. The fumes from the tar were being
pulled in by the building’s fresh air intakes, making it impossible to work.
The building manager could have shut down the air intake system for a
few hours at a time, but not for the entire day. After considering his
options, Leslie decided to take a non-traditional approach to solving the
problem.

My solution may not have been elegant, but it was effective. We hired some-
one to stand on the roof next to the air intakes and sniff for tar fumes. The
building manager trained the new worker how to turn the air intake fans on
and off. He started work the very next day, turning the fans on or off depend-
ing on his olfactory reflexes. That was his only job and the additional salary
for this “Official Sniffer” was far less than the lost hours resulting from inter-
rupted work that had to be covered by the tenants. The building manager received
no more complaints about the tar fumes for the entire duration of the roofing
project.u

Leslie, like Kenneth in the first story, was under a great time pres-
sure. His improvisation is characterized by spontaneity and creativity,
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demonstrating that high tech is neither the only nor always the best way
to solve a problem. 

These two examples demonstrate that inelegant low-tech solutions can
be effective due to their simplicity and quick implementation. Still, while
clearly part of the required arsenal for managing projects, these kinds of
ad hoc improvised solutions are not typically practiced daily. However,
as we will see in the next section, other modes of the Act with Agility
Guideline are in fact applied systematically and frequently.

Maintaining Momentum

In a dynamic environment, when time is a scarce resource, acting with
agility is often the norm rather than the exception. In the following
story, Larry Barrett, the chief systems engineer for the Hubble control
center system, describes the agile decision-making practice applied during
a reengineering project at the Hubble ground system. 

We achieved a remarkable level of productivity and quality during the time we
developed the new code. In my experience, it was exceptional . . . What made
it work so well? For one thing, we had a stakeholder who decided that Hubble
needed a new ground system, and she was willing to do whatever it took to
get it done quickly. To achieve this goal, she was willing to allow Ken [Ken
Lehtonen, the new NASA project manager responsible for the reengineering proj-
ect] to run things the way he wanted to, including demolishing a hierarchical
decision structure . . . 

Before Ken, I recall people quitting the project because of the lack of progress.
Under Ken, instead of taking days or weeks to walk up the chain-of-command
with a here-is-our-recommendation presentation and to walk back down with a
here-is-our-answer document, everyone who had an interest in the selection of
this capability or this software product sat down at one meeting and said, “Okay,
here is everything that we know. Here is how we want this thing to work.
Here is how it fits in the system.” In a two-hour meeting, an Integrated Product
Team of ten to fifteen people could come together to make key project decisions.v

This story demonstrates how timely information sharing may allow
even quickly made “key project decisions” to be effective. Ken Lehtonen,
the new NASA project manager, created the ease of information sharing
by getting away from a hierarchical approach, flattening the organization,
and cultivating an open and candid collaborative culture. As he explains,
“We had become the badgeless team . . . who had the trust, confidence
and openness to stop in the hallways to discuss problems.”

Lehtonen summarizes the exceptional achievements of the reengineering
project:

Not only did we meet our original milestone, but we had five major releases
completed on time and on schedule. During that period, we delivered over one
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million lines of code. We were producing something on the order of fifteen lines
of code an hour, where the accepted norm is closer to five. Our defect metrics
were a third of the normal industry rate.w

In regard to the importance of communication and synchronization
among organizational participants, Sayles and Chandler liken the “time-
keeping” role of the project manager to a metronome: “The project man-
ager is primarily dealing with rates (of times) and organizational processes,
not technical variables. He cannot easily second-guess the technical prowess
of his line support groups . . . What he can and must do, however, is
control their organizational participants, as distinct from their technical
contribution . . . The view we have obtained [regarding the role of the
project manager] is best described by the analogy to a metronome, a
time-keeping mechanism which is designed to keep a number of diverse
elements responsive to a central ‘beat’ of common rhythm.”76

However, the role of the project manager is often more involved than
that of a metronome and requires active intervention and decision mak-
ing. As Sayles and Chandler further explain, “He often faces conflicting
technical judgments . . . while it is not realistic under most circum-
stances to endeavor to prove who is right. It is more important that a
decision be reached so that forward momentum can be resumed . . .
Thus, the project manager wants to force a choice.”77

The next example of systematic application of the Act with Agility
Guideline is taken from a recent study in which ten highly successful
on-site construction project managers were each systematically observed dur-
ing the course of one week. This example highlights the project man-
ager’s role as a problem solver: “The documented problems were related
to different aspects of the project, and they included, for example, attend-
ing to a leaky water pipe, the absence of workers from the site, over-
runs in the monthly budget, collision in the superposition between the
systems of the building, etc . . . It was found that managers . . . dealt
with an average of 20 different problems each day, devoting an average
of 4.2 activities per hour to solving them.”78 In their role as problem
solvers, 95.6 percent of the problems were addressed (not necessarily
solved) by the project managers during the first seven minutes following
problem identification, 50.3 percent were solved immediately, 63.9 per-
cent were solved during the first iteration, and 91.8 percent were solved
during the first three iterations. On the average, 18.6 percent of the
problems were not resolved the same day on which they were identified
and were addressed again on the following day.79

The findings on the dynamic behavior patterns of these successful proj-
ect managers80 were summarized as follows: “The observation revealed a
remarkably active work style displayed by the project managers, who, on
average, conducted each day 42 meetings, 28 phone calls, and 17 tours to
the site production areas, and devoted 17 activities to paper and computer
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work . . . The average duration of their activities was about 5 min, and
about 90% of the activities they performed lasted less then 10 min . . .
[It should be stressed, however, that] . . . the managers conducted their
work largely in a calm way and with a lot of self-control ( . . . in only
4% of the activities, a loud tone of voice was used) . . . the on-site
project managers were all acting in a dynamic nature.”81

In his 1999 book, What Leaders Really Do, John Kotter refers to the
phenomenon of dynamic patterns of behavior exhibited by effective man-
agers as “the efficiency of seemingly inefficient behavior.” As he explains,
“Of all the patterns visible in daily behavior, perhaps the most difficult
to understand, or at least appreciate, are that the executives do not plan
their days in advance in much detail but instead react and that con-
versations are short and disjointed. On the surface, at least, behaving this
way seems particularly unmanagerial. Yet these patterns are possibly the
most important and most efficient of all.”82

In light of the dynamic nature of the environment surrounding con-
temporary projects, it should not come as a surprise that even very 
successful project managers have to cope with so many problems during
project implementation. Still, it is worth reiterating here that planning
alone cannot guarantee the elimination of problems. In the third edition
of the book Implementation: How Great Expectations in Washington are
Dashed in Oakland, Majone and Wildavsky present their concept of
“implementation as evolution,” and conclude, “The planning model rec-
ognizes that implementation may fail because the original plan was infeasi-
ble. But it does not recognize the important point that many, perhaps most,
constraints remain hidden in the planning stage, and are only discovered in
the implementation process.”83

In his study of top managers, Henry Mintzberg (1973) found their
behavior, like that of project managers, to be highly dynamic. He iden-
tified ten major roles that they perform and pointed to the primary role
as “disturbance handler”: “The manager apparently allows disturbance
handling to take priority over most other kinds of activity.”84 After two
decades, Mintzberg (1991) revisited the roles of the manager in terms
of a system of “ambiguity in, order out”: “Organizations need order.
They sometimes need disorder—shaking up—but for the most part (or,
at least, most of the time), efficient production of goods and services
requires order. And to the managers fall the responsibility of imposing
or at least ensuring that order, as Peter Vaill has commented, for exam-
ple: ‘the manager is a creator and restorer of order’ . . . But even while
seeking to impose order, managers act in a most disorderly fashion. That
is the message of every empirical study, from Carlson on, that the job is
one of ‘calculated chaos.’ It is as if order is good for everyone in the
organization except the manager!”85

A somewhat similar view regarding the role of the manager as 
problem solver is provided by Sayles and Chandler in their study on
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project managers. Their findings add the time dimension as it relates to
both progress (of the project) and speed (of response, that is, the need
to Act with Agility): “In working to maintain a forward momentum, the
manager seeks to avoid stalemates . . . Another penalty for waiting is
that in a good many situations, corrective action is possible only during
a brief ‘window’ . . . The heart of the matter is quickness of response.”86

The importance of maintaining a forward momentum has only increased
throughout the years, as argued by Muirhead and Simon: “Maintaining
momentum is a cornerstone of successful management . . . Maintaining
momentum is more important than always being right.”87

Thus far, we have seen that in today’s dynamic environment, “putting
out fires” occurs more often than the old mind-set of scientific manage-
ment would like us to believe. Successful project managers plan and attempt
to anticipate; yet, at the same time, they develop a state of readiness to
respond quickly to frequent and unanticipated events. They systematically
apply the Act with Agility Guideline, attempting to create and maintain
momentum, to avoid stalemates, and in general to create order. Ultimately,
it is their ability to make quick decisions that enables them to Act with
Agility.

Making Quick Decisions

Making quick decisions is often based on a process of learning by action.
The learning by action mode is adopted when uncertainty (missing infor-
mation) is coupled with an increased demand for speed, which in turn
brings about a greater degree of scarcity of attention. As explained in
the Second Green Guideline, these conditions are very common in today’s
dynamic environment. The following hedge-clipping metaphor, which is
often cited in the literature, illustrates how several cycles of learning by
action are employed to cope satisfactorily with missing information,
speed, and scarcity of attention. 

“The example we shall take is that of a householder facing the ‘prob-
lem’ of an overgrown hedge. The central point of this example is that
analytic solutions appear highly complex (and possibly only approximate),
while a ‘nibbling’ or incremental solution is available, easy, and satisfac-
tory. That is, we emphasize the fact that the final position of a cut
branch is a rather complex function of the physical characteristics of the
shrub, of the adjoining shrubs, and of the place at which the cut is
made. An analytic solution of the problem of where to cut each branch
thus requires both extensive well-developed theory (of the cantilever prop-
erties of cut branches and of interactions with adjacent cut branches)
and extensive data collection (exact dimensions of each branch). In con-
trast, a strategy of repeated clipping and inspecting requires no such
knowledge and rapidly converges on a solution which may be adjusted
to any desired degree of fit to the intended solution—a neatly clipped
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hedge. Hedge-clipping, then provides a clear example of a decision prob-
lem for which a highly reflective strategy is much less satisfactory than
a highly active one.”88

Thus, when speed is of the essence and time constraints are para-
mount, the continuous “nibbling” approach offers two main advantages:

● No demand either for deep problem understanding or extensive data
collection and analysis.

● Hugely reduced cognitive demands on the decision maker. 

The hedge-clipping strategy suggested here is an example of the “act
first, think later” approach. In this case, action is an uncertainty-reducing
device as well as a solution to the problem.89 Often, uncertainty can be
reduced substantially after a few “nibbles.” Thus, only a few iterations
of small actions are carried out in order to reduce uncertainty until suf-
ficient feedback is collected to allow the rest of the task to continue
with a “think first, act later” approach (i.e., a return to the project plan). 

This approach of learning by doing may account for how the site con-
struction project managers in the study cited above were able to solve
some of the different problems during the first three iterations (which
amounted to 91.8 percent of the daily problems they encountered). But
how could the construction project managers solve 50.3 percent of the
problems immediately in only one iteration upon identification of the
problem?

One explanation is intuition. Gary Klein, who studied decision mak-
ing for many years, opens his 2003 book, Intuition at Work, with the
following story: “Almost two decades ago, I conducted my first research
project on decision making, studying firefighters to see how they could
make high-risk decisions in just a few seconds despite all the confusion and
uncertainty inherent in their work. I knew that the firefighters wouldn’t
make their decisions by systematically comparing all of the possible ways
to put out a fire because there wasn’t enough time. I expected that they
would only come up with two leading options and compare these to
each other. I was wrong. The firefighters, especially the more experienced
ones, some with over twenty years of experience, usually just considered
a single option. In fact, to hear them describe it, they didn’t really 
consider anything; they just acted.”90

According to Klein, people are able to make decisions rapidly with-
out conscious awareness or effort as an outcome of their experience.
Thus, intuition can be seen as a natural and direct outgrowth of expe-
rience. Klein defines intuition as the way we translate our experience
into action, as exemplified by the firefighters: “In our interviews with
the firefighters, one of the most common statements my research team
and I heard was, ‘We don’t make decisions.’ This amazed us because
we watched them routinely making very challenging decisions, many
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with life-or-death implications—and yet they were unaware they were
doing it . . . Our research led us to the conclusion that we are all
intuitive decision makers.”91

In his article “How to Think with Your Gut,” Thomas Stewart
reported, “Today the [U.S. Marine] Corps’s official doctrine reads, ‘The
intuitive approach is more appropriate for the vast majority of . . . deci-
sions made in the fluid, rapidly changing conditions of war when time
and uncertainty are critical factors, and creativity is a desirable trait.’
Conditions, in other words, not unlike those in which many business
decisions are made today.”92

Back in 1984, when Daniel Isenberg studied managers and executives
to see how they solved problems and made decisions, he concluded that
executives do not make formal decisions using analytical methods: “Senior
managers use intuition in at least five ways. First, they intuitively sense
when a problem exists . . . Second, managers rely on intuition to per-
form well-learned behavior patterns rapidly . . . The third function of
intuition is to synthesize isolated bits of data and experience into an inte-
grated picture . . . Fourth, some managers use intuition as a check . . .
on the results of more rational analysis . . . Fifth, managers can use intu-
ition to bypass in-depth analysis and move rapidly to come up with a
plausible solution . . . Intuition is not the opposite of rationality, nor is
it a random process of guessing. Rather, it is based on extensive experi-
ence, both in analysis and problem solving and in implementation, and
to the extent that the lessons of experience are logical and well founded,
then so is the intuition.”93

To make quick decisions, to Act with Agility, one must accumulate
extensive experience.94 Klein argues that “there are ways of building a 
person’s experience base. Experience can be codified as stories and ana-
logues.” Thus, being exposed to a large variety of stories (e.g., like 
those presented in this book) can partially compensate for lack of actual
experience.95

Simultaneous Application of the Results-Focused Leadership Principles

While there are situations that call for a more frequent reliance on intu-
ition, by no means should analysis be ignored. As Mintzberg suggests,
“To be effective, any organization has to couple analysis and intuition
in its strategy making as well as other processes.”96 Pondy terms this
relationship as a “union of rationality and intuition in management
action.”97 Likewise, Hubert and Stuart Dreyfus debunk the old split
between intuition and analysis, recommending that beginners should rely
upon analysis when learning a new skill, while experts can use analysis
to sharpen and clarify their intuitive insights.98

In relation to problems of strategic planning, Mintzberg reaches similar
conclusions about planning and implementation: “It is the disassociation
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of thinking from acting that lies closer to the root of the problem.”
Mintzberg explains that the real blame has to be laid neither on for-
mulation (planning) nor on implementation, “but on the very separation
of the two.”99

This concept—the need to apply more than one principle simultaneously—
is exemplified in the following story, Thanksgiving Hocus Pocus, as told
by the project manager, Christian Zazzali:

The client… had contracted with my company to build [in Washington, D.C.]
the first flagship store outside of New England… I was managing the con-
struction project, and I thought my biggest challenge was simply finishing the
work in time for start of the holiday shopping season. The store opened three
weeks before Thanksgiving. Then, two days before Thanksgiving, disaster
struck.

The fire protection system was designed to prevent smoke and fire from reach-
ing the merchandise. If a fire alarm went off anywhere in the building, the
system went into a massive pressurization mode. Dampers would open and the 
system would pump in hundreds of cubic feet of air from outside into the store,
pressurizing every square foot, preventing fire or smoke from spreading into the
store. That night an unknown event tripped the alarm —. The air condition-
ing system was still operational as the outside air temperatures had been warm
all month. That night, however, temperatures plummeted to 20 degrees. With
an alarm sounding in a building complex that covers many millions of square
feet, no one paid attention to the cold air flowing into the space. Pipes froze 
and burst. Hundreds of gallons of water came down through the drywall, soak-
ing merchandise, the carpet and the hardwood racks. This state of the art sys-
tem, which had been designed to protect, was now responsible for unthinkable
damage.

The CEO himself came down from New England. Not looking yet to blame 
anyone—yet!—all he wanted to know was one thing: what was going to be
done to get the store open for the day after Thanksgiving? 

I told him this: “Mr. CEO, we are going to fix this. We are going to
make this right, and we will worry about how it happened later. First order
of business, help the client survive the shock. Done. That was enough 
for then. 

. . . We immediately restored one of the three HVAC systems so we
could at least have some heat. Once the heat was working, we could start
drying things out. We mobilized all available manpower, including project
managers from other projects, and at one point we had a Vice President
operating a wet/dry vacuum. There were some 100 people doing whatever
they could. The day before Thanksgiving we were cutting out drywall as fast
as we could, everywhere we could. We brought in 400 sheets of drywall,
taped it all up, kept going, and had the painters working right behind. All
that was just to make it look good for the day after Thanksgiving because
it all had to come down again. It came down to the wire, but when we
were done it looked presentable. None of the customers knew what happened.
The client was ecstatic. And guess what? He exceeded sales goals on the order
of 200%. My company could have come out of this thing looking bad.
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Instead, the client loves us. We continue to do work with him, and he’s said
to us, “That HVAC design stunk. You were right. Next time, please tell us
what we need.” x

Although the project manager’s behavior is definitely consistent with
the Act with Agility Guideline, at the same time his story demonstrates
that acting with agility may require more than just developing the capa-
bility for quick responsiveness and improvisation. Very often, it can be
accomplished only if another principle of the five principles of Results-
Focused Leadership is simultaneously applied. In this case, the
Thanksgiving Hocus Pocus resulted from simultaneously applying the Act
with Agility and Develop a Sense of a Mission Guidelines. Christian
Zazzali demonstrated a strong sense of ownership of the project, a sense
of a mission. One can better “see” Zazzali’s sense of a mission by arti-
ficially breaking his response to the crisis down into four consecutive
steps:

1. First, Zazzali explicitly decided what not to do: he did not say to
the client “we told you so,” or “let us first sort out who is respon-
sible for the problem.” He also did not first convene a series of
meetings with his own upper management, legal advisors, and insur-
ance consultants in order to figure out what to say to the client and
how to proceed. 

2. His initial action was to calm the client and help him “survive the
shock,” with assurances that “we are going to fix this.”

3. Only then could he attend to the actual preparations for the solu-
tion. The first obstacles were the extremely short timetable and awk-
ward timing— making it necessary to improvise on the composition
of the workforce. He recruited project managers outside of the proj-
ect in order to use them as a substitute for the regular workers, as
well as to help him manage a large workforce without prior work
planning. 

4. Finally, he improvised on the work itself: “We were cutting out dry-
wall as fast as we could, everywhere we could. We brought in 400
sheets of dry wall, taped it all up, kept going, and had the painters
working right behind.”

Only the last step can be fully described by the Act with Agility
Guideline. The first two steps are primarily the result of adopting the
right attitude—attitude of ownership. The third step demonstrates that
this attitude is widespread within the company as a whole, as evidenced
by the willingness of the project managers to serve as common workers.
These first three steps fall under the guideline Develop a Sense of a
Mission. The next chapter, Adopt a Will to Win, further explains this
guideline. 
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This concept of simultaneously applying more than one principle is
true for all five principles. When one first studies the principles, the eas-
iest way to understand them is to learn each of the five principles as if
it were applied separately. However, once the individual principles are
grasped, they should all be perceived as they are most often implemented—
as a union of principles that are applied simultaneously. (This concept
is addressed again in the epilogue to this book.) 
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CHAPTER 3

The Yellow Principle: Develop a 
Will to Win

The First Yellow Guideline: Develop a Sense of Mission

The literature suggests several ways to distinguish between leaders and
managers. 

Leaders are people who do the right things, while managers do things right.
Leadership means coping with uncertainty and change, while managing
means coping with complexity in stable conditions. Management, on the one
hand, produces a degree of predictability, focuses on systems, relies on con-
trol, organizes and staffs, accepts the status quo, and motivates people to
comply with standards. Leadership, on the other hand, produces change,
focuses on people, relies on trust, aligns people with a direction, challenges
the status quo, and inspires people to change.

In the project domain, this dichotomy raises the question, are successful
projects managed or led? On the basis of a study of 36 successful proj-
ect managers, Laufer and Hoffman provided the following answer: “From
the analysis . . . we can draw two significant conclusions regarding the
question of leadership vs. management. First . . . successful projects
require strong leadership . . . Most project management writings stress
the managerial aspects of projects, failing to recognize the significance of
leadership . . . accepting the recommendations of the prevailing project
management literature will bring about projects which are over-managed
and under-led. Second . . . project managers have to assume both roles,
leadership and managerial. There is, however, a need for a change in the
kind of management practiced . . . in a dynamic environment, project
management is not about performing according to plan, with minimal
changes. It is about meeting customer needs, while coping successfully
with unavoidable changes.”1



James Highsmith, who wrote extensively on software development, also
concluded, “Unfortunately, most software development projects are man-
aged, not led.”2

The current principle concentrates on project leadership. However,
before presenting the specific guidelines of the current principle, it is
important to understand the need for project leadership in the typical
project environment, as well as its unique focus.

Peter Vaill, a management scholar, chose the permanent white water
metaphor to describe the complex, turbulent, changing environment in
which we are trying to operate. According to Vaill, following are the five
intertwining characteristics of permanent white water:

1. They are full of surprises.
2. They have complex systems that tend to produce novel problems.
3. They are “messy” and ill structured.
4. They are often extremely costly.
5. They have preexisting conditions that raise the problems of recurrence.

In addition, the practical implication is that “permanent white water
conditions are regularly taking us all out of our comfort zones and ask-
ing things of us that we never imagined would be required. Permanent
white water means permanent life outside one’s comfort zone.”3

Ronald Heifetz went one step further and pinpointed the main chal-
lenge stemming from the need to cope with life outside one’s com-
fort zone, namely, coping with adaptive problems. It is essential, 
however, to first overcome the prevailing difficulties of identifying the
difference between an adaptive problem and a technical one. This is
how Heifetz explains some of the differences between these two types
of problems:

“There are problems that are just technical. I’m delighted when a car
mechanic fixes my car, an orthopedic surgeon gives me back a healed
bone . . . That’s a key question: is this a problem that an expert can
fix, or is this a problem that is going to require people in the com-
munity to change their values, their behavior, or their attitudes?”4

“With a technical challenge, the problem and the fix are already
known. So the job really is to coordinate behavior and mobilize people
to perform at their best what they already know how to do . . . An
adaptive challenge is primarily one that requires people to develop new
ways of doing things. It requires people to suffer the losses of sifting
through what DNA to discard from their past. Technical challenges don’t
have the same demand. They require you to know the state of the art
so that you can implement and mobilize organizational expertise.”5

This is how Heifetz explains why projects require both management
and leadership: 
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The quality and abundance of leadership markedly impacts the project world. 
Yet . . . we still tend to treat projects primarily as technical efforts that
require management, i.e., the authoritative organizing of systems with an
emphasis on planning and control . . . People need first-rate management
when they face known challenges that fit their organizational designs, norms,
and expertise. But they need leadership to tackle new challenges for which
adaptability becomes paramount.6

Highsmith also views the main issue interfering with effective project
management as the need for adaptation and asserts that “adaptation depends
on leadership and collaboration rather than on command and control.”7

When faced with real-life situations, successful project managers do not
distinguish between management and leadership. As the meta-principle
indicates (see introduction and epilogue), all five principles of Results-
Focused Leadership are tightly interdependent, and the process of their
implementation in the workplace requires fusion, not fission. Despite it
being very artificial to split the principles, it is very helpful to do so and
to treat each one as a stand-alone entity during the learning phase. All
five principles attempt to mirror reality and therefore exhibit both man-
agement and leadership characteristics.8 The current principle, however, con-
centrates on the leadership elements that allow for adaptability throughout
the other four principles.

The current principle is composed of the following three guidelines:

● The First Yellow Guideline: Develop a Sense of Mission
● The Second Yellow Guideline: Challenge the Status Quo
● The Third Yellow Guideline: Persevere, but Know When to Retreat

The three guidelines differ by the frequency of their application as well
as by the roles of the people who apply them; yet, they are highly inter-
related. The first guideline should be employed by as many people of the
project team as possible and, once embraced, should be virtually applied
on a continuous basis. The sense of mission should derive from within
each team member with guidance by the project manager in the proper
direction. The second guideline should be practiced primarily by the proj-
ect leader, and though usually it is applied only infrequently, it has a real
impact on the continuous use of the first guideline as well as on all the
other principles of Results-Focused Leadership. The third guideline should
also be applied only by the project leader and even less frequently than
the second guideline. However, it affects the use of the first guideline of
this principle, as well as all other principles, even more profoundly. 

Coping with Adaptive Problems

In the following story, Rex Geveden from NASA tells us about the strong
sense of mission exhibited by two members of the project he managed. 
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It was a chilly, overcast Saturday in early December, and Don Hediger, a young
electrical engineer working on our project, dropped by the laboratory to see what
was happening. The space instrument we were building, called the OTD (Optical
Transient Detector), was being tested in a thermal vacuum chamber. The pur-
pose of the test was to prove that the OTD could survive temperature extremes
in the ice-cold vacuum of space. 

. . . David Trice was the engineer on duty when Don arrived at the lab-
oratory. Thermal vacuum tests are conducted around-the-clock, requiring at least
one engineer to be on duty at all times to periodically check out the instrument
and make sure things are normal. 

Inside the thermal vacuum chamber the temperature was 300 degrees
below zero. Since some hardware components cannot withstand such cold
temperatures, the OTD had several heaters that were used to keep the
sensitive components warm. Meanwhile, outside the building, the wind
was picking up, the sky darkened, and the power failed. The extreme
winds had blown down a pair of power lines and shorted out all power
to the building. Don knew they were in real trouble, as the special
lenses in the OTD could only withstand temperatures down to about
30 degrees below zero. If the lenses cracked under the extreme temper-
atures, there would be no time to regrind them and the project would
be doomed.

Knowing that the instrument required 14 volts of power, Don wondered if
a common 12-volt battery might be enough to power the OTD heaters in
an emergency. He jumped into his car and raced to the Amateur Radio Club
office only a mile away. As president of the club, Don knew there were two
deep-cycle, 12-volt batteries on hand that were used for ham radios—just
what he needed. He raced back to the test facility and hooked the batteries
up to the essential power bus on the instrument. 

Under the dull glow of emergency lighting, Don and David began a vigil
that would last until dawn. Because of the power outage, they could not meas-
ure the instrument temperatures, but they were able to monitor the current flow
in the heater circuits with a hand-held meter to determine if the heaters were
on or off. They were on and the batteries were working! Now it was a wait-
ing game. 

After about three hours, the emergency generator was brought online to
supply power to the building and test equipment. Finally, the instrument
could be tested and the temperatures could be monitored. Don and David
ran a checkout test that showed that the OTD was fine and the temper-
atures were all within the normal range. A crisis had been averted by Don’s
quick thinking.a

This story demonstrates that coping with surprises requires staff who are
not only highly skilled and resourceful, but who are also capable of cop-
ing with adaptive problems and approach their work with a sense of
mission. 
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Following an analysis of case studies of several successful projects,
Heifetz concluded, “Leadership . . . is not restricted to people in posi-
tions of authority. We see that the adaptability of an enterprise requires
that many people exercise leadership at various moments in a complex
process, within and across organizational lines . . . and develop . . . a
sense of mission.”9

Indeed, most of the storytellers featured throughout this book empha-
size how they have to cope with “life outside one’s comfort zone,” that
is, with adaptive problems. These problems are not dealt with effectively
via “command and control,” not even with the typical reward systems,
accountability systems, or empowerment programs. Enlisting the team to
go outside their comfort zone requires the commitment, dedication, pas-
sion, and spirit that can only be found in teams infused with a sense
of mission. 

Facilitating the Development of a Sense of Mission

In their research on successful teams, Warren Bennis and Patricia Ward
Biederman concluded, “Great Groups think they are on a mission 
from God . . . Great Groups always believe that they are doing some-
thing vital, even holy . . . everything they do seems meaningful and
valuable.”10

The stories presented here were selected for the light that they shed
on the practical question of how you, as the project leader, can increase
the chances that your team will indeed develop a deep sense of mission.

In the First Brown Guideline, Create and Maintain a Focus, the impor-
tance of producing a “wow project” was discussed. The following story,
by Ray Morgan, demonstrates how the “wow” feature of the project led
to the utmost dedication of its project manager.

In 1980, I was hired to lead a project for AeroVironment, a small com-
pany run by a man named Paul McCready, who was known as the “Father
of Human-Powered Flight” . . . McCready had gotten Du Pont interested
enough in his activities to sponsor a solar airplane that would fly from Paris
to London. Solar power was still in its infancy, and nothing like this had
ever been tried . . . To me it was the dream of a lifetime, something 
I never thought I’d get a chance to do. Solar power was one of the last
frontiers in aviation. It was pioneering in the truest sense of the word. I
told McCready when we were negotiating my employment, “If I had another
way to support my family, I would do this for free” . . . We flew the 
Solar Challenger from Paris to Kent, England, and Du Pont loved it . . .
I couldn’t pull myself away. The kinds of projects I was working on were
intoxicating.b

In The Soul of a New Machine, Tracy Kidder tells the story of the
creation of Data General’s MV/8000 computer (the Eagle Machine) by
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the Eclipse Group, a group of engineers led by Tom West. The Eagle
was the enhancement of the existing machine, the Eclipse. Here Tracy
tells us about West’s efforts to make the Eagle a “wow project”: “To at
least some engineers, at the outset, Eagle appeared to be a fairly unin-
teresting computer to build. Yet, more than two dozen people worked
on it overtime, without any real hope of material rewards, for a year
and a half; and afterward most of them felt glad . . . West never passed
any opportunity to add flavor to the project . . . He was always find-
ing romance and excitement in the ordinary . . . ‘West,’ said Alsing (the
software engineer), ‘took a bag on the side of the Eclipse and made it
the most exciting project in the company, the most exciting thing in our
lives for a year and a half. He never bored us.’”11

Constantly striving to transform every project into a project that 
matters—a “wow project”—is at the heart of Tom Peters’s philosophy 
of project management: “The world of WOW Projects rests on but 
one word: REFRAMING. That is . . . every ‘assignment’/‘task’/‘job’ 
is merely a starting point. Your real ‘job’: Turn that—often apparently
mundane—task/job/assignment into something cool/memorable/
WOW!”12

Bennis and Ward Biederman concluded that “inspirational leaders can
transform even mundane projects, turning them, too, into missions from
God.”13 One example of a leader who was able to imbue his team with
a deep sense of mission is shared by Frank Snow, ground system and
flight operations manager from NASA’s Goddard Space Flight Center:

It was eight months before launch when my second Flight Operations team
lead said he was leaving the project for another job, just six months after
the departure of the original lead . . . With the loss of the second lead, and
only eight months to prepare . . . I was forced to rethink what qualifica-
tions I needed for the Flight Ops lead. No longer did extensive operational
experience seem to be the one and only prerequisite. I needed someone who
could turn eight people into a competent, cohesive, motivated team . . . 
I needed a leader. 

Fortunately for ACE, we already had a member of the Flight Ops team
who could do the job. Jeff was good technically, but he was also respected
by the other Flight Ops team members for his honesty, responsiveness, and
dedication to the ACE mission . . . His enthusiasm and dedication were con-
tagious, affecting both the Flight Ops team and the other groups that worked
with him . . . especially during the last two months before launch, the Flight
Ops personnel worked 10–12 hour days, as well as weekends. I never heard
any serious complaints; the Ops team saw this difficult task as a unique
opportunity.c

Jeff ’s ability to render a “difficult task” into a “unique opportunity” is
primarily attributed to his contagious enthusiasm and dedication.
Likewise, Peters cites Benjamin Zander, the conductor of the Boston
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Philharmonic, who declared, “I have no pride. I’ll do anything that’s nec-
essary to get people involved. I am a dispenser of enthusiasm.” Peters
further explains, “Ben Zander is an extraordinary conductor. Think “sym-
phony” . . . and you are likely to think about command and control,
authoritarianism, uniformity and control. All that is true . . . to some
extent. But what makes for a great symphony, Zander reminds us, is
each member of the orchestra soaring to unimaginable heights. And that
means . . . engagement and involvement (passion) . . . not just mem-
orizing one’s part in Beethoven’s Ninth. And what does it take to get
members from here to there? How about . . . Chief-Dispenser-of-
Enthusiasm.”14

Being a dispenser of enthusiasm, that is, infusing enthusiasm into oth-
ers through their daily ongoing interactions, is the natural way to facil-
itate a sense of mission. At times, however, leaders must employ more
systematic and structured means for changing their team’s attitude. Chuck
Anderson, the vice president of Raytheon, served as an inspiration to his
team members and used the team’s monthly meetings as a vehicle for
instilling in them a sense of mission. 

All of my team members, approximately 80 of us, met for half a day off-site
at a hotel. We did this every month. We rented a ballroom, and the whole
purpose of that meeting, every month, was constancy of purpose. It was to get
everybody aligned—or brainwashed, as some said. 

“Let’s remember what we’re about, what our responsibility to our country is.
Let’s do what’s right. What’s right is delivering on time, making sure the design
is right, making sure we meet every requirement . . . ”

Some of the people who went to these meetings never got it, and we got
rid of them. Even some of my most trusted people expressed doubts that the
government . . . could fulfill its part of this deal and get out of our way
to let us build better missiles . . . Ultimately, they had faith in me. I was
the one whose job was on the line if we screwed up, if it didn’t work out—
and I did my best to make it clear that I knew we were doing the right
thing.d

During these monthly meetings, Chuck used his position as a trusted
leader to create meaning for his team members. One of the consequences
of permanent white water conditions is loss of meaning. Vaill asserts,
“We experience both surprising, novel, messy, costly, recurring, and unpre-
ventable events and feelings of lack of direction, absence of coherence,
and loss of meaning.”15 The British philosopher of management Charles
Handy explains the recent growing search for meaning in the workplace:
“We’re all looking for why we do the work we do. It was easy in 
the past—we were doing it because we needed the money to live. Now
it’s clear that money—for many people . . . —is more symbolic than 
real. We generate more wealth than we really need to live on. And 
money becomes a rather crude measure of success. We’re looking for
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something more. There is, in my view, no God-given explanation for each
of us as to what success might be. I do believe that we are each of us
unique. We each have something to contribute to the world, and the
search for meaning is finding out what that is before we die.”16

Bennis asserts, “Great leaders imbue even the most mundane work with
meaning and turn even tedious activities into inspirational missions that
people rally around.”17 Bennis and Ward Biederman present a powerful
example of the impact of creating meaning. Due to security reasons, the
participants in the Manhattan Project were not told at first about the
unique purpose of the project, namely, the development of a weapon
that could end the war. However, the project manager persisted until the
army granted permission to lift the veil of secrecy. This is how the proj-
ect manager describes the impact of this new understanding regarding
the nature and purpose of the project on the project team: “Complete
transformation. They began to invent ways of doing it better . . . They
worked at night. They didn’t need supervising in the night; they 
didn’t need anything . . . The work was done ‘nearly ten times as fast’
after it had meaning.”18

Following is how Tom Gillman, the contracting officer of Raytheon,
assesses Chuck’s attempts to create meaning and the resulting impact on
the team’s attitude.

A particular piece of hardware on the missile had to work 90 percent of
the time. Watching flight tests over one period, we determined that there
were failures that occurred less than 1 percent of the time in over 1,000
watches. Contractually, we could have said, “Not our problem, we’re not
going to pay attention to it.” Instead, we decided it was the right thing to
do to see if we could figure out what was happening. We locked some engi-
neers in the lab for six months and had them duplicate that failure. 
They determined that with a simple modification of the missile we could
eliminate it.

We ended up spending a couple of million dollars to fix 5,000 missiles that
weren’t under warranty. We could have hidden behind the specifications. Nobody
paid us to do the extra work, but it was the right thing to do for the war
fighter . . . In previous contractual relationships we would have said, “Since it’s
not in the spec, I’m not going to do anything.” We could have written a pro-
posal to the government that said something like, “We can improve this by this
much and it’s going to cost this much money.”

All programs have problems. In the normal mode of government contracting,
everybody runs to the contract and says,“ What does it say on paper?” Not us.
The first thing we did was ask what was the best thing to do for the war
fighter. Once we determined that, then we decided on the best way to solve the
problem, given our resources.e

Thus, as Bennis concludes, “We can do so much better than we 
do by reminding people of the meaning of their work.”19 The stories
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presented in this guideline demonstrate that enhancing the development
of a sense of mission requires project leaders to nurture the following
aspects of work: the task has to matter to the participants; participants
with the right attitude must be recruited; and project leaders have to
build meaning, passion, and commitment through their daily interactions
with team members. However, at times, developing a sense of mission
is not enough to guarantee success. In that case, as will be explained in
the next guideline, project leaders have no choice but to challenge the
status quo.

The Second Yellow Guideline: Challenge the Status Quo

In their book Fusion Leadership, Daft and Lengel argue that “leadership
in a destabilized world means nonconformity. It means breaking tradi-
tion, boundaries, and norms. One obvious trait that distinguishes a leader
from a manager is a willingness to take risks . . . Leaders do not 
play it safe . . . It takes courage to jump into a new way of doing
things . . . Failure is the first step towards success . . . Without fail-
ure we don’t learn . . . Leadership is a struggle, both within yourself
and within the organization.”20

The stories in the current guideline will demonstrate this argument by
presenting a series of “challenge the status quo” examples that require
risk and courage in the process of failure, learning, and struggle.21

Listening to Yourself

In the opening story, Listening to the Voice Inside, Joan Salute, a project
manager from NASA, reflects on the most fundamental question, “What
makes for a successful project manager?” 

Like most of us, I’ve had to think hard about what makes for a successful proj-
ect manager . . . Project managers need the ability to: plan, schedule, budget,
monitor, control, etc., etc., etc. I don’t know about you, but I have a hard time
with these lists. Of course these abilities matter, but for me just one stands out
as the defining characteristic of any good project manager, and this is one usu-
ally not included in the list or easily encapsulated in a single word. That char-
acteristic is his or her willingness to challenge the conventional way of doing
things.

Joan’s mission seemed straightforward enough in the beginning: to launch a
vehicle modified to include experimental materials, study it as it reentered
the atmosphere, and then recover it. However, after being informed by the
Pentagon that the mission “appeared” to conflict with the Strategic Arms
Reduction Treaty (START), it became clear that explicit Pentagon approval
would have to be granted to recover the vehicle. A two-month approval
process dragged on for 11 months without approval or denial.
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They finally approved recovery of the vehicle, but stipulated that our data
must remain classified . . . After waiting this long for the first decision, I
had to decide was it worth it to fight this decision. Whereas some project
managers might have gotten fed up and accepted the ruling, the status 
quo, I dug in my heels and said “no” . . . It was a NASA flight experi-
ment for the Aerospace Industry and for NASA—we needed this data. I esti-
mated the value of the mission would drop by 80 percent if the data were
classified.

It’s true you have to choose your battles, but if you’re not willing to fight
you don’t win any. It was a risky strategy, perhaps a bit bold, but our team
truly believed the data met the requirements for non-restricted distribution. As
it turned out, we won them over.

. . . On this same mission . . . Another national lab approached us with
an offer to develop and provide GPS equipment to track our reentry. They had
been looking for funding for a long time to develop their GPS equipment. There
was pressure on me from the Air Force to accept the offer. The Air Force had
helped us out in the past and now wanted this from us. No one could believe
it when I turned the offer down. The pressure to accept came down even heav-
ier when the other lab offered us the equipment for a greatly reduced price.
Again, I said “no.”

. . . It was uncomfortable to be the “bad guy” in this instance, but I said
no because I felt it would have diverted our personnel resources and distracted
us from our mission . . . The status quo thing to do would have been 
to try and keep everyone happy, but I drew a straight line in my mind 
as to what I saw was necessary to achieve a successful mission and never
wavered, and we did have a successful mission, I believe, because we remained
focused . . . 

You can’t always do what people want you to and expect to be loyal to your
own core values. There will always be somebody with a competing interest there
to challenge you on a judgment call. You’ve got to decide who you want call-
ing the shots for you, yourself or someone else. That’s why I believe challenging
the status quo means challenging yourself to “do the right thing.” When you
know what’s right, you only need listen to yourself. f,22

The following story will show that “listening to yourself ” may often
require you to take risk and to exhibit courage. This story is about a
multistage project that was behind schedule when a very experienced proj-
ect manager, Rick Obenschain, was brought in to lead it. Rick found
out that trying to meet the specifications for one of the instruments (the
sounder) would not allow him to stay on schedule. Rick knew, however,
that by following the conventional way of doing business, he would not
convince his client to revisit the specifications. Thus, he embraced a more
unconventional way: 

I needed to understand what was really needed by the people who would be
using the instrument. Our customer was the National Oceanic and
Atmospheric Administration (NOAA). Unfortunately, we had about three lev-
els between the actual user, the National Weather Service, and the people
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who worked with us at NOAA. One day I called up Joe Friday at the
National Weather Service. I said, “Joe, what time in the morning do you
get in?” He said, “I get in at 6:30 a.m.” I asked him, “If I’m standing
downstairs at the elevator at 6:30 tomorrow morning, can I have the first
half-hour of your day?” He agreed. 

I got up early and went over to his office building. When he came in and
saw me waiting by the elevator, he said, “Things aren’t going too well, are they,
Rick?” I said, “Joe, they’re not. But I’m going to make a deal with you. If you
will tell me right now what’s the minimum you can accept on the first 
spacecraft, we’ll get it off the ground. Eventually, we’re going to build you five space-
crafts, and I promise that every one will be better than the last from the instru-
ment standpoint. But I can’t build the sounder the way you want right now.
We’re going crazy. I can’t get agreement on the real requirements from NOAA.
So, what can you accept?”

We sat down there and negotiated in thirty minutes what the sounder
was going to be like on the first spacecraft. I left the building before 
the other NOAA people came in because I couldn’t be seen there talking 
to the National Weather Service. I came back and said, “Okay. We’ve got
a plan now. We know how to do this.” I told the people at NOAA what
we were doing, and they said, “Well, wait a minute. You’re not meeting 
the spec.” 

I said, “I’m meeting your requirements.” “No, we want you to meet the spec.”
I said, “We’re not going to meet the spec. We’re going to meet the require-

ment. Where did that requirement come from? Do me a favor, and go back
and talk to the people who are going to use this instrument and make sure
that isn’t what they’re willing to work with.”

And guess what the National Weather Service told them? They said, “Yeah,
Rick’s right. It’s not the specification, but it’s what we need.” So, with NOAA’s
concurrence, we built our sounder and launched their satellite . . . against all
odds, we delivered what was needed.g

In the next story, Don Margolies tells us that toward the final stages
of a very complex project he initiated something that has never been
done before at NASA—something that put him at odds with both his
superiors and team members. Nobody forced him to challenge the stan-
dard practice and initiate this risky effort. So why did he take the risk?
Apparently, Margolies “listened to himself.” 

You’ve heard the expression, “Test what you fly, fly what you test.” It’s hard to
argue with that in theory. In this case, it was a risk I was willing to take.
The ACE observatory had a suite of nine instruments . . . It was the first
time on any NASA project that I know of when all the instruments on an
observatory came off for rework or calibration after the full range of environ-
mental tests and then were reintegrated at the launch center without the bene-
fit of an observatory environmental retest. Several people on the project thought
I was crazy. Why do it? We had gone through our environmental test programs
successfully and everything seemed to be operational. If it’s not broken, don’t fix
it, right?
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After weighing all the considerations, Margolies decided that there was more
than enough slack in the schedule as well as the budget and that this was
the best way to serve his clients, the scientists:

We were in a position to ask, “What can we do to make the science 
better?” . . . For those who had only completed marginal calibration prior to
testing, the alternative was to calibrate again in orbit. Calibration in orbit takes
time, and it’s not as precise as on the ground. So there really was a net benefit
to the science by doing this . . . 

. . . How do you know the risk is low enough to put an instrument back
on without retesting it under vibration? That was the question my management
put to me. When I approached them about this, they didn’t mince words. “Don,
you are crazy,” they told me. But I knew I was going to hear this, and I was
prepared to explain . . . Ultimately, I was able to get management to buy off
on the decision, but not without first undergoing an independent review of our
plans. 

. . . There were other stakeholders . . . whom I had to convince. The
one I was most concerned about was Mary Chiu [the contractor’s project man-
ager] . . . We talked about it exhaustively . . . Getting Mary’s buy-in, albeit
a reluctant buy-in, was a major precondition for going through with it.h

The end results? The ACE mission was very successful.

In the three examples presented thus far, the project manager aban-
doned the status quo only following negotiation and agreement with
external authorities, upper management, the client, or with his project
team. In the following story, told by Rex Geveden from NASA, the sta-
tus quo was abandoned without any prior negotiation or agreement: 

The instrument had failed its vibration test, and all of us on the team were
extremely disappointed . . . The vibration test had failed because a bracket that
connected our instrument to the spacecraft was not strong enough . . . At a min-
imum, fixing the problem would normally require going through the standard 
procedural steps for an engineering change. 

The bracket had to be redesigned to ensure its resistance to vibration and
then manufactured and inspected. Even by optimistic estimates, following pro-
cedures would delay the project by a couple of weeks—time that the proj-
ect could not afford.

[My] Chief Engineer, Fred Sanders . . . had a radical idea; he himself would
take the bracket and strengthen it . . . He had the knowledge, skills and tools;
all he needed was flight-quality hardware. I trusted Fred and gave him the
green light.

On the same afternoon of the test failure, Fred sketched a hardware modi-
fication for the bracket . . . He had our shop cut the pieces that afternoon
according to his sketch. He then took the pieces along with some borrowed pins
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and screws to his home where he drilled and tapped the instrument bracket and
fastened the panels. We were back in test the next day and were overjoyed to
see that the hardware passed the vibration test.i

It is very illuminating that Rex Geveden, the program manager who
trusted his chief engineer and allowed him to deviate from the stan-
dard procedures without getting the necessary permission first, felt con-
fident enough to go ahead and share this story immediately following
the event. Even more illuminating is the fact that Rex was promoted
to the position of NASA’s chief engineer and later on further pro-
moted to the prominent role of NASA’s associate administrator.
Apparently, both Rex and his superiors endorse Joan Salute’s conclu-
sion: “I believe challenging the status quo means challenging yourself
to ‘do the right thing.’ When you know what’s right, you only need
listen to yourself.”

However, before one concludes that “listening to yourself ” and rush-
ing to take risks is always advisable, one must listen to Colonel Jeanne
Sutton, a program manager from the U.S. Air Force, who likewise shares
her strong conviction that successful project management requires risk
taking. However, she also warns, “If you don’t have common sense, you’re
better off not taking risks. If you’re known for doing stupid things—
don’t take risks, you’re just going to hurt yourself and others.”j The
importance of being able to exercise common sense and judgment while
taking risks will be further discussed in the next guideline. In the fol-
lowing example, Colonel Sutton presents her own dilemma regarding risk
taking: whether she should openly challenge her new boss in the presence
of his guests.

After only two weeks on her new job, she was summoned downtown to
her boss’s office and was surprised to find that he had also invited three
senior executives from the company who had been involved in her pre-
decessor’s firing. Following their cordial greetings and expressions of sup-
port for her as the new program manager, the executives proceeded to
brief her boss on everything that they thought was wrong with her office’s
solicitation for a bid and described her staff ’s actions in inflammatory
terms. Her boss defended her lack of background knowledge, but then
gave her multiple action items. After accepting the assignments and reas-
suring everyone that she would handle their concerns, she had another
unexpected reaction.

Now, I had a quick decision to make. I could either sit back and smile benignly, 
playing puppet-on-a-string to both my boss and the contractor executives, or 
I could stake my claim as THE program manager and demand to work 
one-on-one with the contractor’s leadership to resolve issues at my level.

So, with a slam of my hand on the table, I informed the executives that I
would not tolerate them running to my boss first and taking his valuable time
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for things I was hired to take care of. I shocked everyone, including my boss,
with my directness. They never dared challenge my authority again.k

The rationale that led Colonel Sutton to her quick reaction may be
nicely explained by using the boiling frog analogy. According to the boil-
ing frog tale, a frog can be boiled alive if the water is heated slowly
enough. If a frog is placed in boiling water, it will jump out, but if it
is placed in cold water that is slowly heated, it will never jump out.
The lesson of this tale is that people should make themselves aware 
of minor deviations, lest they suffer a major, often catastrophic, 
loss. Thus, to make sure that “they never dared challenge my authority
again,” Colonel Sutton had to take the risk and react immediately and
decisively.23

Improving Courage through Practice

The Third Green Guideline (Use an Appropriate Amount of Redundancy)
elaborated on coping with project risk, primarily via the planning sys-
tem. Yet, the current guideline stresses on the need to take risks through-
out project life. Why is it necessary? Why can’t one eliminate risk
altogether early on? One answer to this question is provided by
Bill Townsend, who has been involved with close to 60 launches
during the course of his NASA career: “It is a real fallacy that it is pos-
sible to drive risk to zero . . . Everything we do has residual risk asso-
ciated with it.”l,24

Terry Little from the U.S. Air Force goes much further, claiming that
taking risks is actually vital for project success: “You have to be willing
to take risks in order to be successful. This carries with it an increased
likelihood of mistakes. If you’re not making mistakes, you’re not reach-
ing far enough.” Little values mistakes made by his staff for two rea-
sons. First, he believes that avoiding mistakes is easy—you just don’t have
to do anything. Second, he believes that no learning is as powerful as
that which comes from making mistakes: “You can observe other peo-
ple, or read, but there’s nothing like good, healthy regret to give you a
little insight.”m

Lynda Rutledge, a systems engineer who worked on Little’s team, pro-
vided a concrete example of Little’s philosophy that a leader must cre-
ate an environment where people are not fearful of making mistakes:

After being awarded a contract, one of the companies protested a decision
that she had made during the source selection and formal hearings were
held:

I was on edge since I’d been called to testify, and I think that he could see
that. “There’s something I want you to remember,” he said. “One of your
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virtues is that you’re willing to take risks and make a decision and 
move forward. You get things done, and I don’t want this episode to taint
that or make you afraid to do things.” He said this same thing had hap-
pened on one of his earlier programs. Someone he admired for her energy
and determination had to face a protest in her area. She never got over it,
he told me.

A lot of bosses talk the talk about letting you take risks, but when some-
thing goes wrong, they punish you. Not Terry . . . “This is a good experience
for you,” he said to me, “you’re going to learn so much from this.” His sit-
ting down with me and saying these things restored my self-confidence. As it
turned out, the protest was not sustained. Over the long run, the memory of
that experience encouraged me to be willing to stick my neck out again and
again.n

In his article “No Risk, No Reward,” Keith Hammonds reminds us
that “playing it safe isn’t always playing it smart.”25 In their book 
Play to Win, Larry Wilson and Hersch Wilson similarly assert, “When
we are deeply invested in playing not to lose, we often catch ourselves
thinking—and it seems almost rational—‘if I can just get to my death
unscathed, I’ll have made it.’” Wilson and Wilson also explain what is
wrong with this philosophy: “When we choose the path of playing not
to lose . . . we eliminate finding our own voice. Our voice atrophies
because it is not used . . . By choosing to never go wrong, we elimi-
nate intellectual growth because it requires experimenting and risking
being wrong . . . If we choose to be comfortable above all else . . .
our courage and creativity atrophy.”26

Dan Ward and Chris Quaid from the U.S. Air Force point out that
in some circles, courage and judgment in project management have
apparently already atrophied: “We can’t allow risk management to be a
bloodless, rationalistic exercise in careful planning. It is rightly a human,
subjective activity. When you get right down to it, risk management is
basically an exercise in personal courage and professional judgment. Lest
we be accused of making stuff up, in the name of due diligence, we
searched the Risk Management Guide For DoD Acquisition, Sixth
Edition (Version 1.0 Aug 2006) for the words ‘courage’ and ‘judgment.’
Neither word turned up . . . The DoD shouldn’t feel too bad—we
searched the online archives of a commercial journal, Risk Management
Magazine, and got the same results.”27

This is what Senator John McCain, the coauthor of Why Courage
Matters: The Way to a Braver Life, had to say about the atrophy of
courage and its dire consequences: “Over the past 30 years, American
culture has defined courage down . . . Courage is like a muscle. The
more we exercise it, the stronger it gets. I sometimes worry that our col-
lective courage is growing weaker from disuse . . . That means trouble
for us all because courage is the enforcing virtue, the one that makes
possible all the other virtues common to exceptional leaders: honesty,
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integrity, confidence, compassion, and humility. In short, leaders who lack
courage aren’t leaders.”28

How can you make sure that your own courage does not atrophy?
What can you do to improve your risk-taking attitude? William Miller,
the author of The Mystery of Courage, asserts, “One thing that helps [you
become more courageous] is to read stories of courage. They make you
wonder how you would have done compared with the hero of the tale,
and you get very humble. You start self-querying and fantasizing about
your own response, your own reaction. As the psalmist says, “You become
what you behold.”29

In a recent article in Harvard Business Review, Kathleen Reardon con-
cludes that courage is a skill that one can improve through practice. Just
as Little stresses the importance of learning from one’s own mistakes, she
argues that “most great business leaders teach themselves to make high-
risk decisions. They learn to do it well over a period of time, often
decades.”30

Warren Bennis and Burt Nanus, who interviewed more than 100
successful leaders in preparation for their book Leaders, observe,
“Perhaps the most impressive and memorable quality of the leaders we
studied was the way they responded to failure . . . They simply don’t
think about failure, don’t even use the word, relying on such syn-
onyms as ‘mistakes,’ ‘glitch,’ ‘bungle’ or countless others.” Undoubtedly,
these successful leaders do have failures like everyone else, but rather
than adopting the negative, limited view embedded in the word fail-
ure, they choose to view such experiences as mistakes that they can
learn from.31

In the following story, Dougal Maclise, a project manager at NASA
and another strong proponent of “zero failure equals zero progress,” tells
us how he attempted to help Bobby, a blind child, to become less averse
to risk.

After I graduated from college, I worked for two years with the Portland
Public Schools as an equipment designer for handicapped children. One of
the boys I worked with was named Bobby Smith. Blind since birth, Bobby
was about to start attending a new school. In Portland at that time, 
most of the students with disabilities were being integrated into the regular
schools. My task was to help the District’s Mobility Expert, Mr. Thompson,
teach Bobby how to get to and from school and around the school grounds
on his own.

The two started out by meeting Bobby and his mother at their house, which
was located on a quiet street about four blocks from the school. The route
that Bobby would have to learn to negotiate appeared to be straightforward
and fairly safe. 

They all sat down in the living room to map out the strategy and sched-
ule for working with Bobby. Mr. Thompson asked Bobby to go to the
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kitchen and back. He went to the kitchen table, turned around, and came
right back. Then Mr. Thompson asked Bobby to stand in front of him and
point to the doorway of the kitchen. After some hesitation, Bobby pointed
toward the kitchen, but a little to the left of the doorway. Mr. Thompson
continued on,

“Where is the wall?”
Bobby pointed towards and above the couch.
“And how about the ceiling?”
Bobby said, “What’s a ceiling?”
That hit me. Bobby’s pointing had been skewed and not what I would have
expected from a sighted child, but surely he knew what a ceiling was. 
Mrs. Smith said, “I guess we never talked about it, so he doesn’t know what
it is.”
Mr. Thompson then asked Bobby to run to his room and back. “We don’t allow 
running in the house,” said Mrs. Smith.
“Where can he run?”
“In the back yard, on the lawn,” she said.
“Anywhere else?”
“Sometimes we run together at the park, but usually we play on the swings.”
“How about the slide?”
“I like the slide!” Bobby piped up.
“I help him,” said his mother.
“Where does Bobby play on his own?” I asked.
“Usually in his room or in the kitchen, if I’m there cooking.”
“I heard you say it was against the rules, but does he ever run in the house?”
“No, it’s just too risky.”
“We’ll have to change that,” said Mr. Thompson.
The next few months we all worked with Bobby to help him explore his 
world . . . Mrs. Smith started to let him take greater risks, but she wanted
to pad all the doorways. She soon found that that was not really needed because
Bobby was a cautious explorer. 

It was hard to get Bobby to let go of our hand when we started to explore
outside and to rehearse the route to his school. He had his cane to help
“look” in front of him, but he still wanted to be in contact with a guide,
usually someone with him, or a wall or fence. We managed to get him to
a point where he could make it all the way around the block without hold-
ing onto someone or trailing his hand along the fences or hedges . . . Inside
the school, he always went down the halls trailing a hand along one of 
the walls until he found his classroom. During recess he played on the jun-
gle gym, the swings or the slide, but he was not running around with the
other kids. He tried to play tag, but wouldn’t stray very far from the walls
or the fences. 

One day I had an idea. I found a stuffed ball and a beeper. Putting the
beeper in the ball and closing it up with Velcro, I had a toy that Bobby could
use to play with his friends. It would occupy both his hands so he would have
to let go of his “guide” to be able to play, and it was soft enough that he
wouldn’t be hurt by it. I hoped that play would accomplish what we had not
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been able to do up to this point, to get Bobby to venture away from his known
guides.

Bobby was thrilled! The next day he took it to school to show to his class.
That afternoon Bobby returned home with a slight black eye. Apparently, when
he was playing with one of his friends, he dropped his ball when a friend had
tossed it to him. They both ran to get it and bumped heads. As Mrs. Smith
was tending to his eye, she couldn’t help but notice his excitement as he told her
all the details of the incident.

She asked him, “Didn’t it hurt?”
He said, “I guess so, but Mom, I ran! I ran right into Chris! And then

we started laughing. He says we can play soccer now! Can I? Is that okay?
Please?”

“I guess we’ll have to find a way, won’t we.”
And they did. Bobby played soccer, and he played other sports too. Mrs.

Smith had to let go of her own anxiety, and to her credit she did. So did
other parents whose children, whether blind or disabled in some way, were inte-
grated into playtime at the school. You could see at first they were scared to let
their children go, but they helped each other to accept the risks of letting go,
and eventually they shared in the joy their children felt.

I often think about this episode as I manage projects. The main part of the
job seems to be managing the risks, weighing the safe choice against the more
risky one. Whenever I think of the new worlds of doorways, ceilings and soc-
cer that Bobby found by taking more risks, I wonder what I might find if I
take, or allow my team to take, more risks. On the other hand, I also won-
der how to tell the Mrs. Smiths elsewhere that a few black eyes won’t kill the
patient.o

The Third Yellow Guideline: Persevere, but Know When to
Retreat

The current guideline is composed of two contradictory recommenda-
tions. The first component, “Persevere,” is primarily a continuation of
the previous guideline, “Challenge the Status Quo.” The lesson of this
component is embodied in the old adage: “If at first you don’t succeed,
try and try again!” Don’t be deterred by the fact that your initial
attempts to challenge the status quo were all unsuccessful, keep trying,
learn from your mistakes, and eventually you will make it! The second
component, “Know When to Retreat,” instructs you to do just the
opposite.

You would like to believe that experienced project managers will
have the ability to tell the difference between the seemingly impossi-
ble and the genuinely impossible. Well, projects are highly unique—
tasks, objectives, organizations, participants, and contexts—and often
even experienced leaders can tell the difference only after they have
attempted to achieve the genuinely impossible. They are expected, how-
ever, to be able to detect their mistake quickly and retreat as fast as
possible.
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Persevere

In the first example of perseverance, Tommaso Rivellini, a systems engi-
neer from NASA, highlights the importance of developing a culture that
recognizes that there is no learning without failures: 

Here I was: 26 years old, I had never worked on a flight project before, and
all eyes were on me . . . Our task was to design and build airbags for
Pathfinder’s landing on Mars—an approach that had never been used on any
mission. Airbags may seem like a simple, low-tech product, but it was eye-opening
to discover just how little we knew about them . . . Airbags seemed like a
crazy idea to a lot of people. Nobody ever said that, mind you, but there seemed
to be a widespread feeling that the airbags weren’t going to work. “We’ll let you
guys go off and fool around until you fall flat on your faces.” That was the
unspoken message I received day after day.

Everyone’s main fear about using these giant airbags was that the lander
would be buried in an ocean of fabric when the airbags deflated. I began
the search for a solution by building scale models of the airbags and lander,
and I played with them in my office for a couple of months. I built the
models out of cardboard and plastic, and taped them up with packing tape
I got from the hardware store and ribbon from the fabric store. I used a
small raft inflator that I had at home to pump up my model airbags. Over
and over again, I filled the miniature airbags and then let them deflate,
watching what happened.

I fooled around with a dozen or more approaches before I finally came up
with something that I thought worked. Slowly but surely, I came up with the
idea of using cords that zigzag through belt loops inside the airbags . . . Once
we built large-scale models to conduct drop tests, we started by doing simple
vertical drops, first at 30 feet, and then up to 70 feet . . . Even after we had
the mechanics figured out for the airbags, a big question remained: What about
the rocky Martian terrain?

. . . To simulate conditions on Mars, we brought in large lava rocks the
size of a small office desk . . . The more landscape simulations we tested, the
more we started tearing up the airbags. Things were not looking good . . . 
We tried material after material—heavy duty Kevlars and Vectrans among
them—applying them in dozens of different configurations to the outside of the
airbag . . . When we finished a drop test, we knew right away whether it was
a success or failure. Each test was followed by a high-pressure rush to figure out
what went wrong, what test to run next, how to fix the extensively damaged
bags, and how to simultaneously incorporate whatever new “experimental fix” we
came up with . . . 

After doing dozens of drop tests, looking at the data, and studying what
was happening, we started to realize that a single layer of heavy material
wasn’t the solution. Multiple layers of lightweight material might prove
stronger . . . We were forced to decide on the final abrasion layer design
in order to meet our scheduled Qualification drop tests. In spacecraft terms,
this is supposed to be the last test that you run in order to qualify 
your final design . . . We had a successful drop test and were finally good
to go.p
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Tommaso was willing to persistently challenge the status quo, fail,
learn, and try again. He pursued “an approach that had never been used
on any mission,” and he prevailed by adopting a mind-set that allowed
him to experiment and reach a solution to the problem through a process
of trial and error. 

Likewise, Jeffrey Pfeffer, coauthor of The Knowing-Doing Gap, asserts
that “doing means learning. Learning means mistakes.” Pfeffer elaborates
further on the kind of environment needed to support the learning
process: “Companies . . . need to build a forgiveness framework—a tol-
erance for error and failure—into their culture. A company that wants
you to come up with a smart idea, implement that idea quickly, and
learn in the process has to be willing to cut you some slack. You
need to be able to try things, even if you think that you might
fail.”32

The surrounding culture, however, is not always supportive of those
who challenge the status quo. The following two stories focus on the
funding process of the environmental research aircraft and sensor tech-
nology (ERAST) program. ERAST’s main objective was to convert high-
altitude, unmanned aerial vehicles (UAVs) into research platforms. In the
first story, Jenny Baer-Riedhart, the eventual NASA project manager of
the initiative, discusses her repeated attempts to “sell” the program to
NASA Headquarters. In the second story, Bob Whitehead, associate
administrator for aeronautics at NASA, tells his side as the “buyer” of
the project.

The “Seller” Story
I made several appearances at NASA Headquarters to brief higher-ups about the
status of the ERAST program. Early on in this endeavor, I learned a key les-
son in working with multiple customers: Always know the folks you’re meeting
with, and always tailor what you’re going to say based on who you know will
be there. I learned this the hard way, I’m afraid to say, after getting thrown
out of people’s offices.

. . . “We’ve got this great UAV program back in California,” I said by
way of introduction at one of these meetings, and from that point on they ham-
mered me. They didn’t want to hear anything about a program aimed at devel-
oping UAVs. “This is not going to work! This is not the kind of airplane we
want! Why are you telling us about this?” 

From their standpoint, I was the enemy, someone who would suck up
resources they needed in other areas. I should have understood this ahead of
time. I had anticipated some resistance, but I naively thought that all I 
had to do was show up and explain how successful the program was and,
voilà, they were in my pocket. Yes, I knew they were fighting for other plat-
forms, and that they had their own constraints and clients to please, but 
I believed in my heart of hearts that ERAST was important for NASA 
and that I could convince them of that. What I failed to recognize was 
that people are not convinced just because the seller believes that she has a
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wonderful product. The seller needs to understand what the buyer wants from
a product.

. . . But before I went anywhere near Headquarters again, I did some
serious training. I got in shape. You might even say I went to boot camp. I
found people at Dryden [her Center] who appeared regularly at NASA
Headquarters to talk about their programs, and I used them as a sounding
board . . . When I went back to Headquarters, it still didn’t feel like I was
among friends, but at least I didn’t get kicked out of any offices.q

As Bob reports, Jenny’s efforts clearly paid off:

The “Buyer” Story
Jenny and her colleagues at Dryden came back to NASA Headquarters and stuck
their noses in and pushed what they had to offer—and they deserve a tremen-
dous amount of credit for that. They showed up at Headquarters, got turned
away the first time, came back with a new message, got pushed aside again,
but wouldn’t go away—until finally we said, “Okay, if we fit this ERAST thing
into the budget, then you’d better take it and run with it.” And that’s exactly
what they did.r

Jenny, like Tommaso in the previous story, was willing to persistently
challenge the status quo, fail, learn, and try again.33 In both of these
cases, it was clear that the project could not have proceeded without per-
severance on the part of the project manager. However, this is not nec-
essarily always the case. In the following story, Dave Stickel, a project
manager from Procter & Gamble, tells how the project could have 
proceeded—and proceeded very easily—without the perseverance of the
project manager: 

I was managing a project whose scope included the addition of several new unit
operations to existing production lines. Part of my project involved adding a fab-
ricated module similar to one another project had recently purchased on a T&M
(Time & Material) basis from Company A. This company had done a good
job, so prevailing wisdom dictated all we had to do for this part of the job
was to adapt the design to our production lines and go. 

Along with our procurement manager and the project manager of the recently
completed project, I traveled to the vendor’s shop where these modules were fab-
ricated . . . As soon as I walked into Company A’s shop, I started getting a
sales pitch . . . I liked what I saw in the shop, even without the sales pitch.
And then, on top of that, our procurement manager and the project manager
from our first project took me off to the side to give me their own version of
the sales pitch. They told me that sticking with Company A’s current design and
fabrication would make my life easier and would allow me to focus on other
parts of my project. 

At the end of the day, we regrouped with Company A’s personnel in a
conference room. The vendor’s representatives said that if I would give 
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them the green light, they would deliver the 50+ machines I needed at 
about $118,000/unit. My procurement manager and fellow project manager
thought this was what I should do, but I was uneasy. It just didn’t 
make sense to me. This particular unit operation is similar to a number of
other unit operations throughout the manufacturing process, and the design
for this one wasn’t all that dissimilar from them. I knew we had paid a 
lot less for those other unit operations. So I said, “I’ve just got to think 
about this.” 

When I got home, I checked my phone messages. Company A’s shop super-
intendent had left me a message. He said, “After you left today, we got together
and we sharpened our pencils, and we decided that we can do your project at
about $108,000 a machine.” It wasn’t hard to figure out the math; we would
save $10,000 on each of the 50 or so machines. And I said, “Wow! All I did
was say I wanted to think about it, and I saved a half a million dollars.” My
delay of six hours was paying dividends. 

But I still wasn’t satisfied. This unit operation wasn’t on the critical path
of my project, so there was no reason I had to make the decision immedi-
ately We bid Company A along with a number of other shops I was 
familiar with. A few weeks later, I received a bid from Company A 
for $93,000 per unit. We awarded the contract at $67,000 per unit to
Company B, where I also knew the people . . . In the end, I saved more
than $2.5 million.s

As it turned out, Dave was right in his persistence and his refusal
to listen to anyone but himself. He followed his instincts and relied
on his own judgment. In his book On Leadership, John Gardner, 
who served as the U.S. secretary of health, education, and welfare,
defines judgment as “the ability to combine hard data, questionable
data and intuitive guesses to arrive at conclusions that events prove to
be correct.” Gardner also observes that “there are bright people who
lack judgment altogether (which may be the source of the observation
that ‘there’s nothing worse than a stupid person with a brilliant
mind’).”34

According to Weick, many scholars equate wisdom with judgment.
Weick cites William James’s description: “In practical talk, a man’s com-
mon sense means his good judgment, his freedom from eccentricity, his
gumption. ‘Gumption’ is a colloquial expression that means resourceful-
ness, enterprise, and a quality of mind that enables one to make intel-
ligent choices.”35 Quinn, Mintzberg, and James go one step further,
claiming that judgment is the most indispensable attribute of managers.
In their book The Strategy Process: Concepts, Contexts, and Cases, they
argue that “ it is simply our conclusion that among all other attributes
of managers, the most indispensable is judgment because it is the inte-
grator which guides and controls all the others . . . It illuminates and
evaluates the results of thinking and acting . . . judgment is also very 
convoluted and complex . . . most judgment calls are not simple selections
between black and white, but are between subtle shades of gray . . . 
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Don’t expect everything to work out well the first time . . . Don’t be
afraid to make mistakes as long as you learn from them.”36

Perhaps these “subtle shades of gray” can account for Dave’s inability
to clearly explain his decision-making process. Quinn, Mintzberg, and
James also stress that judgment will improve as it is applied and mod-
ified through the process of making mistakes. It appears that there is a
bidirectional link between the quality of one’s judgment and the extent
to which that judgment is applied in action. Gardner asserts that due
to their poor judgment capabilities, “there are able analysts who cannot
move from analysis to action.”37

Know When to Retreat

As we move to the second component of this guideline, “Know When
to Retreat,” it will become clear that even good judgment is not always
enough. The following two stories are recounted by Judy Stokley, a pro-
gram director from the U.S. Air Force. In the first story, I am Not a
Quitter, she provides an example of her perseverance while having to cut
her own workforce by half. In the second story, My Pride Had Been
Hurt, she reflects on her own feelings while coping with a blow to one
of her initiatives and to her ego.

I am Not a Quitter
If they asked me to do a massive downsizing again, I know I would have
to do it; but I pray to God, literally, they will find somebody else . . . To
stand in front of two hundred people and tell them that we are going to 
be down to less than a hundred in one fiscal year, that was really excruci-
ating . . . Many people were angry with me. There were mean e-mails that
were forwarded to me, and some officials complained to my bosses in
Washington . . . One thing I learned about myself is that I am not a quit-
ter . . . I am the Program Director and I will proceed as planned with
this program.t

My Pride Had Been Hurt
One of the things I wanted to do was to establish a reasonable cost over a
long-term pricing agreement and not force the contractor to provide cost or
pricing data each year . . . I believed that I had verbal approval for 
price based acquisition from my boss in Washington, so I pitched that 
to . . . Raytheon [the contractor] . . . as one of the benefits of reforming
our old way of doing business. Then . . . a month before we were supposed
to award the contract to Raytheon . . . my boss in the Office of the Secretary
of Defense told me she wouldn’t let us go forward. She wouldn’t sign the
waiver.

. . . I was crushed . . . But I pulled myself together that weekend, and I
called Chuck Anderson [Raytheon’s Vice President] at home on Sunday. “Chuck, I
can’t deliver on Price Based Acquisition,” I said. “I’m sorry, I thought I could do
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it, but I can’t. I can’t get approval for it.” “Well Judy, if that’s the way it is, I
guess that’s the way it is,” he said. “Let’s have a video conference on Monday and
get everybody together to figure out what to do.”

. . . I still remember that Friday night after the phone call and how I
felt like driving off the road. I thought so much depended on getting Price
Based Acquisition. Part of the hurt was that I thought it would damage the
business, but the other part was that I took it personally. I had gotten too full
of myself. I was focused on putting in place all those great reforms and that
great strategy, and I expected every part of the process to fall in place. I 
came to understand that my pride had been hurt because I had promised 
people something I couldn’t do.u

Judy retreated, but with great difficulty. She admitted that she found
it difficult to completely channel her ego needs away from herself 
and into the larger goal of developing an excellent project. When 
one’s ego or personal agenda is allowed to take precedence over all
other considerations, judgment may be easily distorted and rendered
ineffective.38

The next example, which is an account of two brave women crossing
Antarctica, illustrates how retreating can be accomplished with good judg-
ment and great dignity. 

In 2001, the two [Ann Bancroft and Liv Arnesen] became the first 
women to cross Antarctica’s land mass on foot. But they had intended to 
do more—to cross the entire continent, ice shelf and all. As the end of 
the Antarctic summer drew nigh, the pair found themselves with about 
400 miles of ice yet to cover. They had already traveled more than 1,700
miles.

The problem was that they were in a race against the elements and run-
ning out of time. Facing blizzard conditions and round-the-clock darkness
that was about to descend upon them, the two women needed to decide
whether or not to press on. Extending the journey would mean risking the
lives of their expedition team as well as those of the pilots who might have
to rescue them in an emergency. They had spent three years planning, train-
ing, and raising funds for the journey, and victory loomed ever so large.
Still, they had to consider everyone’s best interests and not just their own
pride and ego. 

After 18 more hours of towing their sleds and a few minutes of delibera-
tion, they decided the dream had to end . . . Bancroft says the choice 
was sealed not only by the weather, but also by their devotion to the three
million children who had followed their progress through the team’s Web 
site. “The trip didn’t belong to us alone . . . We had a chance to honor
the relationships we’d created with our community; we wanted to make dif-
ficult but responsible choices for the kids. To me, that was a valuable
legacy.” 39
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Truly great leaders approach their projects in a way that enables an
easier retreat when necessary. In his book Good to Great, Jim Collins
shares his insight: “We were surprised, shocked really, to discover the
type of leadership required to turn a good company into a great one.
Compared to the high-profile leaders with big personalities . . . the good-
to-great leaders . . . are a paradoxical blend of personal humility and
professional will . . . [They] channel their ego needs away from them-
selves and into the large goal of building a great company. It’s not 
that [they] have no ego or self-interest. Indeed, they are incredibly 
ambitious—but their ambition is first and foremost to their institution,
not themselves.”40

In the following story, Terry Little from the U.S. Air Force illustrates
the consequences of NOT applying the guideline Persevere, But Know
When to Retreat: 

I’ve made plenty of mistakes in my career, but the one that I think of as pro-
viding the greatest learning opportunities occurred while I was program man-
ager of a large Department of Defense (DoD) project designated by Congress as
an acquisition reform program. I was told I would have my department’s sup-
port to try almost anything—so long as it wasn’t illegal—to improve acquisition
in DoD.

One of the things that came to me was to emulate a practice used by
many commercial companies, profit sharing. I wanted to establish a way for
the people working for me to share in the savings of the program. As I saw
it, it was a win-win situation.

I was sure the savings were going to be enormous, and I believed it would
stimulate my people to be more creative, innovative, and give them a greater
sense of ownership over the outcome of the program. I said to myself, “Self, you
could look really heroic if you got this approved and your people got a big fat
bonus all because of your brilliant idea.” Thus, I set off on my Don Quixote
quest to get approval.

When I went back to tell the people in my department, I found their reac-
tion to be a little too cool for my tastes. Suddenly they were backing off when
I started talking about pay-for-performance incentives. But that didn’t matter to
me. I already had fallen in love with my idea and was determined to get
approval at the Pentagon no matter what. I commenced to making trips from
Florida to Washington DC every week, talking to various people in the Pentagon,
explaining what I had in mind and why it was such a wonderful idea. All I
needed was to get approval, I believed, and there would be this big cash pay-
ment for the people who worked for me. Over the next two years, I spent almost
half my time in Washington. 

So carried away did I get with my brilliant idea that I decided to try
and see the Secretary of Defense himself.. I managed to get an appointment
on his calendar for a 15-minute meeting. I explained my proposal. He lis-
tened and then he said, “Well, I need to talk with my staff about this.”
When he said this to me, I knew that I was finished because the people he
was going to talk with were the same people I had talked with before I got
to see him.
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I persisted at this for so long not because I was impassioned about try-
ing to help my people. Instead, it became about keeping my ego from being
bruised. I persisted because I couldn’t admit that I had failed. After this was
all over and I looked back and saw that it was my fault that the program
experienced so many difficulties, I felt disgusted with myself. I thought 
constantly about what I had done, how I could be so stupid, and it took
nearly a year for me to come to some kind of peace with myself. For a year,
it made me draw in and not want to push anymore, it made me timid 
and risk-averse, and that is a crippling state of mind to be in for a project
manager.

I learned . . . how critical it is when you do make a mistake—and when
you are trying to do anything at all you are going to make mistakes—to forgive
yourself immediately and move forward. Immediately.v

Through this story, Little shares with us two major mistakes he com-
mitted: First, he was too slow to retreat, and second, once he retreated
he was too slow to recover. Regarding the late retreat, Little, like Judy
above, also refers to his ego problem: “It became about keeping my
ego from being bruised.” However, he explains that it was not only
an ego problem, but rather more about perceiving himself as a heroic
type of leader: “Thus I set off on my Don Quixote quest to get
approval.”

Exercising courageous leadership does not require heroism. Here,
Simons, Mintzberg, and Basu attempt to debunk the myth of heroic
CEOs: “Companies need CEOs who are heroic leaders. This is another
half-truth. Of course, one of the CEO’s roles is to provide leadership.
But the real question is: What kind of leadership? . . . heroic leader-
ship is . . . corrosive to the connection that needs to exist between a
real leader and the people who make the company work. Real leader-
ship is connected, involved, and engaged. It’s often more quiet than
heroic.”41

The next story, which is shared by Paul Espinosa, a project manager
at NASA, is a personal account of his experience as a mountain climber
and how he learned the lesson that good judgment sometimes means cut-
ting one’s losses to avoid losing everything.

It was June and I was in Yosemite National Park in California, 2,000 feet
off the ground. I was climbing El Capitan, a majestic 3,000-foot high, mile-
wide granite monolith . . . After three days of climbing on its sheer face, and
having completed the most difficult part of the route, my partner and I were
heading down.

. . . Retreating was made worse by the fact that this was not the first—
nor the second—time I had been on this route, but the third . . . On my
first attempt to climb the “Nose,” I was ill prepared for the enormity of the
task . . . My second attempt was two years later . . . I was well trained . . .
So here I was on my third attempt, another two years later. I had trained
physically for the climb, practiced numerous shorter routes, and was prepared to
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climb as an equal with a new partner, one who was very competent and climbed
at my level.

The climb had been going wonderfully . . . By the end of the second day,
we made it to 2,000 feet. We fell asleep under the stars, looking forward to
the remaining 1,000 feet of climbing we figured to take another couple days.
At some point during the night, I heard raindrops. We both had waterproof
covers over our sleeping bags and were prepared for a storm, as long as it did-
n’t become too severe. Unfortunately, severe is what we got… our granite “camp”
was covered with 1/4 inch of flowing water. Luckily, the lightning stayed about
5 miles away, but at 2,000 feet up the wall with all the metal of our gear
around us, we still felt like sitting ducks . . . 

. . . We were about halfway down the cold wet wall, coming down from
out of the clouds, when the rain began easing up . . . Should we have tried
to stick it out just a little longer? . . . We knew we had made the right deci-
sion to head down, but it was still hard. Good judgment sometimes means cut-
ting your losses lest you lose everything, and in this case “everything” was no
mere figure of speech.

. . . By two o’clock in the afternoon we were on the ground. I was happy
to be safe and looking forward to hot cocoa and a shower. Still, I was sad-
dened over the defeat . . . My triumph on “The Nose” route of El Capitan
will come eventually, I’m sure of it, and at that point I will certainly have
earned it.w

When Paul decided to abort his third climb, he had to relinquish
a dream. Still, his recovery did not last a year, like in Little’s case.
His recovery was extremely quick, and immediately following the 
saddening defeat, he was already envisioning his future triumph. Little’s
slow and debilitating recovery from his defeat is what made him real-
ize how critical it is to “forgive yourself immediately and move 
forward.” 

This rule goes hand in hand with Little’s strategy for coping with fail-
ures, as we saw in the Second Brown Guideline: “The first thing to do
is to go through a short grieving period . . . whenever we had a fail-
ure, I allowed grieving for one day . . . and then it was time to put
it behind us. That’s a Terry Little rule.” Yet, how can one make sure
that Little’s new rule of “forgive yourself immediately and move forward”
will indeed be easy to follow?

In his book Emotional Intelligence, Daniel Goleman discusses the impor-
tance of optimism as a motivating factor: “Optimism, like hope, means
having a strong expectation that things will turn out all right in life,
despite setbacks and frustrations. Optimism is an attitude that buffers
people against falling into apathy, hopelessness or depression in the face
of tough going.”  However, Goleman is quick to warn the reader:
“Providing, of course, it is a realistic optimism; a too-naïve optimism
can be disastrous.”42

Collins reports similar findings. On the one hand, it is recommended to
“retain faith that you will prevail in the end, regardless of the difficulties.”
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On the other hand, one should not be overly optimistic, building
unfounded beliefs of easy and quick successes, because following several,
bound-to-happen disappointments, one can lose hope altogether and thus
find it very difficult to recover.43

The reader who by now has had an opportunity to become familiar
with more than a few stories in which Little challenged the status quo
must be aware that he does not suffer from lack of optimism, hope, or
faith. In the current case, however, he suffers from unrealistic overopti-
mism: “But that didn’t matter to me. I already had fallen in love with
my idea . . . So carried away did I get with my brilliant idea that I
decided to try and see the Secretary of Defense himself.” On the other
hand, Ann Bancroft, Liv Arnesen, and Paul Espinosa have all demon-
strated realistic optimism. Will Steger, a world-renowned polar explorer,
claims that the decision which Ann and Liv faced is the most difficult
of any journey: “Doing what Ann and Liv did is much harder than
reaching the peak of the mountain, flying a flag, and saying, ‘We’re
heroes, take us to the parade.’ Real leadership is not about getting to
the top. In this game, leadership is about coming back alive.”44 In the
project world, real leadership is about the success of the project, not the
ego of its leader, and challenging the status quo is desirable only when
project leaders have their head in the clouds and their feet on the
ground. 

One can see the contrast not only between the success of the project
and personal ego, but between a current, local failure and long-term,
overall success. On the basis of the prison experience of Admiral Jim
Stockdale in Vietnam, Collins coined the “Stockdale Paradox.” Admiral
Stockdale, who was a prisoner of war in Hanoi from 1965 to 1973 and
was tortured multiple times, survived due to his ability to cope with the
following paradox: “You must retain faith that you will prevail in the
end AND you must also confront the most brutal facts of 
your current reality.”45

Moreover, according to Collins, wrestling with the Stockdale Paradox
“has proved powerful for coming back from difficulties not weakened,
but stronger.” This point was stressed, for example, in the above story
by Paul Espinosa, where his recovery was extremely quick and he was
already envisioning his future triumph. According to the Stockdale
Paradox, one can see the retreat as a necessary tactical move, leading
eventually to the strategic win. Therefore, an alternative title for the cur-
rent guideline might be Persevere, but Be Willing to Retreat in Order
to Prevail in the End.
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CHAPTER 4

The Red Principle: Collaborate
through Interdependence and Trust

The First Red Guideline: Take Recruiting Very Seriously

In 1911, Fredrick Taylor, the father of “scientific management,” said, “In
the past man has been first. In the future the system must be first.”1

In 2005, Terry Little, U.S. Air Force program manager, begs to dif-
fer. Little chooses to describe his management philosophy by declaring,
“McNamara, I am not.” And this is how he explains it: 

Most of my peers in program management think that the most important aspects
of our job are making decisions, conducting reviews, and controlling perform-
ance. In contrast, I think my priorities are to develop collaborative relations, fos-
ter alliances, and take care of the people who work for me, giving them a sense
of confidence in themselves. I have to ask, What is going to occupy my time?
And for the most part, what occupies my time are people issues.

As I came into program management many years ago, I stumbled into an
understanding of this. At first, I gravitated toward an analytical approach
because of my background in operations research. I was brought up in the Robert
McNamara school of management, where everything is quantifiable—if we can’t
build a model of something, then it doesn’t exist.

It didn’t take me long to figure out that this idea was bankrupt. Programs
move ahead because of the activities of people, but none of the models I was
using measured that. I could do the fanciest calculations in the world, but did
they have anything to do with determining whether the project was going to be
successful? Not at all. I had some difficulty convincing the people with whom
I worked that it was not the right approach because they, like me, had been
brought up to believe that a sharp analytic mind can arrive at a solution for
any problem.a

While Little has difficulties convincing some of his peers that even
today “people must still be first,” there are other sources supporting his



outlook. Cooke-Davies, for example, declares that “it’s people who get
things done!” He claims that the “literature on project management is
dominated by discussions of techniques, tools, methods and processes,
rather than the human dimension.” Cooke-Davies also reports on a
study by Thomas Lechler of 448 German projects in which Lechler
found that “‘people’ factors accounted for 47% of the variance in proj-
ect success, whereas other factors that he called ‘activities’ accounted for
no more than 12% between them.” This finding led Lechler to con-
clude that “when it comes to project management, it’s the people that
matter.”2

In another study, Hoffman and his colleagues report that “the books
published on the general subject of project management give little space
and attention to the subject of team development . . . This is a mis-
take when we realize that many practitioners identify the human dimen-
sion of project management to be the single most important determinant
of project success.”3

In his book Good to Great: Why Some Companies Make the Leap . . .
and Others Don’t, Jim Collins attempts to present “the timeless princi-
ples of good to great. It’s about how you take a good organization and
turn it into one that produces sustainable great results.” One of these
timeless principles is “First Who . . . Then What. We expect that good-
to-great leaders would begin by setting a new vision and strategy. 
We found instead that they first got the right people on the bus, the
wrong people off the bus, and the right people in the right seats—and
then they figured out where to drive it. The old adage ‘People are your
most important asset’ turns out to be wrong. People are not your most
important asset. The right people are.”4 

In their book Doing what Matters, James Kilts (former chairman and
CEO of the Gillette Company) and his colleagues reach a similar con-
clusion: “People are the make-or-break factor in business. With the
right people, almost anything is possible. With the wrong team, fail-
ure awaits.”5 Tom Peters does not refer to permanent organizations,
like Collins and Kilts, but rather to projects, when he makes the fol-
lowing recommendation regarding the “how-to” of recruiting the right
people: “ Take recruiting very seriously. Make it formal. Develop a
hit/target list. Go after it . . . This calls for a big (in time spent)
investment.”6

Little asserts, “If you pick the right guy, everything can be screwed
up and you will still be successful. I spend a lot of time picking the
right horse to ride on.” He applies special measures not only when
selecting his own people, but also when selecting his contractors and
vendors. For example, in one case he applied the following practice 
for selecting the contractor: “The overall effect was that past perform-
ance [of the contractor] counted for 50 percent of the source selection
decision.”7
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In the following example, Ken Schwer, a project manager from NASA,
describes the great efforts that were required for recruiting his team. His
story highlights how recruiting has changed from being like purchasing
(of resources) by Human Resources to selling (the project) by the proj-
ect manager:

A project manager is only as good as his/her staff, so it was important for me
to concentrate on selecting my core team. Since the clock to Solar Dynamics
Observatory (SDO) launch had started, I needed key individuals on board to
make progress. “Hand picking” the core team is an important part of estab-
lishing a teamwork environment. I wouldn’t leave staffing key positions to
chance.

I knew that it was important to work with the functional supervisors and
not bypass them when it came to staffing. I needed their approval and coop-
eration if SDO was to be successful. To accomplish this, I spent many hours
each week sitting down with individuals and small groups to go over the proj-
ect and to solicit their support—again and again and again. As a result, I
became a better salesperson, and I was able to select my core team with the
support and approval of functional management.b

While there is an almost unanimous agreement regarding the need to
recruit the “right” people, there is no agreement regarding the criteria
that define those “right” people.8 When it comes to projects, however,
one thing is very clear: “right” does not mean “stars.” Indeed, one of
the primary reasons for project “dream teams” to fail is “signing too
many all-stars.” As Geoffrey Covin, Fortune’s senior editor-at-large,
explains, “If everybody is a potential CEO, it’s difficult to have an effec-
tive team.”9 In his essay “Teams and Stars,” Scott Berkun elaborates on
the “myth of all-star teams:” “The true goal of any team is not to have
the best players for each position: it’s to succeed. Success comes when a
team makes use of the team’s abilities towards a goal, something you
don’t get merely by picking the best players at each position. It’s a rookie
mistake: you can’t hire assuming people will work alone. You have to
understand how each person will interact and collaborate with others and
choose people that fit (or that create useful tensions that you carefully
manage). This may mean passing on the stellar, but volatile, candidate
and choosing someone whose skills will both amplify and be amplified
by the talents of others. Instead of a 3rd star, your team might best 
be served by an above average person who has skills the stars lack.”10

Moreover, in most project situations, recruiting too many stars is sim-
ply not practical. As explained by Yourdon, “Most project managers have
to accept the fact that they won’t be given a carte blanche to hire the
world’s most talented superstars, and politics within the organization 
may make it impossible for the project manager to steal away the best
people within the organization because they’re already involved in other
critical projects or fiercely defended by other managers.”11
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While recruiting, the project manager must constantly think about the
team as a whole, that is, making sure that the team has enough com-
plementary skills and that the selected team members can work with
each other. As explained by Katzenbach and Smith, “Teams perform well
[since among other things] they bring together complementary skills and
experiences that, by definition, exceed those of any individual on the
team.” Katzenbach and Smith also stress that team members must 
be selected not only on the basis of their technical, functional, or prob-
lem-solving skills, but also on the basis of their interpersonal skills. 
Peters puts team diversity very high on his list, explaining that diversity
involves a range of perspectives, which is the key to effectiveness and
creativity.12 

In the following example, Mary Chiu, a program manager from Johns
Hopkins Applied Physics Laboratory, shares some of her pragmatic con-
siderations while selecting team members for a spacecraft development
project:

Most of my efforts in the early stages of the project were geared toward care-
fully choosing the right teammates. It was a matter of going around to the
group supervisors and lining up people, talking to them, getting a feel for how
they approached a project, learning their ideas about working on a team, and
seeing how this meshed with mine.

Although my bias was toward youth, I knew that I needed a mix of expe-
rienced veterans as well . . . For example, I had a wonderful quality assurance
engineer who had been around forever. On the other side of the equation, we
had a guy who was an extraordinary young mechanical engineer. I didn’t real-
ize it at the time, but when we appointed him as lead he didn’t even have
his degree. At APL, that would have been unimaginable to an earlier genera-
tion. I didn’t know him directly, but someone pointed him out to me, and so
I talked with his group supervisor and then with him, and I knew right away
that he was a winner.c

In our dynamic era, when project teams have to cope frequently with
many changes, the “right people” often means people with high adapt-
ability.13 Allan Frandsen, a payload manager from the California Institute
of Technology, describes why he was looking for people with a flexible
outlook and how he went about recruiting them:

When I accepted Dr. Stone’s offer in 1990 to head up the ACE payload devel-
opment, I handed off my responsibilities as Chief Engineer in NASA’s Jet
Propulsion Laboratory (JPL) science division and moved to an office at the
California Institute of Technology (Caltech) campus. Although Caltech is only
seven miles from JPL, there is a noticeable cultural difference between the two
institutions. From my vantage point, Caltech was the perfect place for a rela-
tively small, low-cost ($50 million) payload like ours to flourish. Short of choos-
ing the wrong people or having inadequate resources, nothing will torpedo a
project quicker, I think, than the wrong operating environment.
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. . . I began inquiries with various JPL organizations to find talented peo-
ple with a flexible outlook on their job who, like me, could be loaned to the
campus for the duration of ACE. I was looking for the right mix of talent and
attitude, people who could flourish in a university environment.

In searching for the right talent, I was concerned about getting people who
were too imbued with the JPL way. After working on big projects for years and
years, one can get to the point where you can’t think any other way. Flexibility
was more important than sheer brain power, so I actually told supervisors that
I was looking for people who were a little bit out of the mainstream.

I didn’t want a person who would be afraid to deviate from plowing the
furrow down the farmer’s field. Some people want to be constrained to a har-
ness and go in a familiar direction, often the one of least resistance. Following
rules is fine, but you have to know when the rules need to be bent, tailored,
or even broken, especially on an R&D project designed and executed within a
university environment where most rules were flexible and processes generally
adaptable to circumstances. When I interviewed people, I wanted to hear excite-
ment in their voices. The way I saw it, they were getting an opportunity to
spread their wings and be innovative, which always entails some risk both to
your own sense of competency and to the project.”d

The importance of attitude as the criterion for selecting the “right peo-
ple” has received great interest in recent years. Following an attempt to
understand the “rules for smart hiring” applied by several successful com-
panies, Peter Carbonara explains the importance of attitude: “They’ve ana-
lyzed what separates their winners from their losers, good hires from bad
hires. These companies compete in a wide range of industries—from air-
lines to steel, computers to hotels—but they all arrived at the same
answer: What people know is less important than who they are. Hiring,
they believe, is not about finding people with the right experience. It’s
about finding people with the right mind-set. These companies hire for
attitude and train for skill.”14

The attitude, the mind-set, must fit the specific context. Frandsen stresses
that he needed “talented people with a flexible outlook on their job” and
that “flexibility was more important than sheer brain power.” If one accepts
the concept that people are the make-or-break factor in project success and
that with the right people almost anything is possible—while with the
wrong people, failure awaits—then one must pay even greater attention to
the selection of the right project manager. It is not surprising, therefore,
that in her article “Senior Management Perceptions of Project Management
Competence,” Lynn Crawford quotes one senior manager who claimed that
“the key to project success is to pick the right project manager.”15

In the following story, Rick Obenschain, who was brought in to lead
a very large program of NASA, a program that was in “horrible shape,”
shares with us what he did when he had to select a project manager:

We were having the most problems with our instruments, which were being built
by one of our contractors. I knew that I had to assign someone to take charge
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of this area, and I knew who I wanted: Marty Davis. Marty was working on
another project, but I had seen him in action on the Gamma Ray Observatory
(GRO), and I knew he was the person I needed on my team. 

I went to my Center Director and I said, “You know, John, I’ve just got to
have somebody who can go on site and ramrod these instruments because we’re
not getting anywhere with them.” He nodded and asked who I wanted. “You can
have anybody you want,” he said. “That’s good,” I said, “because I want Marty
Davis.” He said, “We can’t move Marty. We just put him on another project ten
weeks ago.” I told him why I needed Marty and why no one else would do . . .
in the end, the director put Marty on the project.

Marty was so successful that eventually he replaced Rick Obenschain to
become the manager of the entire program.e 

In the last example of this guideline, Chuck Anderson, vice president
of Raytheon, explains what kind of “right” project managers he was look-
ing for in a large program that was undergoing major organizational and
cultural changes: 

I surrounded myself with a team of effective leaders. I’m talking about six or
seven people, all hand selected by me. I knew every one of them. You need
to have real leaders on your team when you’re doing something like we set out
to do on AMRAAM. These were people willing to make decisions, take risks,
get on with it, and not study a problem to death. We’ve got so many smart
people in this business who can’t bring themselves to make decisions because
they’re afraid of failing. I selected people who could make swift decisions, if that’s
what was required.f,16 

The Second Red Guideline: Develop Trust-Based Teamwork

It has been widely recognized that competitiveness in global industries
increasingly requires the ability to develop trusting relationships.17 In
his book Trust: The Social Virtues & the Creation of Prosperity, Francis
Fukuyama provides a sweeping assessment of the impact of culture on
economic life and success in the new global economy. Fukuyama asserts
that “one of the most important lessons we can learn from examina-
tion of economic life is that a nation’s well-being, as well as its ability
to compete, is conditioned by a single, pervasive cultural characteristic:
the level of trust inherent in the society.” High-trust societies, he
shows, are outstanding in their potential for forming wide-reaching
and successful cooperative partnerships. Low-trust societies, by contrast,
often tend to be economic disaster areas and can certainly be terrible
places in which to live. In short, trust is the precondition for
prosperity.18

In his book New Rules for the New Economy, Kevin Kelly presents ten
rules for a “connected world.” One of these rules, “Relationship Tech,”
argues that “the network economy is founded on technology, but can
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only be built on relationships. It starts with chips and ends with trust.”
Kelly explains that while the central economic imperative of the indus-
trial age was to increase productivity, the central economic imperative of
the network economy is to amplify relationships. He further explains that
“none of this enlargement of relationships can happen unless there are
vast amounts of trust all around.”19

When we shift our focus from the overall global or national level to
the particular project level, we find the same or even a stronger pattern.
Indeed, in our current dynamic environment, trust is extremely crucial
for project success. In the following example, Tim Flores, a project man-
ager from NASA, uses the results of his MSc research project at MIT
to demonstrate this importance: 

The aim of Tim’s MSc research project at MIT was to account for the dif-
ferent outcomes of the Pathfinder, Climate Orbiter, and Polar Lander proj-
ects, all of which were initiated by the JPL. Although all three projects were
conducted under the same guiding principle (“faster, better, cheaper”), were
all of comparable scope, and shared many similar elements and even some
of the same team members, they had very different end results. Pathfinder
was a success, while the other two projects failed. 

I expected to find that the Pathfinder differed from the other projects on a num-
ber of levels: resources, constraints, philosophy, and personnel. And this was, to
some extent, true. But I was extremely surprised to find one fundamental 
element that distinguished the successful mission from the failed missions: team-
work . . . The Pathfinder team developed trusting relations within a culture of
openness. They felt free to make the best decisions they could with the resources
available to them, and they knew that they weren’t going to be crucified for
mistakes. That trust never developed in the other programs.g

Developing Teamwork

The purpose of the current guideline is to demonstrate how one can
develop trust-based teamwork and why trust is so crucial for project suc-
cess. However, before discussing the trust issue, we should first better
understand the nature of and the need for multifunctional teams. The
following story by Linda Abbott, a mission business manager from
NASA, describes the development of a multifunctional team and the
impact of the teaming process on the ultimate success of the project:

Spacecrafts are usually built with only a few big purchase items, but liter-
ally hundreds of small items that can make for the biggest headaches. It’s
the $20 connector that can halt integration, leading to a costly delay. After
finishing the building of another spacecraft, it was clear to Linda that 
the success of the project was due to the special teamwork that combined
technical know-how with procurement resources.
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Procurement’s whole process is bound in rules and procedures and staffed by peo-
ple that know the rules, but don’t know about building spacecraft . . .
Procurement works as a pool, with a first in, first out procedure. It works fairly
well for them and is actually relatively fair to all projects, but it’s unable to
respond to schedule stopping emergencies. They see their job as procurement, not
building spacecraft. They don’t work with any one project closely enough to
understand why that twenty-dollar connector is a multi-thousand-dollar emer-
gency. Mostly, they don’t have any personal investment in our success. We needed
to get procurement on our team, rather than try to override them or work
around them. 

To circumvent the general pool procedure, Linda managed to convince pro-
curement to assign two procurement officers to work exclusively on her proj-
ect. The officers were integrated into the work of the team and invited to
staff meetings. In the process of learning about the spacecraft project, they
grew to understand why the technology was difficult and why unanticipated
problems were inevitable, as well as the extent of their impact.

The more she learned about our project and worked on our team, the more
she wanted our project to succeed. She found ways to expedite purchases when
there were real emergencies. I can’t tell you how many times she saved our
bacon, times that were two days here, a week there, but that would have added
up to a big, and costly schedule slip. 

In turn, each of the team’s engineers and scientists listened to the procure-
ment officers, learning more about the procurement process and the “why’s”
behind some of those pesky rules. As both sides came to understand each
other’s constraints, the interaction between them vastly improved, as did 
procurement’s response to schedule-stopping emergencies:

Together procurement became more responsive to our needs, and we became more
responsible in meeting procurement’s needs . . . By integrating them into the
team, we’ve changed an adversarial relationship into a group relationship. If we
fail, they fail. It’s that simple; it’s now in their vested interest to find ways to
make it happen. And they’ve become amazingly versatile.h

Linda’s observation that “they don’t have any personal investment in
our success” most succinctly conveys why the structure of the traditional
functional organization obstructs teamwork. No real teamwork can take
place in an organization that maintains a traditional division of labor,
given that the loyalties of the R&D, marketing, engineering, production,
and procurement staff primarily lie with their respective disciplines,
departments, and managers. Therefore, breaking down the organization’s
functional walls is the minimum requirement essential for teamwork. 

However, integrating a group of people with a common assignment
into an effective team may be even more difficult when the people in
the group are affiliated with different organizations. This is illustrated in
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the next story told by Bill Clegern, a project manager from Procter &
Gamble (P&G), who describes how a P&G resident engineer attempted
to develop teamwork with his prime contractor: 

Pierre was the P&G resident engineer managing a major expansion at one
of their plants in Europe. He was forced to work with Karl, the site man-
ager from B&N, which was a highly reputable European contractor that
won the bid for the facility work. Karl’s workers had adopted a superior
attitude toward all the other contractors on the site right from the start,
and any team-building efforts by P&G were being undermined by B&N’s
incessant criticism of others and smug confidence about their own “profes-
sional” construction techniques.

Pierre . . . grudgingly endured the situation, looking for an effective way to
take Karl and B&N down a peg and get them on the team without damag-
ing their effectiveness. Direct appeals to Karl, based on the premise that “we’re
all in this together,” just didn’t work . . . About three months into the 
job . . . the “master” contractor discovered that one complete set of foundations
on the south face of the facility’s office expansion was located 30 cm inside the
intended periphery. Over 200 lineal meters of strip foundations had just been
poured in the wrong place . . . This was a serious mistake . . . Karl came,
hat in hand, to Pierre to“fess up.”

Rather than demand that B&N start over, Pierre immediately called a con-
ference of the plant, engineering, and project leaders. Together they found
a way to shift internal walls, realign halls, and adjust exterior windows in
order to distribute the error without resulting in any functional or aesthetic
losses. Although B&N’s rework cost was considerable, it was far lower than
that for a complete fix and did not ruin the company’s reputation. At the
same time, P&G was able to stay on schedule without compromising the
project’s chance for success. Pierre did not take advantage of B&N nor kick
Karl “while he was down.” The project was ultimately labeled a big success
by all involved, and their new-found teamwork allowed B&N and P&G to
collaborate on subsequent projects as well.i,20

These two stories stress a similar key guiding philosophy: “If we fail,
they fail,” (the NASA story), and “we’re all in this together” (the P&G
story). And in both stories the rationale facilitating the adoption of this
new working philosophy is also similar: the realization that unanticipated
problems are inevitable. When team members understand the inevitable
constraints of dynamic projects and realize that no part of the team can
perform its job without collaborating with the other members, they
embrace a philosophy of mutual interdependence and mutual
responsibility for project results. Without the protracted forces that pull
members together, project leaders must pay inordinate and unceasing
attention to team maintenance. In essence, a group of people who do
not feel dependent on each other is a committee, not a team. 
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However, as the following story demonstrates, developing this mutual
responsibility for project results may require more time and more effort
when the project simply can not afford to make even an early “seri-
ous mistake.” This is especially true when the key players operate under
strikingly different organizational cultures. This is how Gerald Murphy,
the payload systems engineer from the California Institute of
Technology, describes the impact of these differences on his work with
his counterpart from Johns Hopkins University Applied Physics
Laboratory (APL): 

Being the systems engineer for payload meant tailoring specifications to
each of nine instruments. It also required coordination with 20 coinvesti-
gators who were scattered throughout the United States at different uni-
versities, each with its own organizational culture and its own way of doing
things.

Initially, Judi [on the spacecraft side] and I tried to pretend our differences
didn’t exist or that they would magically go away, but there were a number of
times where our differences came to a head. Vibration specification was a good
example. APL had a specification that they wanted us to use to qualify all
instrument boxes. “Since you are riding on our spacecraft, then you have to
meet our specification,” they said . . . APL’s specification was based on their
institutional precedents, which we felt were overly conservative in the area of
vibration test levels . . . ACE was my first experience finding culture 
differences between institutions that actually manifested themselves into heated
differences of opinion at the engineering level 

Judi and I are both headstrong and intelligent—and used to winning argu-
ments. I have to say, our relationship started rocky. Here we were, two equals
sort of battling each other. I think it took us the better part of the first year
to realize that this was dumb. We had to ask, “Why are we battling each
other when we’re both trying to get the job done?” We found a way to talk
through things and resolve our differences, largely because we kept talking and
trying to understand each other’s point of view. I’m making this sound easy—it
wasn’t. 

. . . What I think we learned was this: the fact that I did things this
way and Judy did them that way . . . did not mean that any of our ways
was the one true way. Even though we might argue about things and agree to
disagree, we earned one another’s respect, and we didn’t make our differences
personal. j

The fact that building teamwork between these two systems engineers
required time and initially involved overcoming difficulties is not sur-
prising. In their book The Wisdom of Teams: Creating the High-
Performance Organization, Katzenbach and Smith highlight that this
process is quite common: “Real teams do not develop until the peo-
ple in them work hard to overcome barriers that stand in the way of
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collective performance . . . Overcoming barriers to performance is how
groups become teams.”21 Katzenbach and Smith further explain 
that “real teams learn how to deal with such concerns [i.e., different
cultures and personalities] through frank and open communication.”22

Indeed, Katzenbach and Smith then defined a team as a small number
of people with complementary skills who are committed to a common
purpose, performance goals, and approach for which they hold themselves
mutually accountable.23 However, nowadays this definition is incomplete.
Katzenbach and Smith themselves revised their definition in their 1993
book to add that “performance in the 1990s and beyond” will require
us to cope with changes, and thus in the future teamwork will be char-
acterized by “trust based relationships.”24

Developing Trust

The trust issue will be explained by discussing two very successful, but
contrasting, scenarios. In the first one, trust was developed very quickly,
while in the other, a more typical case, trust was built “inch by inch.” 

The first story is told by John Del Frate, who was the NASA proj-
ect manager of the Pathfinder Solar-Powered Airplane. The primary tech-
nological challenge faced by NASA and the contractor, AeroVironment,
was that of operating an aircraft that would be both light enough to 
fly and large enough to be powered by the sun and carry meaningful
payloads.

I learned a lot from my relationship with AeroVironment, specifically from two
people, Bob Curtin and Kirk Flittie. I wish everyone could have the opportu-
nity to work with contractors that they trust the way I trusted these guys.
Usually, with the government contracting structure, we spend an inordinate
amount of time and money simply because we don’t trust the contractor. There
is probably a reason for every process or regulation used to govern them, but
they seem ridiculous and wasteful to me. I started out treating the industrial
partners like “contractors,” but they soon earned my trust and respect. And it
paid off for both the government and the industry partners, as we were able
to do more technology development at a set level of funding. Not having to
constantly monitor the contractors meant a much leaner operation; we were able
to work smarter and faster. But we didn’t throw the necessary checks and bal-
ances out the window. Instead, we used them at a level that allowed us to
pour far more concentration into getting the job done. And because of the trust
we’d established, I knew that our partners always had the best interest of the
project in mind . . . we had the same goal . . . We set a number of alti-
tude records with the UAVs, and we performed a number of “first-of-a-kind”
demonstrations with payloads. The highlight for me was the world altitude
record we set in 2001 with the Helios aircraft on the Hawaiian Island of
Kauai. We conducted our flight operations there, flying to a record altitude of
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96,863 feet—10,000 feet higher than any non-rocket propelled aircraft has 
ever gone. We did it on the power of the sun, and it was an unforgettable
experience.k

The Pathfinder project enjoyed several favorable conditions that facili-
tated the development of trust-based teamwork rather quickly, including
the relocation of the project to a remote location, a flexible contractual
agreement, and the unique personalities of the two specific individuals
who led the contractor’s team.

In their book Credibility, Kouzes and Posner talk about engendering
trust and explain that “trusting other people encourages them to trust
us; distrusting others makes them lose confidence in us.”25 Likewise,
Solomon and Flores assert that “trust is a matter of reciprocal relation-
ships . . . Trust is transformative . . . it is a matter of changing each
other and the relationship through trust.”26 Indeed, Del Frate stresses the
transformative and reciprocal nature of trust in his case: “I started out
treating the industrial partners like ‘contractors,’ but they soon earned
my trust and respect.”

Typically, however, developing trust entails a longer and more demand-
ing process. On the origins of trust, Solomon and Flores claim it to be
“the result of continuous attentiveness and activity . . . Trust is a social
practice, not a set of beliefs. It is a ‘how to,’ not a “knowing that.”27

Similarly, Kelly describes the nature of trust as “a peculiar quality: It can’t
be bought. It can’t be downloaded. It can’t be instant—a startling fact
for an instant culture. It can only accumulate very slowly, over multiple
iterations.”28

The following stories focus on the U.S. Air Force advanced medium
range air-to-air missile (AMRAAM) program and illustrate the more 
common scenario whereby building a trust-based team is a relatively 
long process requiring continuous leadership attention and intensive
involvement throughout. The opening story by AMRAAM chief engineer,
George Sudan, describes the cultural context of the project and its 
environment: 

George’s experience previous to joining AMRAAM was with a complicated
weapons system that no one could figure out how to fire correctly.

One of the reasons the system wasn’t working was because government engineers
were busy meddling with the contractor. We had individuals on our team who
felt that their primary responsibility was to criticize the contractor and tell them
how to do their job. 

With the support of management, George was able to get the engineers
focused on the specification and verification business at hand, and they were
able to turn things around and get the system to work.
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After joining AMRAAM, George attempted to share his experience in the
other program with management, but to no avail: “They thought I was out
of my mind. ‘You can’t trust these dirty contractors. They’re all out to take
advantage of you,’ they told me.”

Not only was there no trust or sense of teamwork between the govern-
ment engineers and the contractor, there was outright competition between
them:

They expected us to line up with the contractor as though it were a basketball
game. Here’s their radio frequency guy, so we’ve got to have a radio frequency
guy. Here’s their software guy, so we’ve got to have a software guy. If he fakes
left, you fake left. For our part on the government side, we were harassing our
“opponents” all the time. “Let me see your documents. Let me review this. Let
me see how you did that.”l

When George quips that “government engineers were busy meddling
with the contractor” and when he uses the “basketball metaphor,” he is
calling our attention to the very high transaction costs of the project.
Organizations get things done through exchange. Transaction costs are
those associated with the exchange itself, while production costs are those
expended in making whatever is to be exchanged. Transaction costs
include locating a desirable trading partner, negotiating and writing a
mutually acceptable agreement, monitoring the agreement, and taking the
actions necessary to ensure that each party fulfills the predetermined set
of obligations. Researchers claim that transaction costs may represent as
much as 35–40 percent of the costs associated with economic activity.29

George found it impossible to change the status quo and bring about
serious reform without management support, so he welcomed the arrival
of Judy Stokley as the AMRAAM program director. In the following
story, Judy describes her first attempt to change the status quo. 

I hosted a meeting [at Eglin Air Force Base in Florida] with several of the key
members of the two contractors building the missile, Hughes and Raytheon . . .
I wanted to talk with them about our “partnership,” what was wrong with it,
and what we were going to do to improve it.

To illustrate her point about what was wrong with AMRAAM, Judy brought
a copy of the “spec tree”—a document containing hundreds of pages of
minute details:

If the contractor, for any reason, needed to change something, he had to sub-
mit an Engineering Change Proposal, and the government had to approve it.
The contractor documented every change in parts, down to the lowest-level nut,
bolt, or screw, and sent the change proposals all day long. The government paid
him to make those changes, or they didn’t get done. I used to say, “If I want
my contractor to flush the toilet in Tucson, I have to write him a contract 
letter and pay him to do it.”
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In an attempt to change this adversarial mind-set, Judy proposed taking the
unwieldy spec tree and replacing it with a clear, simple set of performance
specifications that the contractor would control. In turn, the government
would pay the contractor a fair price for the product, making for a win-
win situation on both sides. However, this progressive view was not shared
by all:

All of a sudden, Raytheon’s chief engineer stood up and spoke across the room
to his vice president: “Boss, I’ve got to make sure that before you agree to this,
you understand what she’s saying. Because if you do, I don’t think there’s any
way you’ll agree to it” . . . “Today,” he continued, “if we change something
here, the government pays; but what she’s telling you is that with this deal, if
we change something, we pay” . . . This man couldn’t see opportunity. He could
only see risk . . . “Oh man, we don’t want any part of this,” said the Raytheon
vice president. “This is too different.”

Fortunately, the Hughes vice president, Chuck Anderson, was able to see Judy’s
inspired vision. When Raytheon and Hughes merged a year later, Chuck stayed
with the program and the Raytheon vice president took his tunnel vision 
elsewhere.m

Very often it happens that once team members stereotype other team
members, prejudice shapes what they see and how they act. Thus, ini-
tial perceptions of the individuals entering the project can force the proj-
ect into a spiral of increasing or decreasing trust. Therefore, if possible,
one should avoid recruiting team members who trigger distrust among
other key players.30

Judy needed to wait until Chuck had assumed the leadership position
before she could initiate her proposed change, which was called total sys-
tem performance responsibility (TSPR). This unique approach in gov-
ernment contracting basically meant that the contractor accepted the
responsibility to do whatever was necessary to ensure that the product
met all requirements. Accordingly, simple changes could be made as
deemed appropriate by the contractor without having to go through a
long drawn out approval process with the government. In the following
story, Chuck Anderson, Raytheon vice president, describes his response
to Judy’s proposed reform: 

Judy wanted the government to save money for the program by handing over
more responsibility to the contractor. If only they could trust us—that was the
big “if.” Judy was willing to take that chance. She’d seen me operate, and she
knew that I could be trusted.n

Solomon and Flores maintain that “trust entails a lack of control, but
it means entering into a relationship in which control is no longer the
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issue . . . [Trust is not] the free fall of dependency . . . what trust
makes possible is an eminently more effective interdependency: coopera-
tion and the expansion of possibilities.” Citing the Danish philosopher
Soren Kierkegaard, they further assert, “It is always, to some extent ‘a leap
of faith’ . . . What we create through our vulnerability is the solid security
of a relationship.”31

A leap of faith is indeed what many of the government staff had to
make in order to change their attitude. They did not trust the
contractor to make sensible decisions and feared that short-term money-
saving measures would be taken at the risk of either degraded
performance or increased costs in the long run. In the following story,
Judy explains how she attempted to change this overriding attitude
towards the contractor:

We solved this issue by letting these government people actually participate in
the contractor’s configuration change process. As participants in the contractor’s
decision process, they were able to see over time that their fears were
unfounded. They found that the contractor really did care about satisfying the
customer, that he really did care about his reputation, that he really did have
a long-term perspective, and that he really did have motivations other than
next quarter’s profit. They saw, in effect, that the “contractor” was not an
impersonal monolith, but was a group of people just like they were—trying
their utmost to do the right things. In short, they found that the contractor
was trustworthy.o

Changing mind-set (unlearning) was discussed in depth in the intro-
duction. Among other things, it was explained that people are more
inclined to change their mind-set on the basis of vivid information.
Thus, allowing the government people to repeatedly participate in the
contractor’s configuration change process provided them with vivid infor-
mation that facilitated the change in mind-set and the trust-building
process. 

Changing mind-set was crucial, but insufficient, and Judy had to make
additional changes that were more tangible. In one of these changes, Judy
made sharp cuts in the size of her own team, including a reduction in
the engineering team from 80 to 12. For his part, Chuck was ready to
reciprocate by reducing the size of his own workforce. On the basis of
his estimate, Chuck and Judy shook hands on the number of staff needed
to get the job done. This would mean displacing a significant number
of people from the 400 currently working on AMRAAM so as to reach
the estimated target of 100.

When we re-joined the group, Judy announced that we would keep 100 
people on the program. I remember the look in my team’s eyes. It was a 
look that didn’t mask their discomfort. They knew that many of the people
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who had worked on the program for years would lose their jobs and that
the rest of them would have to figure out how to get the job done with
one-fourth of the former workforce. They also knew that a handshake 
was our only assurance that our customer was going to live up to the agree-
ment. “Look, we have to trust the customer on this,” I said to them. 
“We have to trust that they understand what kind of risk we’re taking in
signing up for this.” p

A common definition of trust is “one party’s confidence that the other
party in the exchange relationship will not exploit its vulnerabilities.”32

In the following story, Chuck demonstrates his confidence that the client
will not exploit his vulnerabilities, thereby highlighting the essence of
trust: 

Prior to the Hughes-Raytheon merger, Chuck decided to open the corporate
books to the U.S. Air Force. Raytheon’s knee-jerk reaction was to accuse
him of breaking the rules by exposing confidential data to the government.
However, he would not be intimidated and managed to win over Raytheon’s
management to his way of thinking.

At the time I entered this agreement with Judy, I still had a Hughes badge on.
I actually had to get Raytheon’s chief operating officer to approve it. How did
I get it done? I said we could pull it off, and I was believable. My prior 
track record probably had something to do with it, too. The bottom line was
that I had run successful programs all of my career, and it’s hard to argue with
success.q

In their book Credibility, Kouzes and Posner provide support for
Chuck’s explanation about his source of power: “A credibility check is
rooted in the past. It has to do with reputation . . . Credibility, like
reputation, is something that is earned over time . . . The credibility
foundation is built brick by brick . . . complete trust is granted (or
not) only after people have had the chance to get to know more about
the person.”33 In the following story, Chuck describes his continuous
effort to build credibility with the client brick by brick:

All of my team members, approximately 80 of us, met for half a day off-site
at a hotel. We did this every month. We rented a ballroom, and the whole
purpose of that meeting, every month, was constancy of purpose. It was to get
everybody aligned—or brainwashed, as some said . . . Some of the people who
went to these meetings never got it, and we got rid of them.r

Solomon and Flores maintain that “building trust, we suggest, begins
with talk about trust—talk combined with action, to be sure, but talk
first of all . . . Thinking and talking about trust will not only influence
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our belief but also change our behavior in the world and with one
another.”34

James Watzin, a project manager from NASA, recommended similar
actions when he was brought as an expert to reflect on the failed wide-field
infrared explorer (WIRE) mission. Watzin submitted the following analysis
of the situation: “WIRE failed because people could not or would not 
communicate well with each other . . . The WIRE communication diffi-
culties . . . were driven more by individuals who simply were uncomfort-
able allowing others to see their work . . . They lost the opportunity for
thorough peer review (the first opportunity to catch the design defect)
and in doing so they lost the entire mission . . . The real lessons from
this loss is that any team member that does not participate as a true
team player should be excused, and that management should watch for
signs of unnecessary conflict and act to understand it before more serious
problems arise.”35

These lessons are ones that Chuck has clearly learned and is not afraid
to implement. In the following story, Brock McCaman, a program man-
ager from Raytheon, describes the first signs that the changes are starting
to generate positive outcomes:

Prior to the introduction of TSPR, the government required an exhaustive
report on the smallest of repairs, whereas now the company no longer even
keeps any of that data.

Today, we send them a bill once a month for a fraction of the cost of what
we were doing before, and we get missiles back in the field sooner. This way
of contracting works better for us, for the government, for the taxpayer, and
especially for the war fighter.s

Research supports McCaman’s account, as reported by Dyer and Chu:
“Under conditions of high trust, trading partners will spend less time and
resources on monitoring to see if the other is shirking or fulfilling the
‘spirit’ of the agreement . . . If each exchange partner is confident that
the other party will not be opportunistic, then both parties can devote
fewer resources to monitoring.”36 In the following story, Jon Westphal,
an AMRAAM engineer, describes his unique role in building trust with
the contractor. 

Judy Stokley and George Sudan were adamant about the fact that manu-
facturing was the business of the contractor, not the government: “Let them
do their job. We’ll work with them to provide insight—not direction, not over-
sight.” Jon found that the best way to do so was by supporting open com-
munication between the two parties to help them get their job done—that
is, to play the role of an “enabler.” Enablers are those who are not experts
in any one field, but who have a broad background and know enough across
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the board to communicate with the diverse group of people involved in any
given project, including contracts people, finance staff, business reps, pro-
gram managers, and engineers. By acting as enablers, Jon and three of his
counterparts were able to work side by side with the contractor and the
government people and get them in touch with the appropriate parties to
help solve any and all problems as they arose. 

The first thing I did was try to convince them that even though I was from
the government, I was there to help in whatever capacity I could. “Hi, I’m
from the government, and I’m here to help you.” Usually, that’s when doors
slam. But you don’t convince people with just words. As they say, actions speak
louder, and so we had to walk it as well as talk it.

By helping the contractor to solve a technical problem, word spread
quickly at the site that Jon was truly there to help, not to tell people
what to do or to report on them:

The contactor had a technical problem . . . and needed to put a special team
. . . to work on it. I invited myself to join the team . . . we had identified
the potential impact of [the] problem and created a plan to overcome it.

Indeed, Jon approached each new situation as if he were part of the team,
rather than the customer: 

How do I know I was genuinely accepted? Something happened about nine
months after I started going out to the contractor’s site in Tucson. I wanted to
talk to the Director of Operations. When I walked down to his office, there
were five or six engineers standing outside, waiting in line while he had some-
body in his office. I walked up to the front of the line and was going to stick
my head in the office and ask a question, but the guys in line said, “Hey,
what are you doing?” And I said, “Hey guys, I’m just going to ask Rick a
quick question.” And they said, “Hey, come on now, there’s a line here.” And
I said, “Yeah, but I’m the customer.” And they said, “You’re an enabler. Get in
the back of the line.” t 

In this case, the target of unlearning is reversed, with the government
attempting to change the mind-set of the contractor workforce and gain
their trust. The Fifth Discipline Fieldbook presents the following direct
and most natural way for unlearning: “Buckminster Fuller used to say
that if you want to teach people a new way of thinking, don’t bother
trying to teach them. Instead, give them a tool, the use of which will
lead them to new ways of thinking.”37 By realizing that “actions speak
louder” than words, Jon Westphal, the Enabler, was able to apply Fuller’s
recipe: “The contractor had a technical problem . . . and needed to put
a special team . . . to work on it. I invited myself to join the team . . .
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we had identified the potential impact of [the] problem and created a
plan to overcome it.” By encouraging the contractor’s team to utilize his
input in solving their problems, Jon “gave them a tool” that indeed led
them to a new way of thinking. 

Highsmith asserts that today’s dynamic environment requires a great
deal of adaptation: “Adaptation depends on leadership and collaboration
rather than on command and control.” Both Judy Stokley and Chuck
Anderson challenged the status quo and demonstrated real leadership
throughout the major change that the government and the contractor
took upon themselves. This process produced not only a fundamental
cultural change, but also a substantial financial gain, as described by Judy:
“Four years later, we found that we had managed to save the Air Force
more than $150 Million.”u Their leadership and trust-based collaboration
were the two primary factors behind the success of the AMRAAM 
project.38

The Importance of Trust for Dynamic Projects
How and when does trust contribute to the bottom line? Lane 
explains that trust becomes more critical to success when there is a
degree of interdependence between trustor and trustee and when 
there is a need to cope with uncertainty or risk in the exchange rela-
tionship, primarily due to problems of time, information, and vulner-
ability resulting from the acceptance of risk. Accordingly, the 
three major outcomes that take place as a result of trust-based team-
work in dynamic projects are related to interdependence, uncertainty,
and risk.39

The first major outcome of trust is the reduction in transaction costs,
which is related primarily to the interdependence between trustor and
trustee. This issue was previously discussed in reference to the cost sav-
ings resulting from reduced monitoring on both the Pathfinder 
Solar-Powered Airplane and AMRAAM. As Del Frate told us regarding
the Pathfinder, “ Not having to constantly monitor the contractors 
meant a much leaner operation; we were able to work smarter and 
faster . . . we were able to do more technology development at a set
level of funding.” 

Trust will also reduce the cost of bargaining and haggling over prob-
lems that arise during project execution. If trust is high, each party will
assume that the other party is acting in good faith and will not be
anticipating or looking for self-interested behavior that undermines the
shared goals of the team. Moreover, trust helps in resolving conflicts as
they arise due to mutual confidence that inequities will be fairly
addressed. In trusting relationships, the parties can focus on making the
project a winner, rather than wasting their energies on fighting each
other.40
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The second major outcome of trust is the facilitation of free exchange
of information. Jones and George conclude that when the trust level is
low, people will refrain from freely exchanging knowledge and information
because of the uncertainty about how others will use this information
and because possessing that knowledge is a source of power. When 
the trust level is high, however, people will be willing to share knowl-
edge and information, since they feel assured that it “will be used for
the greater good and one need not exercise power to protect one’s own
interests.”41

Facilitating a full and open exchange of information becomes very
crucial when coping with uncertainty (i.e., missing and changing
information). Indeed, applying the Green and the Brown Principles is
heavily dependent on the willingness of team members to exchange infor-
mation freely. For example, in the First Green Guideline (Define Project
Objectives While Quickly Exploring the Means), the client must seek
input from the contractor very early in the life of the project—input
that will be shared only when trust is high. The planning and control
outlook in the Second Green Guideline (Employ a Learning-Based
Planning and Control Process), which places ongoing learning at its core,
depends primarily on the open and continuous flow of information
between team members. The quick and easy information exchange
between planning and implementation, which is at the center of the
Third Brown Guideline (Act with Agility), can take place only when
trust is high.

The third major outcome of trust, which is related to coping with
risk, is enabling innovation.42 Citing multiple sources, Das and Teng
conclude that trust and risk taking form a reciprocal relationship: trust
leads to risk taking, and risk taking, in turn, reinforces a sense of trust,
given that the expected behavior materializes.43 In their book on the
Mars Pathfinder, Muirhead and Simon remind us about the risk asso-
ciated with innovation: “The catch is this: People who innovate make
mistakes.”44

The link between trust and creativity or innovation is stressed by
Solomon and Flores: “In a culture structured by power relations, com-
mitments and promises have a different meaning than they do in a con-
text of mutual trust . . . the most damaging, although nearly invisible,
aspect of such a power culture is the loss of creativity. Control-minded
autocrats tend to see creativity as threatening . . . The essential virtue
of trust is its openness, its celebration of possibilities. Force and fear
shut these down.”45

Earlier in this guideline, Tim Flores provided a similar argument for the
reasons behind the success of the Mars Pathfinder: “The Pathfinder team
developed trusting relations within a culture of openness. They felt free to
make the best decisions they could . . . and they knew that they weren’t
going to be crucified for mistakes.”
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The Third Red Guideline: Sustain Teamwork Throughout

Even in a very stable world, teamwork may naturally grow weaker with
the passage of time and thus require some maintenance. Due to the
evolving nature of projects, however, with key players being added and
subtracted, the typical situation of most project teams is far from stable.
More important, as highlighted by the Green Principle, is the fact that
projects in a dynamic environment continuously suffer from a wide vari-
ety of uncertainty and change regarding their “ends” and “means.”
Therefore, even when the project manager is successful in “getting the
right people on the bus” and in building a trust-based team, today’s
dynamic projects require dedicated effort to sustain the teamwork. This
is how Allan Frandsen, a payload manager from California Institute of
Technology, succinctly describes his managerial philosophy:46

In running a project, I have always tried to anticipate problems. To lead a
project effectively, one has to establish and maintain the flexibility to take appro-
priate actions when needed . . . Despite your best-laid plans and ongoing atten-
tion to the job, the situation can turn to manure in a hurry if a personnel
matter arises. So sustaining this prized team you have recruited has to be an
important part of a manager’s job.v

Sustaining Teamwork by Focusing on the People

Nurick and Thamhain assert that “team building . . . is a never end-
ing process . . . The project manager is continually monitoring team
performance to see what corrective action to prevent or correct prob-
lems.”47 Larry Lawson, Lockheed Martin’s vice president, provides an
example of sustaining a multi-organizational team, the JASSM team,
which was composed of people from the U.S. Air Force and from
Lockheed Martin:

Whenever Terry or I felt like his people were reverting to their traditional
role of overseeing the contractor, we met with the key individuals involved
to talk about it and invariably this led to an offsite with the whole team.
Our offsites were crucial in maintaining the focus and reinforcing the mes-
sage that we were all working together.

And they were invaluable in other ways. People got to know one another
and realized that they weren’t slimy contractors or inconsiderate government
employees. These were people with real commitments to what they were working
toward, at work or home. You discovered their motivations. Were they all
motivated to make this program successful? Almost universally, the answer was
yes. The offsites helped to build and maintain a strong teaming relationship
throughout the program.w

Lawson stresses that although the off-sites were primarily meant for
sustaining teamwork, they were also instrumental in assuring that all the
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individuals involved were indeed motivated. Productive teamwork clearly
cannot be sustained for a long period of time if the individual team
members are not motivated to work. In his book Peak: How Great
Companies Get Their Mojo from Maslow, Chip Conley divides motivating
forces into three layers: money, recognition, and meaning, but he con-
cludes that “money is not a primary motivator once employees have
moved beyond their basic needs.” He argues that in developed economies,
people are motivated primarily by the intangible benefits that come from
recognition and meaning. He also cites Peter Drucker who asserted,
“Money alone does not motivate to perform. Dissatisfaction with money
grossly de-motivates.”48

Collins explains the role of money in good-to-great companies: “Yes,
compensation and incentives are important, but for very different reasons
in good-to-great companies. The purpose of a compensation system
should not be to get the right behaviors from the wrong people, but to
get the right people on the bus in the first place and to keep them
there.”49

How does today’s common bias toward individualism get in the way
of sustaining teamwork?50 While it is important to recognize the indi-
vidual’s performance, projects are primarily a “team sport” and attention
should be given first to the team’s performance.51 In successful teams,
the tension between recognition of the individuals on the team and
recognition of the team as a whole is greatly dissipated. Terry Little, who
served as the U.S. Air Force director for the JASSM program discussed
above by Larry Lawson, shares with us one practice for 
recognizing the team’s performance and sustaining teamwork: 

It would be nice if failures never happened, but any time you undertake some-
thing that has significant risk, no matter how well you attempt to do it, no
matter what the caliber of the team, no matter how much money you have
to spend, there will always be times when you have failures. Therefore, every
successful test that you have should be a cause for celebration. Even though
in and of itself it may be just one small milestone, there is an enormous
amount of energy and effort that goes into getting to this point, a point 
at which all of our individual work bears fruit and becomes something big-
ger and better than the sum of its parts. This is how we know we are a
winning team.x

In Norman Augustine’s comprehensive book on project management,
Augustine’s Laws, two of the lessons he offers coincide with Little’s prac-
tice: The “team must think of itself as a winner,” and “recognition of
accomplishment is an essential form of feedback.”52 Recognition of
accomplishment is also the focus of the following story by Jerry Madden,
a project manager from NASA, but this time the recognition is not ini-
tiated by the project leader. 
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The Comptel instrument was a joint contract with a German company. The
NASA representative who was stationed in Germany for the duration of the
project was often treated to meals by his German counterparts.

The NASA team decided that it was important to reciprocate the
Germans’ generosity. When the next major review was scheduled, the mem-
bers of the U.S. NASA team each brought a bottle of barbecue sauce with
them in their luggage. They arranged a typical American barbecue for all the
German employees working on the Comptel project, and the event was a
great success.

Two weeks later, we discovered a problem with a harness, which had to be
repaired promptly. We brought the harness to the floor and pleaded for quick
turnaround, but were told to get in line. Our project did not have the mus-
cle to slip in front of the work being done for other projects. The technician
then asked who the harness was for. We told him it was for Comptel. “Aren’t
they the barbecue people?” he asked. “Give me the harness, I’ll fix it for you
on my lunch hour.”y

This story demonstrates that the craving to be appreciated is a com-
pelling motivator. It also vividly highlights the power of celebrations, as
explained by Deal and Kennedy: “The truth is that celebrations are good
for the soul . . . Celebrations, in their purest form, are occasions to
applaud belonging to something worthwhile. We’re all social animals. We
want to belong to a community of other people.”53 Successful project
leaders are aware of the power of team celebrations and therefore use
the many natural opportunities to celebrate team accomplishments in
order to develop team identity and cohesiveness. 

In addition to celebrating project milestones, an uplifting atmosphere
can go a long way toward instilling a good mood and sense of cama-
raderie. Goleman and his colleagues provide research evidence for the
importance of a good mood at work and assert that “when people feel
good, they work at their best . . . Good moods prove especially impor-
tant when it comes to teams.”54 Frank Snow, a ground 
project manager from NASA, recounts how sustaining teamwork may at
times require the simplest of human interactions to reveal commonali-
ties between team members and to smooth out differences, particularly
in the case that a change is being made in the composition of the
team. 

One member of the team was using “old school” methods that totally clashed
with those of another team member who was working on the same simu-
lation. 

I made the decision to let Mr. Old School go, and I called him into my
office to let him know that he was going to be reassigned to another proj-
ect. The only question I had for him was where he wanted to have lunch.
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He said, “there’s no reason to break with tradition. The Chinese place would
be fine.” It was where we celebrated birthdays and project milestones, and it
was also the place to go when we needed to let someone go on the project
but wanted to soften any hard feelings . . . 

We started off with tea and egg rolls, and by the time the lo mein 
got to the table, everyone was laughing and cracking jokes. Even though 
Mr. Old School and his counterpart couldn’t agree on work, they had plenty
to talk about. It turned out that they both had teenage daughters who 
were driving them crazy. In some ways, this is the kind of thing that can
take the edge off of other differences. I could imagine them saying when 
they met each other again, in the cafeteria maybe, “Hey, did that little 
girl of yours get her driver’s license?” “Yeah, and she’s still driving me crazy,
but how about you?” The best way to smooth out differences between team
members is to give them a glimpse of one another as people outside of 
their work.z

At times, there is no choice but to let a team member go if his/her
input is damaging teamwork and impeding progress. However, such a
decision may affect the team as a whole, and steps must be taken to
counter this possible impact. In discussing this issue, Katzenbach and
Smith observe, “Theoretically, any time the membership of a team
changes, the team itself has ended . . . Many teams, however, fail to
think carefully about the transition caused by a change in member-
ship.”55 By thinking and acting carefully, Snow tried to deflate any bad
feelings that might have otherwise surfaced and in so doing, demon-
strated his adherence to two major values: respect and adherence to 
tradition. 

In his book Extreme Programming (XP) Explained, Kent Beck, one of
the leaders of agile software development, stresses that in addition to the
four values of XP (communication, simplicity, feedback, and courage)
there is one more value: “A deeper value, one that lies below the sur-
face of the other four—respect. If members of a team don’t care about
each other and what they are doing, XP is doomed.”56 By showing
respect to “Mr. Old School,” Snow undoubtedly reinforced this value
within the team and successfully used the opportunity to enhance future
teamwork.

The importance of the second value, adherence to tradition, is
underscored by Bolman and Deal: “Ritual and ceremony are expres-
sive activities . . . What transpires on the surface of such activities 
is not as important as the deeper communication underneath. 
Ritual and ceremony provide opportunities for reinforcing values, revi-
talization spirit, and bonding individuals to the team and to one
another.”57

However, sustaining teamwork may also require radical steps that are
very non-traditional. This is illustrated by Larry Goshorn, former vice
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president of ITT Industries, who recounts the bizarre turning point in
a project that was operating 300 percent over budget:

Following a lot of finger-pointing and no real teamwork, there was a shake-
up one day with the arrival of a new manager on the program. He
announced, 

“I just saw in the paper this morning that somebody has brought an ele-
phant into town, and they’re offering rides.” Everybody else looks around the
room, thinking, “Well, what has this got to do with anything?” And then
the manager says to the other senior managers around the table, “Okay, you,
you, you, and I are going to go over there, and we’re going to ride this 
elephant.”

And there was great protesting. It seemed crazy. But, in the end, they went
down the street a couple of blocks and rode this elephant. Believe it or not,
from that point on, they started to cooperate a lot better. It’s hard to argue
with somebody that you’ve just been hanging onto on the back of an elephant—
especially when there are pictures.

Goshorn concludes the story by reminding us that “you’ve got to do goofy
things sometimes to get people to start working together” and “people working
together is the only way to get out of a mess.”aa

There is a great deal of support in the literature for Goshorn’s con-
clusion about doing silly things to bring people together. One of the
steps proposed by Bolman and Deal for “making a team work” is to use
humor and play: “Humor releases tension and resolves issues that arise
from day-to-day routine or in a prevailing emergency . . . Work groups
often focus single-mindedly on the task at hand, discouraging any unre-
lated activity. Seriousness replaces godliness as a desired virtue. Effective
teams, on the other hand, balance seriousness with play and humor.”
Likewise, Jennifer James explains that “humor helps us deal with absurd-
ities . . . it renews energy and renews trust in ourselves, others, and the
world.”58

Sustaining Teamwork by Focusing on the Work

So far this guideline has suggested steps that can be used to sustain
teamwork by focusing only on the “people” aspect. Sustaining teamwork,
however, is often best achieved through a completely different approach
in which the work itself provides the stimulus to carry on.

In his book The Soul of a New Machine, Tracy Kidder tells the 
story of the dazzling success of a small group of Data General engi-
neers, called the “Eagle Group,” who outperformed all other Data
General divisions to produce a new state-of-the-art computer in record
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time: “Presumably the stonemasons who raised the cathedrals worked
only partly for their pay. They were building temples to God. It was
the sort of work that gave meaning to life. That’s what West [the Eagle
project leader] and his team of engineers were looking for, I think.
They themselves liked to say they didn’t work on the machine for
money . . . Many looked around for words to describe their true
reward. They used such phrases as ‘self-fulfillment,’ ‘a feeling of accom-
plishment,’ ‘self-satisfaction.’ Jim Guyer struggled with those terms
awhile with growing impatience. Then he said: Look, I don’t have to
get official recognition for anything I do. Ninety-eight percent of the
thrill comes from knowing that the thing you designed works and
works almost the way you expected it would. If that happens, part of
you is in that machine.”59

In their research on successful teams, Bennis and Ward Biederman reach
similar conclusions: “Great work is its own reward. Great groups are
engaged in solving hard, meaningful problems. Paradoxically, that process
is difficult but exhilarating as well . . . The payoff is not money or even
glory . . . People ache to do good work. Given a task they believe in
and a chance to do it well, they will work tirelessly for no more reward
than the one they give themselves.”60 White et al. explain that project
teams that have to cope with high uncertainty must exert a great deal of
energy to accomplish their mission. This is how one of their interviewees
put it: “I strongly believe that the energy invested in your job is closely
related to the output you receive.” In other words, “the job itself provides
a reservoir of energy.”61

It is important to note that building (and sustaining) teamwork
through meaningful work was already addressed in this book. The First
Brown Guideline (Create and Maintain a Focus) started with a quote
from de Bono: “If I had to choose the one motivating factor that seems
to me to be operating in most successful people, it is the wish ‘to make
things happen.’”62 Later, the First Yellow Guideline (Develop a Sense of
Mission), discussed how project leaders remind their team of the mean-
ing of their work or, if necessary, reshape the project precisely in order
to create meaning for their team. The foundations of building and sus-
taining teamwork through meaningful work are, therefore, fully supported
by these two guidelines. 

Here we can again address the question presented above: how does
today’s common bias toward individualism get in the way of sustain-
ing teamwork? The answer we can now provide, on the basis of Bennis
and Ward Biederman’s conclusions, is much more specific: “Great
groups are probably more tolerant to personal idiosyncrasies than are
ordinary ones, if only because the members are so intensely focused 
on the work itself. That all-important task acts as a social lubricant,
minimizing frictions.”63
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So how does one sustain teamwork? Is it primarily through people-
oriented steps or through challenging and meaningful work? In The Soul
of a New Machine, Tracy presents examples of sustaining teamwork
through both challenging and meaningful work as well as through people-
oriented steps.64 Indeed, in most projects, sustained teamwork is achieved
through a combination of the two approaches: people and work. As
Katzenbach and Smith conclude, “In the final analysis, performance is
both the cause and effect of teams.”65
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CHAPTER 5

The Gray Principle: Update and
Connect through Intensive

Communication

The First Gray Guideline: Pull and Push Information Frequently

Chester Barnard, who was a telecommunications executive and author of
Functions of the Executive, an influential twentieth-century management
book, asserted that “the first function of the executive is to develop and
maintain a system of communication.”1 Similarly, Frederick Brooks, best
known as the “father of the IBM System/360,” argued that “the project
manager’s chief daily task is communication, not decision-making.”2 On
the basis of a review of more than 50 studies of the communication pat-
terns of managers at all levels, Raymond Panko concluded that “managers
spend about 85% of their day communicating.”3 In a recent study of ten
highly successful on-site construction project managers, who were each sys-
tematically observed on the job for one week, it was found that 76 per-
cent of their time, on average, was dedicated to verbal communication
alone (meetings, both planned and unplanned, and telephone calls).4

These studies highlight the central role of communication in organiza-
tional life. Given that a project functions as an ad hoc temporary organ-
ization, composed of people and units affiliated with multiple functions
and different organizations, communication plays the very crucial role of
strengthening and maintaining the glue that binds all parts of the organ-
ization.5 However, the primary reason that communication is so vital to
project success is the dynamic environment within which most projects
have been forced to operate in recent years. When projects suffer from
high uncertainty (of goals and means) and accelerated speed, the role
played by project communication is much more dynamic than that of
binding glue: it becomes the life blood, oxygen, and central nervous system
of the project.6



The fact that communication dominates the time of the project man-
ager puts the Gray Principle in a unique position vis-à-vis the other
four principles. It was stressed earlier in this book that our ability to
fully implement each of the five principles is dependent on our ability
to implement the other four principles (see, for example, the second
meta-principle in the introduction). However, since the project manager
accomplishes most other principles while engaging in communication
activities, the dependency of the other four principles on the Gray
Principle is a bit different by virtue of its being almost continuous
throughout the day and throughout the life of the project.7 More specif-
ically, we may view the direct impact of the Gray Principle, “Update
and Connect through Intensive Communication,” on the other four
principles as follows: updating all project players significantly facilitates
our ability to implement the Green and the Brown Principles, while
connecting all players significantly facilitates our ability to implement
the Yellow and the Red Principles.

Henry Mintzberg, who observed the chief executives of five organizations
over a one-week period, noted two primary informational roles of these
executives: “The manager serves as the focal point in his organization for
the movement of nonroutine information . . . the manager emerges as the
nerve center of internal information . . . and of external information as
well . . . the term nerve center is chosen to encompass the many activi-
ties in which the manager receives information . . . He appears to find it
most important to get his information quickly and informally . . . His
special access to information allows the manager to play the important
role of disseminator, sending external information into his organization
and internal information from one subordinate to another.”8

Moving from the manager role in a permanent organization 40 years
ago to the role of project manager in a temporary organization within
our current dynamic environment, one finds the presence of the same
informational roles. However, the difference is that those roles are per-
formed in a much more active and intensive manner, with the frequent
pull and push of receiving and disseminating information.9

In an attempt to identify the characteristics of outstanding program
managers, Cullen and Gadeken emphasize the “pulling” role of these
managers to “gather information proactively.” Specifically, the project
manager “institutes mechanisms or develops means for collecting infor-
mation on program status beyond routine methods; talks with key peo-
ple and first hand sources to gather program information; seeks and gath-
ers background information about situations, programs, etc.”10 Conversely,
Randolph and Posner focus on the “pushing” role of the project man-
ager to “inform everyone connected with the project . . . keep infor-
mation flowing on a regular basis . . . One of the biggest mistakes many
project managers make is not communicating with team members in a
consistent, ongoing fashion.”11
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In their position at the hub of internal and external project informa-
tion, project managers must pull and push information frequently in
order to serve their purpose of updating and connecting. In his study
of ten on-site construction project managers, Telem found that the infor-
mation flow was clearly dominated by pulling and pushing activities. One
aspect studied was the degree of activeness of the communication, as
information flow can be conducted either actively or passively by the
giver or receiver. A communication event was classified as active when-
ever the project managers were sharing information with others by talk-
ing or writing or when they were collecting information from others by
posing questions. On the other hand, a communication event was clas-
sified as passive whenever the project managers were being questioned by
others or were receiving information by listening to others. When indi-
cations of both active and passive communication were identified during
the same communication event, the communication was classified as
“alternately active and passive.” The findings show that “during 48.5%
of their time, the project managers were ‘active’ in relaying and absorb-
ing information, while during 43.8% of their time, they were ‘alternately
active or passive.’” Only 1.7 percent of their time was spent on a pas-
sive flow of information. That is, these ten successful construction project
managers exhibited a great deal of activeness in gathering (pulling) and
sharing (pushing) information.12

The importance that these ten project managers assigned to frequent
pulling and pushing information was also evident in their attitude toward
frequent interruptions by unscheduled visits from their site associates,
foremen, subcontractors, workers, and others who just wanted to ask or
report something. Not only did the project managers show no signs of
impatience and annoyance about these visits, but they even seemed to
encourage spontaneous interruptions—not really regarding them as 
interruptions at all. They all understood the importance of constantly
receiving updates (pulling information) and offering feedback (pushing
information). 

Thus, it is not surprising that the number of activities dedicated by
these ten project managers to planned meetings (meetings scheduled at
least 24 hours in advance) amounted to only 3.5 percent of all their
activities, whereas the number of unplanned meetings represented 41.8
percent of all their activities. Likewise, the project managers dedicated
10.7 percent of their time to outgoing calls, while incoming calls con-
sumed only 3.3 percent of their time. The ten project managers exhib-
ited their preference for activeness in collecting and sharing information
by also embracing the Third Gray Guideline, Communicate by Moving
About, as will be described later in this chapter.13

Successful project managers embrace the principle of “Update and
Connect through Intensive Communication” by adopting a variety of
“pushing and pulling” practices. In the following example, Tony
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Schoenfelder from NASA describes some of the communication practices
employed by John Hodge, the first leader of the Space Station Task Force.

Hodge combined a number of practices and innovations that led to a unique
and uninhibited atmosphere. Each day started at 8:15 AM with an unstruc-
tured 15-minute all-hands stand-up meeting. Only those who had something
important to say took the floor, while everyone else crowded into the 
office or hallway to listen. It turned out to be a useful device in that it not
only conveyed information, but also physically reunited the team each morn-
ing to reinforce the spirit of camaraderie and the sense of shared purpose . . .
Hodge didn’t believe in secrets. He was completely open with the staff. What
he knew, they knew. Members appreciated this unusual candor and recipro-
cated by keeping him and the leadership well informed . . . Hodge . . . was
liable to pop up unannounced anywhere at anytime . . . He 
not only got to know each person as a person, but also received an unfil-
tered heads-up as to what was going on . . . Hodge also had a unique open-
door policy whereby anyone was free to visit him and discuss any matter of
importance.a

Hodge’s practice touches upon on all the ingredients of effective com-
munication in projects suffering from high uncertainty and accelerated
speed. As Wheelwright and Clark explain, “Where markets and tech-
nologies are more dynamic and time is a more critical element of com-
petition . . . intensive cross-functional integration is crucial . . . 
True cross-functional integration . . . rests on a foundation of tight link-
ages in time and in communication . . . between the upstream and the
downstream group rich, frequent, reciprocal, and early.”14

The concept of frequent communication is at the center of the Agile
methods for software development. The introduction to this book pro-
posed that the assumptions of its principles are similar to the “values”
of the Agile methods. In their book Balancing Agility and Discipline: A
Guide to the Perplexed, Boehm and Turner15 compare communication in
the typical plan-driven methods and in the Agile methods: “Plan-driven
methods rely heavily on documented process plans (schedules, milestones,
procedures) and product plans (requirements, architecture, standards) to
keep everyone coordinated . . . Agile methods generally rely on more
frequent, person-to-person communication.”16

Therefore, it is only natural that the practice of a daily meeting is
highly recommended by proponents of the Agile method: “The main
requirement when working in Agile is to communicate . . . Have daily
stand-up meetings that last only 10 minutes. Keep it to 10 minutes to
allow team leaders to address daily issues.”17 Williams provides the ration-
ale for standing during these meetings: “Every day, the development team
spends a few minutes in a stand-up meeting. The team intentionally
stands up in a circle during the meeting to motivate members to keep
the meeting as short as possible.”18
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Sharing Interpretation and Seeking to Learn 

In the following two stories, Terry Little, a program manager from the
U.S. Air Force, demonstrates two other less frequent, but quite proac-
tive, approaches to information transferring: sharing interpretation (push-
ing information) and seeking to learn (pulling information). In their book
The Social Life of Information, Brown and Duguid quote the historian
Brian Stock, who points out that the orthodox and the dissenters often
share the same stories, but that their interpretation is what separates
them. On the basis of Stock as well as other sources, Brown and Duguid
conclude, “It is not shared stories or shared information so much as
shared interpretation that binds people together.”19

In his first story, Open Newsletters, Little explains how he uses his
monthly newsletters for sharing his interpretations of events in the project
with his team members:

The main point of starting a newsletter is to communicate with your team
about the project, but if all you are communicating is dry facts, you’re not using
this tool wisely. Programs usually have other means of sharing facts. Your newslet-
ter should extend beyond the boundaries of the program. For instance, you can
talk about what clients feel, what upper management feels. Most often it’s just
the program manager or the people at the top that are interacting with clients
and upper management. By sharing this information with the team, you 
are breaking down silos and giving everyone a stronger sense that we are all
working together. 

Here are two examples of how Little used the newsletter as a tool for
communicating with his team:

Disappointment at Launch Delay
Like you, I was quite disappointed at the delay of our first launch . . . The
occasion of the delay gives me an opportunity to reiterate a point that I have
previously made and will continue to make . . . There are a number of rea-
sons why schedule is so important. The most obvious is that the users have been
waiting a long time to get this capability when you consider the program his-
tory; their patience is not infinite. Second, the recent events in Yugoslavia have
increased schedule pressure . . . Third, we have made an absolute commitment
to a 40-month development . . . No one should forget that the user does 
have some alternatives to JASSM if it appears that we are in major schedule
trouble . . . Fourth, the Air Force’s acquisition leadership has high confidence
in our ability to execute. We cannot erode that confidence and expect to 
continue to enjoy the level of support that we have had.

Requirements Creep
I have previously addressed my concerns about creeping requirements and the
effect that they could have on our program . . . Many see this as a user issue.
However, the users we deal with have not been and are unlikely to be culprits
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in any creep. I am beginning to set my sights on others in our process as “creep
culprits”—in particular the test community, aircraft program offices, and outside
Government offices . . . We may choose to accept the requirements change, but
it will be a collaborative, deliberate decision that considers all the ramifications
of the change.b

In the following story, Little explains how he used his weekly meet-
ings with the five competing companies for both pushing and pulling
information: 

I held weekly meetings with representatives from each of the five companies com-
peting for the contract to give them an update on where we stood, what had
changed since the last time we spoke, where we were having problems in the
program office, where the requirements stood, and what approvals we still needed
to get from my upper management . . . After these group meetings, I would
meet with each of the five contractors separately. Not to tell them something, but
to listen to what they had to say . . . When we sat down together, I would ask,
“Give me some feedback. Tell me specifically about this requirement. Does the path
we’re headed down seem right to you? Is there a requirement— or two or three
or four—which you think is not going to be consistent with us getting a low-
cost system? What I want to know is: Are we spinning our wheels in some area
that we don’t really understand, and what are the implications?” From my point
of view, I was trying to learn.c

Little’s example of pulling information in order to learn is just one
example of the systematic effort required for effective planning and
control in a dynamic environment. The Second Green Guideline
(Employ a Learning-Based Planning and Control Process) underlined
the concept that in a dynamic environment, project planning and con-
trol is a process of ongoing learning. Moreover, the key to project suc-
cess is the degree to which teams are able to learn quickly from prior
steps and act on this information. This is exactly the kind of feed-
back that Little was attempting to “pull” during his meetings with the
five companies.

Communicate Regularly with all Stakeholders

The Second Green Guideline also highlights the point that in a dynamic
environment, projects are constantly affected by changes taking place both
inside and outside the parent company. Therefore, project managers
should not limit their attention only to events occurring within the
boundaries of their project, but rather should continuously monitor the
project’s external environment as well. Moreover, as exemplified in this
book, project managers may have to go above and beyond the mere
scanning of their environment. Indeed, in cases where the success of their
project requires a more favorable environment, they must take action to
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create change in their environment. This kind of proactive external ori-
entation necessitates constant communication with all of the project’s
stakeholders.20

This is how Allan Frandsen, a payload manager from the California
Institute of Technology, explains the need to “take the time” for com-
municating with all of the project’s stakeholders.

The manager needs to foster communications between and among participants.
You certainly don’t want to hear of a problem being excused by such statements
as “I didn’t know I was supposed to . . .” or “I didn’t know that what 
he was doing was incompatible with . . .”, etc. And of course there are always
peers as well as upper management who need to be apprised of what is 
going on. 

In the absence of sufficient information, they could well form a wrong opin-
ion of the current state of affairs, or worse yet, undertake counter-productive
actions based on invalid conclusions. A busy manager doesn’t need any counter-
productive “help” by well-intended colleagues. So the best defense is a good offense.
Take the time to communicate upwards, downwards, and sideways.d,21

In the following story, Weather Reports, Don Margolies, a NASA proj-
ect manager, explains to us why and how he communicated “sideways”
with his client. Margolies was located in Maryland, while his client, Dr.
Edward Stone, who served as the head of the science team, was located
in California.

Dr. Stone and I set up a schedule to talk with each other on the phone every
week. In the early stages of the project, much of what was about to unfold
was still up in the air. You might say the spacecraft itself was about the only
thing not in the air. I thought it was crucial to the success of the project
that Dr. Stone knows everything that was going on—and if something hap-
pened that involved the development of the instruments, he could be on it
right away. Even if it was just to say that the weather was nice in California
and there was nothing much happening here at Goddard, we always kept the
appointment.e

Project managers often tend to communicate with their clients only in
the early stages of the project, when they must seek their input in order
to formulate the project’s requirements. Typically, their next opportunity
to communicate again, intensive as it may be, is when a crisis erupts.
In contrast, Margolies communicated on a regular basis with his client
throughout the life of the project. This continuous “update and connect”
practice should contribute to the reduction of crises, as well as to a better
and faster response when a crisis does arise. 

Scott Cameron, the global process owner of project management at
Procter & Gamble (P&G), fully concurs with Frandsen’s recommenda-
tion to “take the time to communicate upwards.” Cameron also believes
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that it is helpful to view the project manager’s job in terms of an hour-
glass: 

In this analogy, the top of the hourglass is the PM’s hierarchy, the bottom the
project team, and the connecting tube the PM. The hourglass sand can be any-
thing from proposals, directions, data, and other forms of articulated communi-
cation to the unstated forms of communication, such as assumptions, perceptions,
and/or prejudices that pass between the two parts. A PM’s success is often deter-
mined by his or her ability to effectively manage this passage of sand! . . .
Hierarchy has information about future events that can impact the PM’s 
project. The PM must gain the hierarchy’s trust and confidence to obtain this
information as soon as possible . . . 

I believe PMs should . . . 

● Hold regular meetings (group or 1:1) with specific members of the hierarchy
to better understand each one’s needs and expectations throughout the life of
the project. 

● Bring the hierarchy together on a regular basis to review the project. Too often
the PM assumes the hierarchy discusses the project and the PM’s concerns with
one another. This is not always a safe assumption.

● . . . Don’t allow the hierarchy to try and guess what you want from them.
If you want them to do something, you should have the conviction to ask for
it. If you don’t want them to do anything, you should state this clearly.f

In the following example, Cameron explains to us how he came to
the realization that in the current dynamic environment it was necessary
to make a fundamental change in his own communication practice and
to be much more proactive when communicating with his clients: 

I had a boss once who continually asked me what the purpose of my work was,
who were my customers, and how I was keeping my customers informed about
my team’s work. At first I found these questions perplexing, as my customers
should have known the answers. I had covered them in my monthly/quarterly
reports or in my project meeting notes. 

Finally, I confronted him about his questions. He acknowledged that my 
customers had this information, but he was hearing some disturbing comments
between when I submitted my reports, comments like, “What has he done for
me lately?”

I decided to take this input to heart. My ideas about communications norms
needed a major overhaul. The communication norms I was comfortable with
were becoming outdated. I realized the written and verbal communications
response time was suddenly being measured in days or minutes. I decided I
needed to change my “communications game” and began developing a proactive
communications strategy to maintain the high credibility of the team and mar-
ket their excellent work . . . I implemented a “Blurb” approach. What is 
a “Blurb”? It’s a sound bite or a small piece of information explaining some
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excellent work someone is doing. The intent is to continually remind people the
team is credible and very much in control. It also serves the dual purpose of
sharing information throughout various organizations so they can benefit from
what one team has learned and hence not waste time trying to reinvent the
wheel.g

The stories throughout the current guideline underscore the fact that
in a dynamic environment, timeliness is vital. This is true whether the
communication is upwards, downwards, or sideways. Because the value
of information is directly related to timeliness, it is more important to
get partial or approximate information, so long as it is timely, than to
get it complete and precise, but late.22

The Second Gray Guideline: Employ a Variety of Communication
Mediums with Face Time as Top Priority

The fundamental communication dilemma that project managers in our
era must constantly wrestle with is that of “high tech or high touch.” The
current guideline will first elaborate on the importance and benefits of
“face time.” It will be followed by a discussion of the need to employ
other communication media as well. Toward the end of the guideline, the
“high tech or high touch” issue will be revisited.

In the following story, The Join-Up Meeting, Scott Cameron, the global
process owner of project management at P&G, describes the “high tech
or high touch” dilemma: 

I recently took on a new assignment and, as is my norm, I scheduled a series
of one-hour, 1:1 join-up meetings with the various lead personnel on the 
team . . . During one of these meetings, the person I was meeting with informed
me how pleasantly surprised she was that I had scheduled this meeting as very
few individuals took the time anymore to have them. 

I was shocked. I was taught that establishing a 1:1 relationship with the
people on your team is critical to the project’s success . . . Later I was talking
to [another] project manager . . . and he indicated he had finished his join-
up meetings with every person in his new organization . . . Again, I was
shocked. When I reflected on these two experiences, I realized a very negative
trend might be emerging in our fast-paced, schedule-driven, 500-e-mail-per-day,
cell-phone-ringing, 24/7-communication, multi-tasking work lives: NO FACE
TIME! h

The Multiple Benefits of Face-to-Face Communication

In the following story, Small Wins Make for Big Gains, Frank Snow, the
NASA manager of the Ground System and Flight Operations, describes his
communication difficulties while attempting to propose an idea to another
member of his team, a member who was located about 2,300 miles away. 

The Gray Principle ● 177



It occurred to me that the Flight Operations team, which I managed, should
get involved in the data analysis after launch . . . [they] knew the ground sys-
tem we were using inside and out, and I thought that they should, at the very
least, train the people out at Caltech on how to use it. So I offered our help. 

One of the Co-Investigators at Caltech, however, was terribly suspicious of
the Goddard project office. Almost any help we offered to make his life easier
was, he believed, a ruse to take control of his instrument. As appreciation for
my offer, he sent me a blistering email that basically said, in 300 words no
less, “Hell no!” At that point, I decided to fly across the country to Caltech to
talk with him. Maybe I’d have better luck in a face-to-face meeting. 

I went there and listened to his concerns, I empathized with him, and then
assured him that no one in the project office was trying to take anything away
from him or from Caltech. In fact, we were actually interested in expanding
Caltech’s responsibilities, if they wanted this, to include flight operations.

Moreover, I told him that I would put it into the operational plan to move
the total operations of the spacecraft over to Caltech after launch. 

He never formally acknowledged it, but I think he saw that what we were
offering was not such a bad idea after all. He allowed the Flight Ops team to
come to Caltech and provide training in the ground system. 

Clearly, face-to-face communication went a long way towards dispelling his
suspicions about my intentions. I don’t recall after this ever getting another 300-
word email from him of the “no-thank-you-and-please-go-away” variety. As a
matter of fact, I think I could even say that this was the beginning of a fruitful
relationship that lasted for the rest of the project.i

No doubt that listening to his host’s concerns and empathizing with
him contributed to the success of Snow’s trip. However, there was more
to it. Influencing people and changing their mind is always difficult
(especially if they are “terribly suspicious”), but it is impossible without
first getting their attention. Therefore, the fundamental purpose for tak-
ing this 2,300-mile trip was simply to get the attention of the coinves-
tigator from Caltech. 

In their 2001 book, The Attention Economy: Understanding the New
Currency of Business, Davenport and Beck contend that “managing atten-
tion is now the single most important determinant of business success.”
This is how Davenport and Beck explain their assertion: “Previous gener-
ations of citizens didn’t have an attention problem, at least not compared
to ours . . . The Sunday New York Times contains more factual infor-
mation in one edition than all the written material available to a reader
in the fifteenth century . . . As the amount of information increases, 
the demand for attention increases. As Herbert Simon, a Nobel prize-win-
ning economist put it, ‘What information consumes is rather obvious: it
consumes the attention of its recipients. Hence a wealth of information
creates a poverty of attention.’”23

From a study of 22 managers and professionals, primarily associated with
communication, internet, and design related businesses, Nardi and Whittaker
concluded that engaging attention is crucial for effective communication and
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that engaging attention can be facilitated by face-to-face communication.
Following are the observations of two of their interviewees: “Wanda
describes how speakers use eye contact and body language to engage the
others in the room . . . [Ashley reported that] the best way to interact
with people is to look them in the eye and talk to them, and you can’t
do that over the telephone as easily. Certainly not email.”24 Other
research has shown that differences in initial positions can be negotiated
in face-to-face talks more rapidly than in electronically mediated teams.25

In the next story, Semantic Differences, Barry Smith, a project manager
from P&G, underlines the decisive advantage of face-to-face communi-
cation in situations prone to misunderstanding and equivocation.

The U.S.-based . . . structural engineers needed specific loading information from
the machine vendor, who was located in Sweden, very early in the machine-
design process. The Swedish machine vendor promised to send the information
on time to comply with the design contractor’s timetable, but consistently failed
to deliver. Despite innumerable teleconferences . . . the design firm was not 
getting what it needed and time was running out.

We finally decided there was only one solution: send a structural engineer to
the vendor’s office in Sweden. The problem was solved very quickly. We discov-
ered there had been a major misunderstanding about the accuracy of the data
that was needed. The structural engineers kept asking for “final machine load-
ing and dimensional data” . . . which, to a machine designer, implies loads
within a tolerance of one-pound and dimensions to a fraction of an inch. The
engineering contractor had actually needed more approximate loading and dimen-
sional data. To supply the “final” information, the machine vendor had tried
in vain to shorten its normal design process, which resulted in the schedule slips
and data revisions we experienced. 

We also found that no amount of “high-tech” communication could replace
simple “high-touch” personal meetings between the knowledgeable people involved.j

This story underscores the fact that how well you communicate is
determined by how well you are understood and not necessarily by how
well you express yourself.26 Peter Drucker explains how information is
translated into communication: “For communication to be effective there
must be both information and meaning. And meaning requires com-
munion. If somebody whose language I do not speak calls me on the
telephone, it doesn’t help me at all that the connection is crystal clear.
There is no ‘meaning’ unless I understand the language—the message the
meteorologist understands perfectly is gibberish to a chemist . . . I know
is the catalyst that converts ‘information’ into ‘communication.’”27

When there is a language barrier and a cultural gap, as in the pre-
ceding story, face-to-face communication becomes particularly important.
Research findings support the extensive use of face-to-face communica-
tion in ambiguous situations as an effective and quick method of clari-
fying the meaning.28 First, face-to-face communication captures the full
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spectrum of human interaction. It covers all the senses—sight, hearing,
smell, taste, and touch—that provide the channels through which indi-
viduals receive information. Eye contact, body movements, and facial
expressions communicate a deeper meaning beyond the verbal message.29

For example, a sarcastic versus enthusiastic tone of voice adds essential
meaning to verbal statements. Facial expressions usually communicate
emotions, with the eyes expressing happiness, sadness, or surprise, while
the lower face, brows, and forehead reveal anger.30 In one study of face-
to-face communication, only 7 percent of the content was transmitted
verbally, whereas the remaining 93 percent of received information was
contained in the tone of voice and facial expressions.31

Second, the structure of face-to-face interaction offers a valuable oppor-
tunity for interruption, repair, feedback, and learning. In contrast to
interactions through other media that are largely sequential, face-to-face
interaction makes it possible for two people to send and receive mes-
sages simultaneously. The cycle of interruption, feedback, and repair 
possible in face-to-face interaction is so quick that it is virtually instan-
taneous. By seeing how others are responding to a verbal message even
before it is complete, the speaker can alter it midstream to clarify it.
When interaction takes place in a group setting, the number of verbal
and non-verbal “conversations” that can be conducted simultaneously is
almost impossible to replicate with other media. Thus, face-to-face com-
munication is the best medium for quick resolution of ambiguity. Its
immediate feedback allows understanding to be checked, interpretation to
be corrected, and multiple cues to be observed simultaneously.32

In the previous two stories, face-to-face communication was associated
with a high cost of traveling and thus was initiated only after prior
attempts to solve a problem through other means of communication—
e-mail in the first one and teleconferencing in the second one—had
failed. In the following story, Oral Presentations, Lynda Rutledge, a proj-
ect manager from the U.S. Air Force, had to work hard to introduce
face-to-face communication prior to any specific failure in communica-
tion. However, her challenge was to modify the inclination to commu-
nicate through written proposals and responses by sheer “force of habit.” 

When I first started working for the Air Force, I had a hard time under-
standing how we make our source selections. We hand the contractors a Request
for Proposal (RFP), and we don’t talk to them a lot after that. They come back
and hand us their proposal; we take it and evaluate it. We write down what
we think is wrong with the proposal—again, we don’t talk to them—and after
they review our comments, they hand us back a written response . . . 

Personally, I think it’s absurd to choose a contractor without talking to
them and finding out who they are, what their strengths are, and how you’re
going to team with them. Let’s face it, a contract is like a marriage, and
to do that sight unseen, I mean, I just think that a decision worth billions
of dollars should not rely on pieces of paper.
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When I finally got a program of my own to manage . . . I decided I
wanted to do things differently . . . Following a long campaign for convincing
my upper management and industry partners I was finally given the green light
for having real face-to-face presentations . . . First, we did a dry run. Each of
the three contractors competing for the award had the opportunity to give an
eight-hour briefing, just as they would when the stakes were for real . . . 

In the dry run, we gave them candid feedback. We told them what we
thought they had done wrong, what they misunderstood in the RFP . . . There
were two things we got out of that. Number one, the contractors better understood
what we were asking for. Number two, we understood better how they were
interpreting our RFP, so that we could clarify our document . . . 

I chose to use this approach in part because I like to talk to people and
look them in the eye . . . It sets the tone for the kind of relationship I want
to have with my contractors after the selection, and I think it has an impact
on results, too. Communication is the key to success; so why wait to get the
talking started? k

On the surface, the disagreement between Lynda and upper management
focused on the merits of a specific communication medium. However, as
the following discussion will reveal, their disagreement was fundamentally a
question of their divergent perceptions regarding the nature of the entire
source selection process. 

To understand their different perceptions of the situation, it is useful
to apply the concept of rich versus lean communication channels. 
Face-to-face communication is generally regarded as the richest medium
because of the capacity for timely feedback, the ability to convey multi-
ple cues, the degree to which the message can be personalized, the vari-
ety of language that can be used, and the range of meaning that can be
conveyed. That richness declines as people move to interaction by tele-
phone, written personal communiqués (letters and memos), written for-
mal communiqués (bulletins), and numerical formal communiqués 
(printouts). The increasing role of non-physical face-to-face communica-
tion, that is, videoconferencing in virtual teams, will be discussed later in
this guideline.33

One of the practical implications of the variations in richness of com-
munication channels is their suitability to different situations. Rich chan-
nels are more suitable for non-routine messages, whereas lean channels
are more suitable for routine messages. Typically, non-routine messages
are ambiguous, concern novel events, and pose great potential for mis-
understanding. Karl Weick and Kethleen Sutcliffe conclude in their book
Managing the Unexpected: Assuring High Performance in an Age of
Complexity, “As richness is lost, so is key information.”34

Thus, Lynda believed that the air force was misguided in its percep-
tion of the source selection process as routine and flawed in its approach
to handling the process solely through lean channels of communication,
namely, written proposals and responses. Lynda believed that since the
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situation was unique and ambiguous and posed great potential for mis-
understanding, it called for adding a rich channel: face-to-face commu-
nication. Indeed, introducing the oral presentations helped in the 
timely identification and correction of many misunderstandings: “We told
them . . . what they misunderstood in the RFP . . . we understood
better how they were interpreting our RFP.” 

Moreover, Lynda explained that the oral presentations were meant not
only to clarify and “update,” but also to contribute to the second role
of intensive communication, that is, “connect”: “I chose to use this
approach in part because I like to talk to people and look them in the
eye . . . It sets the tone for the kind of relationship I want to have
with my contractors after the selection.” 

Given the fact that most projects in today’s dynamic environment must
cope with high uncertainty throughout their entire course, it becomes
clear that the utility of face-to-face communication extends far beyond
isolated cases of non-routine events. In the following story, The Sky Is
Blue or Pink, Don Margolies, a project manager from Goddard Space
Flight Center of NASA, describes how he systematically employed face-
to-face communication throughout the life of his project to “update and
connect.”

NASA’s way of doing business is considerably different than APL’s [Johns Hopkins
University Applied Physics Laboratory, the contractor responsible for designing and
building the spacecraft] . . . For a while . . . tension existed between the two
organizations. If Goddard said the sky was blue, APL would say it was pink.
Fortunately, the distance between Goddard and APL is about 20 minutes by
car. Let me tell you, when they talk about “location, location, location,” they
don’t just mean real estate. Having that kind of proximity to each other made
all the difference in the world toward cultivating a partnership between our
organizations. 

I held staff meetings at Goddard every week; Mary [APL’s project manager]
was always invited, and she attended most weeks. I also held monthly meetings
at APL, and I brought my Goddard team with me. Each of Mary’s subsystem
leads stood up and gave a status report on his or her subsystem. People weren’t
afraid to say what was happening, and people weren’t afraid to make a mis-
take because they understood that no one would get shot for making mistakes.
Our working philosophy was: You find a mistake, you fix the mistake, and you
move on. 

My staff would then get up and talk about the status of the instruments,
ground system development, and so forth. I don’t know how to put the value
of that into dollars and cents, but I can’t think of anything we did on the
project that was more valuable than these meetings. 

. . . We . . . reached a point where she believed that when I said some-
thing she could take it to the bank, and I believed that when she told me
something I could make a deposit as well. My being able to get out to APL
in a few minutes and Mary coming over to Goddard went a long way toward
establishing a trustful relationship.l
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This story raises the question, If proximity of “20 minutes by car” is
so meaningful to the team’s ability to “update and connect,” then why
wouldn’t we eliminate the distance altogether and colocate the team? 

The Multiple Benefits of Colocating Project Teams
In the following story, Get in Bed, Jon Bauschlicher, a project manager
from NASA, shares some of the profound benefits and potential liabilities
of colocation. 

As Jon explains, he was always taught that “getting in bed” with the cus-
tomer/supplier carried with it many occupational hazards—at best, giving the
appearance of impropriety. At worst, it could compromise objectivity, cause
a conflict of interest, bog down the decision-making process, and reveal
information about proprietary products or design processes without the
“need-to-know.”

One project changed my mind about all that. Project KAFFU (Kiwi Air Force
Fighter Upgrade) was a fighter retrofit program for the Royal New Zealand
Air Force . . . When the contractor I was working for won the competition,
the contract included sharing office space with the Royal New Zealand Air
Force engineers, pilots, and maintainers . . . We sat side-by-side with these
guys. They participated in every facet of the engineering development program.
They helped write requirements, software, drawings, specifications, test plans,
test procedures and test reports. They worked in the lab integrating and test-
ing hardware and software . . . Aside from a few classified areas, they had
full access to our entire facility . . . They were truly, fully, integrated into
our engineering team. 

And the results? . . . we produced . . . a better product—more capable
and user-oriented—than we would have produced without the active partici-
pation of the customer’s engineers, operators, and maintainers. And, in the end,
we had a well-informed, well-educated customer expert in our system’s uses and
capabilities.

Overall, the results from “getting in bed” with the customer were nothing
like I had been taught they would be. Nothing but good came from 
the effort, and both customer and supplier benefited—the ultimate win/win
situation.m

Indeed, research shows that proximity not only facilitates quick and
easy “update and connect,” but may significantly contribute to a wide
range of desirable aspects of project performance, particularly to the
building of a cohesive team. In his seminal study, Tom Allen found that
the communication probability between pairs of individuals declines with
distance.35. In colocated teams, many informal face-to-face interactions
occur daily, most of which are unscheduled, fairly brief, relatively unstruc-
tured, spontaneous, and require little effort to initiate. The ease and fre-
quency of such informal interactions facilitate teamwork. As Goodman
and Abel observe, “Even a discussion of last night’s basketball game serves
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an important purpose in the communication life of a work group, pro-
viding a setting for building comfort through interaction.”36

Speed is another aspect of project performance that can benefit from
colocation. Christopher Meyer, whose book primarily focuses on project
speed, concluded that “without question, one of the most powerful 
productivity accelerators for a team-based organization is co-location.”
Meyer adds, “More face-to-face contact creates better personal bonds and
relationships.”37 Tom Peters, who is also a great advocate of colocation,
asserts that “space management may well be the most ignored—and most
powerful—tool for inducing culture change, speeding up innovation 
projects . . . we all but ignore the key strategic issue—the parameter of
intermingling.” 

In giving the example of an organization that had just moved to a
new facility designed for colocation, Peters presents the rationale
behind the design of the new facility: “The only way to break down
barriers is to bring people into closer contact. The goal is . . . help-
ing different groups accept and respect different ways of thinking and
working.”38 Michael Nowik, the head of the material management
group in that organization, noted a “reduced number of [formal] meet-
ings and a less formal, more effective flow of information and dia-
logue. Now questions and decisions are resolved much more quickly
and easily.”

The positive consequences of face-to-face communication combined
with colocated teams are indeed far reaching. However, as the next sec-
tion illustrates, most project teams, even colocated ones, benefit from
employing a variety of communication media. 

Employing a Variety of Communication Media
In their book Connections: New Ways of Working in the Networked
Organization, Lee Sproull and Sara Kiesler explain that “when infor-
mation exchanges are routine and repetitive, information procedures can
help regularize them . . . Information procedures make it possible to
summarize, synthesize, and share vast amounts of information . . . For
situations that are repetitive and explicit, reporting and requesting pro-
cedures—progress reports, financial statements . . . purchase orders . . .
credit checks—move information efficiently and reliably.”39 Such infor-
mation procedures specify in advance their sources and recipients as
well as the format of their presentation, and the information conveyed
is abstracted and organized in categories that are also specified in
advance. These features make reporting procedures a more efficient vehi-
cle for information dissemination on routine issues than face-to-face
channels.40 For example, all projects, including colocated ones, system-
atically employ formal and explicit time charts and schedule status
reports. 
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Project plans are also not conveyed through face-to-face channels, but
may be shared via a wide variety of formats. For example, engineering
plans may take the form of flow charts, layouts, installation drawings,
isometrics, interference analyses, diagrams, specifications, bills of materi-
als, purchase requisitions, photo drawings, 3-D models, and 3-D CAD
output. Likewise, execution plans are also disseminated in various for-
mats. The most common formats used in construction projects, for
example, are technical diagrams and drawings (site layout), organization
charts (organizational design), time charts (scheduling), and standard
forms and tables (cost estimating). Textual formats, which are less for-
mal, such as lists, meeting protocols, and verbal instructions, are also
employed.41

However, project teams, even colocated ones, also employ channels
other than face-to-face communication for issues that are not necessar-
ily routine and repetitive. Studying a team of computer programmers,
McKenney and his colleagues found that the team employed face-to-face
communication as well as e-mail and that it used the two channels for
different purposes. The rich face-to-face communication was deemed
more suitable for ambiguous and equivocal tasks that were open to inter-
pretation, while the more efficient channel of e-mail was used for what
they termed “organizing tasks.” McKenney and his colleagues concluded
that “electronic mail and face-to-face proved to be complementary chan-
nels of communication. The primary roles of electronic mail were to
monitor status, send alerts, broadcast information, and invoke action.
Face-to-face was used to define and discuss solutions to problems, and
to maintain context by alerting the group to shifting priorities as a
result of external events for improved understanding of the project over
time.”42

Colocated teams often complement their communication arsenal with
“low-tech” tools, such as storyboards. In the following story, The
Storyboard’s Big Picture, Cheryl Malloy, a mission integration manager from
NASA, and William Cooley, a technical analyst from Science Applications
International Corporation (SAIC), explain how and why they use story-
boards: 

We are using a project management tool that facilitates team communication,
keeps our project team focused, streamlines work, and identifies potential issues.
What did it cost us to install the tool? Almost nothing. 

Our tool is a storyboard. We use our storyboard to create a paper prototype
of our product. Graphic sequential depictions give a quick project overview while
breaking down the product into its major components . . . We tack sheets of
paper on the wall in the sequence that users will likely perform their tasks . . . 

The storyboard process helps promote brainstorming, highlights missing tasks,
and allows the team to incorporate changes prior to traveling too far down a
particular path. It also helps us to stand back from our work and ask, “Is this
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the most logical sequence for the way we’re doing things?” We physically move
pages around and put them in a different order as we resolve issues . . . 
Most importantly, the storyboard helps the many specialists on the team to con-
ceptualize the relationships between their individual project tasks and the bigger
picture. 

During our “graffiti phase,” anyone in the organization (potential users, 
customers, and team members alike) can . . . write down their comments directly
on the sheets of paper on the wall . . . If we decide to use an idea, it becomes
part of our evolving storyboard . . . By using the storyboard, we get many 
people involved in providing constructive feedback and, most importantly, we
make certain that team members aren’t going off in different directions. The 
storyboard keeps us all working toward the same goal.n

In his book Agile Software Development, Alistair Cockburn highly rec-
ommends the use of these storyboards, which he calls “information 
radiators.” Cockburn explains, “Just as a heating duct blows air into a
hallway . . . these posters radiate information into the hallway, onto peo-
ple walking by. They are marvelous for passing along information qui-
etly, with little effort, and without disturbing the people whose status is
being reported . . . Size matters when it comes to information radiators—
the bigger the better. Hallways qualify very nicely as good places for
information radiators. Web pages don’t. Accessing the Web page costs
most people more effort than they are willing to expend, and so the
information stays hidden.”43

One reason for not employing too much face-to-face communication
is simply that it may be disruptive and expensive. According to Nardi
and Whittaker, the primary advantage of face-to-face communication is
its ability to engender social bonding.44 However, they emphasize that
face-to-face communication has negative implications as well: “Our data
show that despite the many advantages of face-to-face communication,
people still sought to avoid it at certain times . . . face-to-face infor-
mation is an “expensive” medium that has to be used judiciously . . .
[They reported] we have all been interrupted when we were finally about
to accomplish something . . . People also spoke of the emotional expense
of face-to-face: the need to pay attention, engage in diverting chat, be
pleasant, wear presentable clothing.”45

Virtual Teams and Face-to-Face Communication
In recent years, there has been a clear rise in the use of virtual teams,
whereby team members use technology to interact with one another across
geographic, organizational, and other boundaries.46 This is how Hinds and
Kiesler explain the rise in the use of virtual teams, which they term “dis-
tributed work”: “Technological advances and changes in the global econ-
omy are motivating and enabling an increasing geographic distribution of
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work . . . Joint ventures and multi-organizational projects are pervasive
and entail work in many places . . . in mergers of companies or acqui-
sitions of new companies, it may be infeasible to bring all employees 
to a single site, perhaps because key personnel refuse to move or perhaps
because of the expense involved in orchestrating a move . . . Some organ-
izations distribute work purposely as a way to establish a presence in 
multiple locations and increase the global appeal of their products . . .
These and many other factors are motivating the rapid expansion in the
amount of distributed work.” 47

Numerous researchers have pointed out the superiority of colocated
project teams over virtual teams. For example, in comparing the effec-
tiveness of geographically distributed teams versus teams working in
physical proximity, Hinds and Kiesler conclude that “proximity has
proven to be hard to simulate through modern technologies such as
videoconferencing.” Kiesler and Cummings reach a similar conclusion
and highlight the weaknesses of virtual teams in terms of the two cru-
cial aspects of project communication in a dynamic environment,
namely, connecting (“forming collaborations”) and updating (“transferring
knowledge”): “Distributed workers will have more difficulty forming close
collaborations, dealing flexibly with one another . . . strong ties will be
more difficult to forge and to sustain in the distributed than in the co-
located work group. Hansen . . . found that it was more difficult to
transfer complex knowledge from one location to another when ties were
weak.”48

In his Harvard Business Review article, “Trust and the Virtual
Organization,” Charles Handy asserts that the technological possibilities of
the virtual organization are seductive. However, he warns that as it becomes
possible for more work to be done outside the traditional office, trust will
become more difficult to build in a virtual organization: “Trust is not
blind. It is unwise to trust people whom you do not know well, whom
you have not observed in action over time, and who are not committed
to the same goals . . . Trust needs bonding . . . Trust needs touch.
Visionary leaders, no matter how articulate, are not enough. A shared com-
mitment still requires personal contact to make it real. To augment John
Naisbitt’s telling phrase, high tech has to be balanced by high touch to
build high-trust organizations . . . Videoconferences are . . . more pro-
ductive if the individuals know each other as people, not just as images
on the screen.”49 In their research on distributed work, Nardi and
Whittaker likewise point to “the desirability—necessity, in some cases—of
early face-to-face meetings to establish relationships . . . videoconferencing
works more effectively when people already know each other.”50

Herbsleb and Grinter describe how trust developed within a geo-
graphically distributed software development team, where part of the 
team was located in the UK and the other in Germany: “As the two
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primary sites began to work together, there was initially little trust
between people at different locations . . . The situation improved con-
siderably over time, and visits across sites seem to have been pivotal. As
one developer noted, they just did not seem to make progress until they
had worked together face to face. After working together, the relation-
ships between the sites began to change. As one developer said, ‘Things
eased a lot when we met these people face to face . . . We worked
much closer and resolved things much quicker as well.’”51

Herbsleb and Grinter attribute the initial distrust to differences in com-
munication style and other cultural differences. Once the team players met
face to face and were able to put their differences in context, they became
more accustomed to each other and were less mystified by behavior that
had previously seemed strange or out of place. 

Nohria and Eccles, two professors from Harvard Business School, stress
the need for maintaining sufficient face-to-face communication, asserting
that “the crux of our argument is that you cannot build network organ-
izations on electronic networks alone. At the core, the network organi-
zation depends on a network of relationships forged on the basis of 
face-to-face interaction. The network of relationships serves as the sub-
strate on which the electronic network can float or . . . be ‘embedded.’
What the electronic network can do is accelerate as well as amplify the
communication flow, but its viability and effectiveness will depend critically
on the robustness of the underlying social structure . . . While nobody
can tell what the future holds, we think that face-to-face interaction will
remain a necessary basis for all social organizations.”52

Nardi and Whittaker go one step further and propose a general
approach for best utilizing face-to-face communication in distributed work:
“We propose the design of media ecologies, where a particular mix of
media is specified depending on the nature of the work and contextual
aspects of the workplace situation . . . we need to devise an appropri-
ate mix of face-to-face and other media . . . Three key elements of con-
text for designing media ecologies are (1) the work tasks themselves, 
(2) the quality of the relationships between participants, and (3) the tem-
poral flow of the work.”53

The Meaning of Tailoring to Project Context

The first meta-principle, which was presented in the introduction, states
that the principles must be tailored to the unique context of the proj-
ect. In the Second Brown Guideline (Think Deliverables), the need for
tailoring project processes to project context was further discussed.
Following are three specific assumptions behind the concept of tailoring
in the case of communication media. 

First, one must recognize that there is no “one best way” for project
communication. The current guideline clearly shows that in order to cope
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with a variety of situations (i.e., routine, non-routine, ambiguous, dis-
tributed work), projects must employ a variety of communication media.
In essence, project communication in a dynamic environment appears to
behave according to Ashby’s law of requisite variety: “Only variety can
absorb variety.” That is, in order to manage increasing variety in the pro-
ject’s environment, the range of its communication repertoire must be
increased.54 At times, it may seem that adhering to Ashby’s law may lead
the team to provide more information than needed. However, as in the
Third Green Guideline (Use an Appropriate Amount of Redundancy), cop-
ing with uncertain and ambiguous conditions may often require some meas-
ure of redundancy, so erring on the side of providing more information is
appropriate.55

Second, the demand for employing a variety of communication media
does not imply that “anything goes.” Rather, the medium should fit the
situation. Thus, for example, lean channels are employed for routine mes-
sages, whereas rich channels are employed for non-routine messages. Even
when Nardi and Whittaker propose the employment of a variety of media
for distributed work, they recommend the use of a particular mix of
media tailored to the nature of the work and contextual aspects of the
specific workplace situation. Tailoring requires high competencies in dis-
tinguishing between various workplace situations, in the judgment
required for tailoring, and in the actual adaptation to the specific con-
text. In the epilogue, the development of these competencies will be 
further elaborated.56

Third, the concept that “there is no one best way” does not imply
that there are no wrong ways. The current guideline clearly shows that
in a dynamic world, employing insufficient face-to-face communication is
indeed one of those wrong ways. Updating and connecting in a dynamic
environment requires sufficient face-to-face communication, and what is
“sufficient” can only be determined by the specific context. 

The Third Gray Guideline: Adopt a Moving About Mode of
Communication

In their book A Passion for Excellence, Tom Peters and Nancy Austin attrib-
ute a very crucial managerial role to the moving about mode of commu-
nication and accordingly term it Management by Wandering Around. 
They assert that “the number one productivity problem in America is,
quite simply, managers who are out of touch with their people.”57

The Illusion of Control

The following story exemplifies what may happen when managers avoid
practicing “moving about.” This story is an abridged version of a bizarre
episode taken from Doctors, a novel by Erich Segal. 
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It was to be a routine removal of a gallbladder. However, some problems,
were anticipated since the patient, Mr. A, had a somewhat complex med-
ical history and was allergic to almost everything one could imagine. 

It was my first week as an intern on Surgery. I was eager and proud to
be in the operating room with the chief surgeon, Dr. Aubrey, and the anes-
thesiologist, Dr. Nagy, who were considered to be the top specialists in their
fields. 

Everything seemed to be going smoothly until Dr. Nagy started report-
ing some problems. From then on, it seems that things deteriorated faster
than lightning. One moment the blood pressure was dropping and the next,
the ECG was going crazy. In spite of all their emergency procedures, within
a few minutes the ECG was flat and Dr. Nagy pronounced the patient
dead.

Suddenly there was silence. No one dared speak until Dr. Aubrey decided
on a course of action. He ordered Dr. Nagy to continue aerating the lungs.
I wondered what was going on. After all, the poor man was dead! Then,
with growing disbelief, I watched as Dr. Aubrey took over from his assis-
tant and carefully started suturing and closing the opening. When the last
suture was in place, Dr. Aubrey quietly ordered, “Take him to the recovery
room. I’ll be there in a few moments.”

I was stunned. Only after I recovered my speech did I dare ask 
Dr. Aubrey’s assistant why they continued pumping air into the dead man’s
lungs. He seemed to think the answer was obvious: “That way, Mr. A will
be pronounced dead after the operation by somebody in the recovery room.
This explains why no patient of Dr. Aubrey’s ever dies on his operating
table.”58

Doctors may be a work of fiction, but Pfeffer and Sutton found that
similar bizarre experiences are quite common in a wide variety of busi-
nesses: “In our field research, we encountered example after example of
measurement processes that fueled destructive behavior inside organiza-
tions.”59 Indeed, one can’t ignore the vast body of empirical research on
the frequency and magnitude of information filtering and distortion within
organizations. Studies indicate that subordinates constantly play subver-
sive “control” games to enable them to report favorable outcomes when
the actual results are unfavorable. Moreover, the notion that objective
(“formal-hard”) data are more reliable or valid than subjective (“informal-
soft”) data is just a myth.60 Mintzberg admonishes that the illusion of 
control may lead to an obsession with control.61

The intern in the Doctors explained that another reason for Dr.
Aubrey’s aberrant practice was to avoid the massive paperwork required
by the hospital and the insurance companies. Thus, in addition to
maintaining his perfect operating record, the surgeon was able to pass
a time-consuming bureaucratic job onto the recovery room staff. This
point illustrates that more paperwork does not necessarily ensure greater
information reliability or accuracy. In fact, sometimes it only adds 
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“non-value-added” cost, as Jerry Madden, a project manager from
NASA, demonstrates in the following story, You Can’t Take Anything for
Granted. 

Organizations use paperwork to prevent disorder. Much information can be easily
transferred, but the forms must be read very carefully and sometimes that is not
enough. A highly regarded vendor had large manufacturing contracts with NASA.
Their manufacturing reports list the items that have been delivered to us. After
going through one lengthy report, I went down to the integration floor expecting
to see an assembled spacecraft. I found that many assemblies which had been
listed were missing. 

Jerry immediately called the vendor to report the errors and was told
that they had two sets of paperwork: manufacturing reports for delivered
items and integration returns for those items that were sent back for repairs
or corrections. Once the item had been shipped back, the vendor closed out
the manufacturing report.

As Jerry realized, “It just goes to show that you can’t rely on the official
sources. If a project manager wants effective control, he/she has to always be on
the move and ask questions. Indeed, ‘things are seldom what they seem.’” o

This story demonstrates that managers who maintain a stationary posi-
tion may be forced to make complex judgments with incomplete or
misleading cues. Hence the following recommendation: “If a project
manager wants effective control, he/she has to always be on the move
and ask questions.” As explained in the Second Green Guideline
(Employ a Learning-Based Planning and Control Process), the “old
school” approach to planning and control was to emphasize the role of
control as facilitating adherence to plan—much like using a thermostat
to maintain a predetermined standard. But today’s projects are rarely so
simple and stable. In today’s dynamic world, a more suitable metaphor
for project control would be coaching. A coach needs to see the game
in order to guide the team and would hardly be effective if forced to
operate from the locker room while receiving statistics via a monitor. 

Solving Problems through Moving About

“Be on the move and ask questions” is a communication mode that can
be useful for project managers with only one project or multiple 
projects. In her position as the head of the Observational Systems
Division at Jet Propulsion Laboratory, NASA, Mary Bothwell was respon-
sible for up to a dozen different projects. Yet, as she tells us in the next
story, Walking a Fine Line, one of her projects required her to adopt
the “moving about” mode.

My division was charged with building a suite of cameras for the Mars
Exploration Rover project . . . things were not looking good . . . we had an
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instrument manager in charge who I believe has the potential to become a great
manager, but when things got behind schedule, he didn’t have the experience to
know what was needed to catch up . . . After talking with the instrument man-
ager’s immediate supervisor, I could see that he was doing an excellent job of
keeping people motivated and working despite the challenges. For the morale of
the team, I decided not to replace him . . . 

I met with the instrument manager and the deputy section manager every
day . . . We would go around the table and discuss the schedule . . . We went
over every item . . . Every day I would walk around to where members of the
team were working and ask, “How’s it going now? Did you get that answer
yet?” . . . Once they figured out they couldn’t get rid of me, they became forth-
coming about the problems. If I saw someone in the hall and asked, “Hey how’s
it going? Are you there?” I began hearing, “Oh yeah, we’re there” or “Oh no,
we didn’t quite make it and this is what we’re doing” . . . 

Because of that level of involvement, I knew what the challenges were so
that I could forecast where the project might run into trouble . . . After sev-
eral months, I was able to ease up, but I kept holding weekly meetings so that
the team, down to the floor-level technician, knew that I remained engaged in
the project . . . The cameras were completed in time to be integrated onto the
spacecraft and rovers. The instrument team delivered superb cameras that satisfied
their customers, the scientists. After delivery, we had a party.p

While moving about, one of the roles of the effective “leader wan-
derer” is to facilitate the work by providing direct help. Peters and Austin
stress that “you can relieve the bottleneck on the spot, but only if you’re
there.” On the basis of his observations at Toyota, Liker also supports
“moving about” behavior and urges managers to “solve problems and
improve processes by going to the source and personally observing and
verifying data” as well as to “think and speak based on personally veri-
fied data.” Moreover, he advises that even high-level managers “should go
and see things for themselves, so they will have more than a superficial
understanding of the situation.”62

Moving About for Listening 

Peters and Austin also emphasize the importance of the “leader 
wanderer” “getting it firsthand and undistorted.” They add that man-
agers must listen not only to their own people but also to their sup-
pliers.63 In the following story, Not to Worry, Terry Little, a project
manager for the U.S. Air Force, explains why and how he listened to
his supplier. 

I visited one of the contractors’ suppliers and asked him to tell me, “What is
the prime making you do, or causing you to do, that you think is worthless or
not value-added enough to offset the cost?” A representative from the prime was
present, and so there was a little bit of nervousness on the part of the supplier.
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I told the representative from the prime to go get a cup of coffee. I ended up
with about three pages full of stuff that the supplier said was causing him
headaches. As I was writing all this down, he asked, “What are you going to
do with that?” And I said, “Not to worry.” 

How did I gain his trust? Well, for one thing, I was there. A govern-
ment program manager does not normally go to visit the suppliers of a prime
contractor. The fact that I was there and willing to spend a whole day 
looking at his facility, meeting his people, and talking to them about the
program and how important their contributions were—that was a big deal
to him . . . 

Typically, the government says, “Our contract is with the prime, and we don’t
have a contract with these suppliers.” Maybe that’s true, theoretically, but . . .
A large part of the success of the program depends on what the suppliers to my
contractor are doing. Am I just going to close my eyes to that? . . . I believe
it’s important to communicate with everybody that’s involved in the outcome of
a program. 

I gave the three pages to the prime without any explanation other than “this
is what he told me.” A week later, this guy from the prime came back to me
and explained how they’d addressed everything on the list except for one thing,
and he gave me a detailed and satisfactory explanation as to why the one thing
was still important to do.q

Little takes pains to gain the trust of his suppliers because merely
“moving about” does not guarantee that the information collected will
be reliable. Indeed, when subordinates or suppliers perceive managers
as “corporate policemen,” they develop tactics to conceal or distort
information, much like those described above in the story from Doctors.
To ensure that moving about results in constructive guidance, rather
than destructive micromanagement, it must be accompanied by mutual
trust. 

Understanding and Influencing through Moving About

In a recent study of ten highly successful on-site construction project
managers, who were each systematically observed on the job for one
week, it was found that moving about occupied almost 50 percent of
their time. The project managers spent 28.2 percent of their time at
the on-site production areas and 19.4 percent of their time at 
other on-site offices. Moreover, the project managers changed their loca-
tion 4.1 times per hour, on average, moving between their personal
offices, other on-site offices, on-site production areas, and off-site
locations.64

Moving about helps project managers to affect project performance by
better understanding what is going on and by influencing project per-
formance faster. In terms of understanding, it should be stressed that
managing by moving about does not serve as a substitute for the review
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of formal performance reports, but rather complements it. Observing, 
asking questions, and listening while moving about augment the infor-
mation provided by formal reports and afford the manager better and
faster comprehension of the overall picture.65

The influencing role of the project manager was discussed in the Third
Brown Guideline, which highlighted the frequent need of the project
manager to intervene, solve problems, and act with agility. Moving about
greatly facilitates problem solving, and quickly. Clark and Wheelwright
explain that project managers are able to resolve conflicts quickly by stay-
ing in motion out of the office. Peters and Waterman describe
Management by Walking About as the heart of the first principle of the
best companies. In this principle, “A Bias for Action,” they offer that
“there is no more important trait among excellent companies than an
action orientation.”66

Sayles and Chandler propose that when a problem arises “it is more
important that a decision be reached so that forward momentum can be
resumed . . . In working to maintain a forward momentum, the man-
ager seeks to avoid stalemates . . . in a good many situations, correc-
tive action is possible only during a brief ‘window’ . . . The heart of
the matter is quickness of response.” Similarly, Muirhead and Simon
assert that “maintaining momentum is a cornerstone of successful man-
agement . . . Maintaining momentum is more important than always
being right.”67

While moving about enables the project manager to enjoy all the ben-
efits of face-to-face communication highlighted in the Second Gray
Guideline, it goes one step further by enhancing the manager’s ability to
directly influence the people involved in the project. Clark and
Wheelwright argue that managers who move about are able to fulfill the
crucial role of teaching. Peters and Austin suggest that this teaching is
often coaching, through which the managers transmit their values and
working philosophy.68 Moving about, often interacting with one or only
a small number of people, helps foster the project manager’s image as
one who is not detached from the actual work and workers, but rather
is well informed, both with respect to the big picture as well as the
small details. This image, coupled with the respect and credibility gained
through moving about, helps the project manager to influence not only
the work (by quickly solving specific problems) but also the workers
themselves. In particular, it is through moving about that the project
manager can naturally and systematically convey the required sense of
mission (as described in the First Yellow Guideline) and the shift to
“Think Deliverables.” 

It should now be easier to understand why the above mentioned ten
successful construction project managers spend close to 50 percent of
their time on moving about. By employing moving about they are able
to directly influence both the work and the people. Thus, one can say
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that through moving about the project manager is able to push the work
and pull the people. The concept of “ pull and push” was also used in
the First Gray Guideline in relation to pulling and pushing information.
One may say, however, that while pulling and pushing information fre-
quently serves primarily as preparation for the “real work,” moving about
is the real work.

The Gray Principle ● 195



EPILOGUE

Becoming a Results-Focused Leader:
From Geometric Order to Living Order

In writing Breaking the Code of Project Management, I attempted to conform
to the following learning philosophy: “The central issue in learning is becom-
ing a practitioner, not learning about practice.”1 This book is based on more

than two decades of research attempting to capture the proven practices of some
of the most competent project managers, to uncover their tacit knowledge, and
to explicitly articulate it. This explicit knowledge is presented in the form of five
principles of the theory of Results-Focused Leadership. The epilogue explains
how this book can help you to become a Results-Focused Leader and what 
additional steps you need to take. First, however, it is important to understand
why this book alone is insufficient for the development of your professional
competence.

Context Is the Key

Tom Peters, who maintains that “all white-collar work today is project work,”
provides a very helpful historical perspective on the evolution of projects as a
work mode: “Arguably, project work was the norm before the industrial revolu-
tion. Most activities took place in small, independent shops, and crafts and
craftsmen were the economy centerpiece. The industrial revolution changed all
that. Skills and tasks were narrowed. And narrowed again. Thousands of people
went to work under the same roof. Now, thanks to competitive pressure, new
distributive information technologies and the like, we are, arguably, returning to
the craft tradition. The essence of the craft is the project. It may turn out that
the 150 years from the time of Dickens to 1980 will have been the anomaly.
What’s normal . . . will end up being . . . the project.”2

However, the prevailing theories of project management are, for the most part,
still stuck in the past. For example, today’s project managers must cope with a
project environment that is much more dynamic than those of the past. Yet, the



factors leading to this dynamic environment, such as project uncertainty, project
speed, and the manager’s scarcity of attention, are still largely ignored or under-
estimated by the prevailing theories of project management. 

These theories of project management have also failed to give sufficient
explicit treatment to the unique context of the project and have, at least implic-
itly, embraced the “one best way” philosophy. This point was expressed very elo-
quently by Melgrati and Damiani: “Project management ideology is paradoxical
because it focuses on repetitive aspects and ‘marginalizes’ the uniqueness and
originality that should instead characterize the project.”3 Peter Drucker main-
tains that the “one best way” assumptions underlying the discipline of manage-
ment are “totally at odds with reality and . . . totally counterproductive.”4 In his
seminal article, “Bad Management Theories Are Destroying Good Management
Practices,” Sumantra Ghoshal cites Kurt Lewin’s argument that “nothing is as
practical as a good theory.” Ghoshal stresses, however, that the “obverse is also
true: Nothing is as dangerous as a bad theory.”5 Ghoshal’s conclusion is very rel-
evant to project management, considering that the quality of the prevailing proj-
ect management theories has profound implications for practice. For example,
the consistently poor results of the wide spectrum of projects presented in 
the introduction can be largely attributed to the absence of “practical and good
theories” of project management. 

Taking into account the sources of the data in the current book, it is safe to
assume that after you have completed the reading, you will be convinced that
applying this theory would not be counterproductive or dangerous to good prac-
tices. However, unless you are already a very experienced project manager, you
should not assume that mastering this “theory of practice” will, by itself, render
you a results-focused leader. While reading this book and comprehending its five
principles is indeed essential, it is only the first step on the road to becoming a
results-focused leader. The following two meta-principles will help you to under-
stand why studying Results-Focused Leadership is insufficient and what else is
needed. 

1. Embrace and apply these principles as general instructions that must be
tailored to the unique context of the project (e.g., project size, stability of
objectives, speed, task complexity, organizational culture, extent of top
management support, team members’ experience and skills).6

2. The implementation of any one principle and its impact on project suc-
cess depends on the implementation of all the others. To compensate for
the inability to fully adhere to a principle, be prepared to modify the
implementation of the others as well as to adjust project expectations. 

Now that you have had an opportunity to grasp the five principles and their
interdependence, it is easy to see that in essence each principle serves as a con-
text factor for all the other principles. For example, since a low-trust environ-
ment affects people’s willingness to freely exchange information, as demonstrated
in the Second Red Guideline (Develop Trust-Based Teamwork), the team’s 
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ability to fully apply the Second Green Guideline (Employ a Learning-Based
Planning and Control Process) is severely affected. Thus, both meta-principles can
be summed up in one overall meta-principle: the application of the principles is
dependent on the project context. 

There are basically two ways to cope with the unique context of the project.
The first way is to tailor the project to its context, while the second way is quite
the opposite, namely, to shape the context to fit the project. The first way, tai-
loring the principles as well as the project practices and processes to the project
context, was elaborately addressed in the Second Brown Guideline (Think
Deliverables) and in the Second Gray Guideline (Employ a Variety of
Communication Mediums with Face Time as Top Priority), as well as in numerous
examples throughout this book. 

Examples of the second way, shaping the context to fit the project, were also
presented throughout this book. In the Second Green Guideline (Employ a
Learning-Based Planning and Control Process), Marty Davis from NASA
wanted his project to enjoy the benefits of a learning-based review and was able
to do so by first modifying the norms and practices outside of his project.
Similarly, in the Second Red Guideline (Develop Trust-Based Teamwork), Judy
Stokley from the U.S. Air Force and Chuck Anderson from Raytheon changed
the culture characterizing their project from one structured by power relations to
one based on mutual trust. They accomplished this by first modifying the norms
and practices outside of their projects.7

What is common to both ways of coping with the unique context is that their
successful application requires the extensive exercise of judgment. Quinn,
Mintzberg, and James concluded that judgment is the most indispensable attrib-
ute of managers: “It is simply our conclusion that among all other attributes of
managers, the most indispensable is judgment because it is the integrator which
guides and controls all the others . . . most judgment calls are not simple selec-
tions between black and white, but are between subtle shades of gray . . . Don’t
expect everything to work out well the first time . . . Don’t be afraid to make mis-
takes as long as you learn from them.”8 Michael Eraut stresses that judgment
must rely on experience: “Judgment is not the same as understanding . . .
Judgment involves practical wisdom, a sense of purpose . . . and its acquisition
depends, among other things, on a wealth of professional experience.”9 In his dis-
cussion of context and “the priority of the particular,” Bent Flyvbjerg concludes
that it “operates via a practical rationality based on judgment and experience.”10

The judgment needed in specific context situations can not depend on the use of
general rules and therefore can not be developed solely on the basis of reading
books or participating in training seminars. Rather, it requires extensive experience.

Even carrying out the actual adaptation of the project to the specific context
or the adaptation of the context to the specific project requires experience.
Adapting the context to the project is usually much harder than the more fre-
quent practice of adapting the project to its context, as the former is often asso-
ciated with significant unlearning and nonconformity. However, both kinds of
adaptation require the project leader to adjust the plan and align the various
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project participants in order to facilitate collaboration during the actual imple-
mentation of this adjustment. In a dynamic environment, frequent judgment
calls and adaptations can be accomplished in a timely manner only by exercising
leadership. Likewise, such leadership can not be acquired solely by reading a
book or participating in training seminars, but also necessitates regular coaching
and practice.11

From Project Development to Competence Development 

Experience alone is not enough for developing competence. As Steven Kerr
explains, “‘Practice makes perfect’ is not true. It is more true to say that ‘practice
makes permanent’ (ineffective work practices become so ingrained that they are
virtually impossible to unlearn) . . . [however] new managers found it easier to
learn from experience when they had strong developmental relationships [with
superiors or peers].”12 In his book Developing Professional Knowledge and
Competence, Eraut stresses that competence development requires both theory
and experience: “Even in well-theorised areas of practice, the interpretation of
theory is problematic and requires further learning from experience.”13

Henry Mintzberg highlights another vital component for competence devel-
opment: “Activity becomes ‘experience’ only after it has been reflected on 
thoroughly.” He cites T.S. Eliot, who wrote in one of his poems, “We had the
experience but missed the meaning.” He also cites Saul Alinsky, who argues that
“most people do not accumulate a body of experience. Most people go through
life undergoing a series of happenings, which pass through their systems undi-
gested. Happenings become experiences when they are digested, when they are
reflected on, related to general patterns, and synthesized.”14

Throughout this book, I showed how project development in a dynamic envi-
ronment requires the integration of thinking and doing, as suggested by Weick:
“We should pay more attention to simultaneity of thought and action and less
attention to sequence.”15 This integration is also at the center of competence
development. As Gosling and Mintzberg argue, “Management education should
be restricted to practicing managers . . . These managers should stay on the job,
so they can weave their education through their practice . . . The key to the learn-
ing is thoughtful reflection . . . Managers do not need the education equivalent of
military drill; they need skillful reflection to drill into their own experience.”16

Like Eraut, Mintzberg also stresses the key role of concepts and theory in com-
petence development and explains that reflection is “experience considered in the
light of conceptual ideas.” He further elaborates that these conceptual ideas may
be provided by educators: “The managers live in the territory while the faculty
provide the map.”17 Outside the classroom, reading books and articles can also
serve as an effective source for conceptual ideas. In particular, stories and case
studies are highly recommended as an excellent tool for enhancing reflection.
Since stories and case studies are highly context sensitive, reading and reflecting
on them should facilitate the required shift from a context-free mind-set to a
context-specific one.18
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Competence development is thus composed of cycles of gaining work experi-
ence, acquiring new concepts by participation in training sessions and by read-
ing stories, and using these concepts in reflecting on the experience. The best
way to start your competence development process is by studying the principles
of Results-Focused Leadership and by addressing each principle separately, as if
it were context free. However, it is important to keep in mind that because these
principles are actually context dependent, they are often applied simultaneously
in practice. Therefore, the goal of the competence development process is to
reach a level where the principles are perceived not as separate entities, but rather
as a union of principles that can be easily and routinely applied at the same time.

The expected competence development can be better understood by revisiting
the typical project development process in a dynamic environment with the help
of a metaphor based on Henri Bergson’s interpretation of uncertainty. This
Nobel Prize winner claimed that there is no such thing as disorder, but rather
there are two sorts of order: geometric and living.19 Once people are able to repu-
diate “bad theories” and outdated assumptions (i.e., that life can be represented
by geometric order), they will realize that the high uncertainty present in the
early stages of a project outlines their natural “living order.” While all projects
aim to reach a perfectly functioning product with geometric order, most start
with an unclear idea that influences nearly the entire course of the project.
Gradually, some parts of the project approach a geometric order, but in an era 
of uncertainty and accelerated speed, the project as a whole does not assume 
geometric order until very late in its life.

Bergson’s two types of order can also be used to better understand competence
development, which moves in the opposite direction. Again, once people are able
to eliminate “bad theories” and outdated assumptions, they will realize that no
theory of abstract principles can be applied without the necessary adaptation to
unique projects in a dynamic environment.20 Early on in one’s career, a project
manager who has not undergone a sufficient number of cycles of experience,
training, and reflection is only capable of managing a project with relatively low
uncertainty. This project manager may master the principles of Results-Focused
Leadership, but only separately, as if they represent a geometric order. In con-
trast, the project manager who has already completed a sufficient number of
cycles of experience, training, and reflection will be able to simultaneously apply
the principles of Results-Focused Leadership as a union of principles, as if they
represent a living order. 

Harvard’s Ronald Heifetz asserts that “the real heroism of leadership involves hav-
ing the courage to face reality—and helping people around you to face reality.”21

This ability to face reality, coupled with sufficient experience, training, and
reflection will enable you to bring project development from a living order to a geo-
metric order and to move your own competence development from a geometric
order to a living order. 
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principle serves as a context for all the other principles. As you progress through this
book, you will also realize that the principles nest inside each other, like Chinese
boxes. To embrace each individual principle, you must embrace ALL five of them,
like the parts of a hologram. In his explanation about “why our old pictures of the
world do not work anymore,” Mitroff finds the hologram to be an appropriate
metaphor: “A hologram . . . has this interesting property that if any part of it is
enlarged, one does not get merely an enlarged picture of the part being blown up but
a fuzzier picture of the whole holographic picture! That is, a hologram has the strange
property that the whole is contained in every part but not to the same degree of clar-
ity and sharpness.” I.I. Mitroff. 1985. Why Our Old Pictures of the World Do Not
Work Anymore. In Doing Research That Is Useful for Theory and Practice, eds. 
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E.E. Lawler, A.M. Mohrman, Jr., S.A. Mohrman, G.E. Ledford, Jr., and 
T.G. Cummings and Associates, 19–45. San Francisco, CA: Jossey-Bass Publishers.

66. Eccles and Nohria argue that “knowledge and action, theory and practice, follow one
another in a cycle of contemplation and application. Which comes first is often dif-
ficult to say and is in the end unimportant.” R. Eccles and N. Nohria. 1992. Beyond
the Hype: Rediscovering the Essence of Management. Boston, MA: Harvard Business
School Press, 175.

67. The Fifth Discipline Fieldbook presents the following direct and most natural way for
unlearning: “Buckminster Fuller used to say that if you want to teach people a new
way of thinking, don’t bother trying to teach them. Instead, give them a tool, the use
of which will lead them to new ways of thinking.” P.M. Senge, A. Kleiner, 
C. Roberts, and B. Smith. 1994. The Fifth Discipline Fieldbook: Strategies and Tools
for Building a Learning Organization. New York, NY: Doubleday Currency, 28.
Using the new tool will naturally trigger a reflection process, and the unlearning
process usually requires several cycles of using the tool and reflecting on this new
experience. In our case, implementing part of the principles constitutes “using a
tool,” yet it is a complex tool. Therefore, going to the book and reading the relevant
material may greatly facilitate the required reflection. Eventually, several cycles of this
process—implementing part of the principles followed by reading the relevant 
material—may pave the way for the required unlearning.
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