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PREFACE

Having spent nearly five decades involved in project management, my
greatest frustration has been how little we have learned over the years from
project failures. Newspaper and journal articles thrive on project disasters.
The greater the disaster and the larger the financial investment or loss, the
greater the number of articles that appear.

We also have a poor definition of what constitutes a failure. When
something fails, you generally assume that it cannot be corrected. Articles
have been written that describe the opening day of terminal 5 at London
Heathrow as a failure. Rather, it should be called a disaster because the
opening day problems were corrected. Had it been a failure, terminal 5
would never have opened.

The same holds true for the problems with Boeing’s 787 Dreamliner
and the Airbus A380. These two projects are not failures. History will show
that they will be regarded as successes. The problems that they have had
may be regarded as glitches or partial disasters but not failures as they are
sometimes called in the literature.

The book discusses several large project case studies where there are
multiple causes for the problems that happened. There are also shorter or
condensed cases and smaller situations. The smaller situations generally
focus on just one cause. Even though some of the cases and situations are
more than a decade old, what is important are the lessons that were learned.

After reading through these cases and situations, you probably recall
having lived through many of these situations. Project management has
existed for more than half a century. During that time, we have docu-
mented mistakes that led to more than a trillion dollars wasted just in IT
alone. Every year, many of us read the latest Chaos Report prepared by the
Standish Group which lists the causes of IT failures. Then we must ask our-
selves: If we know what the causes are, then why do the same causes repeat
themselves every year? Why aren’t we doing anything about it? Why are we
afraid of admitting that we made a mistake? Why don’t we try to prevent
these problems from happening again?

Some industries are more prone to these mistakes than others. But we
are learning. We have university degrees in project management where these

Xi



xii

PREFACE

case studies are prime learning tools. The people coming through these
courses will be the project management leaders of tomorrow. Wishful think-
ing says that we would like books like this not to be necessary in the future.

What is important about many of the case studies identified in this
book is that effective recovery techniques may have been able to reduce the
impact of or even eliminate many of these disasters. Usually there are early
warning signs of disaster that signal us to begin the recovery process. In
each of the case studies and situations are lessons learned that provide us
with insight in techniques we should use to recover failing projects. There
are tools that can be used as well to support the techniques.! The first nine
chapters of this book are designed as feeders for Chapter 10, which focuses
directly on techniques for the recovery process.

HaroLD KERZNER
The International Institute for Learning

1. An excellent reference for some tools that can support the techniques discussed in
this book can be found in Cynthia Stackpole Snyder, A Project Manager’s Book of Forms: A
Companion to the PMBOK® Guide, Second Edition, Wiley, Hoboken, NJ, 2013.



UNDERSTANDING SUCCESS
AND FAILURE

1.0 INTRODUCTION

Most people have a relatively poor understanding of what is meant by proj-
ect success and project failure. As an example, let’s assume you purchase
a new car that contains a lot of electronic gadgetry. After a few days, some
of the electronics fail to work correctly. Was the purchase of the new car
a success or a failure? Most people would refer to this as a glitch or small
problem that can be corrected. If the problem is corrected, then you would
consider the purchase of the new car as a success.

But now let’s assume you purchase a $10 million software package for
your company. The software fails to work correctly and your company loses
$50 million in sales before the software bugs are removed and the system
operates as expected. In this example, the literature would abound with
stories about the failure of your software package and how much money
your company lost in the process. But if the software package is now bug
free and your company is generating revenue from use of the package, then
why should the literature refer to this as a failure? Was the purchase and
eventual use of the software package a success or a failure? Some people
might consider this as a success with glitches along the way that had to be
overcome. And we all know that software development rarely occurs with-
out glitches.

Defining success and failure is not clear cut. We all seem to under-
stand what is meant by total success or total failure. But the majority of
projects fall into the grey area between success and failure where there
may not be any clear definition of the meaning of partial success or par-
tial failure.

Project success has traditionally been defined as completing the
requirements within the triple constraints of time, cost and scope (or per-
formance). This is the answer that had been expected of students on most
exams. In the same breath, project failure had been defined as the inabil-
ity to meet the requirements within time, cost and scope. Unfortunately,
these definitions do not provide a clear picture or understanding of the
health of the project and whether or not success has been achieved. And
to make matters worse, the definition of success or failure is treated like
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the definition of beauty; it is in the eyes of the beholder. Today, we are
finally beginning to scrutinize the definitions of project success and
project failure.

1.1 SUCCESS: HISTORICAL PERSPECTIVE

The complexities with defining project success and failure can be traced
back to the early days of project management. The birth and initial growth
of project management began with the Department of Defense (DOD) in
the United States. With thousands of contractors, the DOD wanted some
form of standardization with regard to project performance reporting. The
earned value measurement system (EVMS) was created primarily for this
purpose.

For the EVMS to be effective, metrics were needed to track performance
and measure or predict project success. Everybody knew that measuring suc-
cess was complicated and that predicting project success correctly required
several metrics. Unfortunately, our understanding of metrics and metric
measurement techniques was relatively poor at that time. The result was
the implementation of the rule of inversion. The rule of inversion states
that the metrics with the highest informational value, especially for deci-
sion making and measuring success, should be avoided or never measured
because of the difficulty in data collection. Metrics like time and cost are
the easiest to measure and should therefore be used. The result was that we
then spent too much time on these variables that may have had the least
impact on decision making and measuring and predicting project success
or project failure. The EVMS, for all practical purposes, had two and only
two metrics: time and cost. Several formulas were developed as part of the
EVMS, and they were all manipulations of time and cost.

The definition of success was now predicated heavily upon the infor-
mation that came out of the EVMS, namely time and cost. The triple con-
straints of time, cost and scope were established as the norm for measuring
and predicting project success.

Unfortunately, good intentions often go astray. DOD contracts with the
aerospace and defense industry were heavily based upon the performance
of the engineering community. In the eyes of the typical engineer, each of
the triple constraints did not carry equal importance. For many engineers,
scope and especially technical achievement were significantly more impor-
tant than time or cost. The DOD tried to reinforce the importance of
time and cost, but as long as the DOD was willing to pay for the cost over-
runs and allow schedule slippages, project success was measured by how
well performance was achieved regardless of the cost overruns, which could
exceed several hundred percent. To make matters worse, many of the engi-
neers viewed project success as the ability to exceed rather than just meet
specifications, and to do it using DOD funding. Even though the triple
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constraints were being promoted as the definition of success, performance
actually became the single success criterion.

1.2 EARLY MODIFICATIONS TO TRIPLE CONSTRAINTS

The DOD's willingness to tolerate schedule slippages and cost overruns
for the sake of performance gave the project management community the
opportunity to consider another constraint, namely customer acceptance.
Projects, by definition, are most often unique opportunities that you may
never have attempted before and may never attempt again. As such, hav-
ing accurate estimating databases that can be used to predict the time
and cost to achieve success was wishful thinking. Projects that required a
great deal of innovation were certainly susceptible to these issues as well
as significant cost overruns. To make matters worse, the time and cost
estimates were being established by people that knew very little about
the complexities of project management and had never been involved in
innovation activities.

People began to realize that meeting the time and cost constraints pre-
cisely would involve some degree of luck. Would the customer still be will-
ing to accept the deliverables if the project was late by one week, two weeks
or three weeks? Would the customer still be willing to accept the deliver-
ables if the cost overrun was $10,000, $20,000, or $100,000?

Now it became apparent that success may not appear as just a single
point as shown in Figure 1-1. The small circle within the cube in Figure 1-1
represents the budget, schedule and scope requirements defined by the cus-
tomer. However, given the risks of the project, success may be identified as
all points within the cube. In other words, if the schedule were to slip by

Figure 1-1 Project success boundary box.
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Figure 1-2 Project success defined as customer satisfaction.

Customer
Satisfaction

up to two weeks, and the budget was exceeded by up to $50,000, and the
client was able to receive up to 92% of the initial requirements, then
the project might still be regarded as a success. Therefore, success is not just
a single point. The hard part is identifying the size and boundaries of the
success cube.

Using Figure 1-1, the only definition of success was now customer sat-
isfaction or customer acceptance. For some customers and contractors, time
and cost were insignificant compared to customer satisfaction. Having the
deliverables late or over budget was certainly better than having no deliver-
ables at all. But customers were not willing to say that success was merely
customer acceptance. Time and cost were still important to the customers.
As such, the triple constraints were still used but surrounded by a circle of
customer satisfaction, as shown in Figure 1-2.

Figure 1-2 made it clear that there may be several definitions of proj-
ect success because not all constraints carry equal importance. On some
projects, customer acceptance may be heavily biased toward cost con-
tainment whereas on other projects the scheduled delivery date may be
critical.

1.3 PRIMARY AND SECONDARY CONSTRAINTS

As projects became more complex, organizations soon found that the triple
constraints were insufficient to clearly define project success even if the con-
straints were prioritized. There were other constraints that were often more
important than time, cost and scope. These “other” constraints were referred
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to as secondary constraints with time, cost and scope being regarded as the
primary constraints. Typical secondary constraints included:

» Using the customer’s name as reference at the completion of the project

» Probability of obtaining follow-on work

» Financial success (i.e., profit maximization)

= Achieving technical superiority (i.e., competitive advantage)

= Aesthetic value and usability

= Alignment with strategic planning objectives

= Maintaining regulatory agency requirements

= Abiding by health and safety laws

= Maintaining environmental protection standards

= Enhancing the corporate reputation and image

= Meeting the personal needs of the employees (opportunities for
advancement)

= Supporting and maintaining ethical conduct (Sarbannes-Oxley law)

The secondary constraints created challenges for many companies. The
EVMS was created to track and report only the primary constraints. To solve
the tracking problem, companies created enterprise project management
methodologies (EPMs) that incorporated the EVMS and also tracked and
reported many of the secondary constraints. This was of critical importance
for some companies because the secondary constraints could be more
important than the primary constraints. As an example, consider the fol-
lowing situation:

Situation: A vendor was awarded a contract from a new client. The vendor
had won the contract because they underbid the job by approximately
40%. When asked why they had grossly underbid the contract, the ven-

dor stated that their definition of success on this
contract was the ability to use the client’s name as
It is important to have a reference when bidding on other contracts for

a clear definition of success (and failure) at the other clients. Completing the contract at a loss

beginning of the project.

was not as important as using the client’s name as
a reference in the future.

Even though we now had both primary and secondary constraints,
companies still felt compelled to use the traditional triple constraints of
time, cost and scope as the primary means for defining success. As shown in
Figure 1-3, all of the secondary constraints were inserted within the triangle
representing the triple constraints. In this example, shown in Figure 1-3,
image/reputation, quality, risk and value were treated as secondary con-
straints. Discussions over the secondary constraints were made by analyzing
the impact they had on the primary constraints, namely whether the sec-
ondary constraints elongated or compressed any of the primary constraints.
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Figure 1-3 Competing constraints.

Image/
Reputation

]
/;§

1.4 PRIORITIZATION OF CONSTRAINTS

As the number of constraints on a project began to grow, it became impor-
tant to prioritize the constraints. Not all constraints carry the same weight.
As an example, many years ago I had the opportunity to work with some of
Disney’s project managers at Disneyland and Disneyworld. These were the
project managers responsible for creating new attractions. At Disney, there
were six constraints on most projects:

= Time

= Cost

= Scope
= Safety
s Quality

= Aesthetic value

At Disney, safety was considered as the single most important con-
straint, followed by quality and aesthetic value. These three were considered
as the high-priority constraints never to undergo any tradeoffs. If tradeoffs
were to be made, then the tradeoffs must be made on time, cost or scope.
The need for prioritization of the success criteria was now quite clear.

1.5 FROM TRIPLE CONSTRAINTS TO
COMPETING CONSTRAINTS

When the Project Management Institute (PMI) released the fourth edition
of the PMBOK® Guide, the use of the term triple constraints was replaced
with the term “competing constraints.” Defining project success was now
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becoming significantly more complicated because of the increasing number
of constraints and their importance in defining project success. Everybody
knows and understands that “what gets measured, gets done.” Therefore,
there were three challenges that soon appeared:

= Each new constraint has to be tracked the same way that we traditionally
tracked time and cost.

» In order to track the new constraints, we need to establish metrics for
each of the constraints. You cannot have a constraint without having a
metric to confirm that the constraint is being met.

= Metrics are measurements. We must understand the various measure-
ment techniques available for tracking the new metrics that will be used
to predict and report success.

Project success, metrics and measurement techniques were now inter-
related. Historically, success was measured using only two knowledge
areas of the PMBOK® Guide, namely time management and cost man-
agement. Today, success metrics can come from any of the 10 knowledge
areas in the fifth edition of the PMBOK® Guide. It is entirely possibly that,
in the future, we will modify the inputs, tools and outputs discussed in
the PMBOK® Guide to include a metric library as shown in Figure 1-4. In
future editions of the PMBOK® Guide we may even have supplemental
handouts for each knowledge area describing the metrics that are avail-
able and how they can be used to track and predict project success. This is
shown in Figure 1-5.

Figure 1-4 Future PMBOK® Guide and metrics.

Library
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Figure 1-5 Area of knowledge metric handouts.
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1.6 FUTURE DEFINITIONS OF PROJECT SUCCESS

Advances in metrics and measurement techniques have allowed us to
change our definition of project success and failure. Previously, we stated
the importance of customer acceptance as a success criterion. But today,
even the term “customer acceptance” is being challenged. According to a
study (“Customer Value Management: Gaining Strategic Advantage,” The
American Productivity and Quality Center [APQC], © 1998, p. 8):

Although customer satisfaction is still measured and used in decision-
making, the majority of partner organizations [used in this study] have
shifted their focus from customer satisfaction to customer value.

Advances in measurement techniques have now allowed us to measure
such items as value, image reputation and goodwill. Therefore, we can now
establish a rather sophisticated and pin-pointed approach to defining project
success. Value may become the most important term in defining project suc-
cess. Having a significant cost overrun and/or schedule slippage may be
acceptable as long as business value was created. During the selection of
the projects that go into the portfolio of projects, value may become the
driver for project selection. After all, why work on a project if the intent
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is not to create some form of business value? Value may also change the
way we define a project. As an example, consider the following:

« PMBOK® Guide—Fifth Edition, definition of a project: A temporary
endeavor undertaken to create a unique product, service or result.

» Future definition of a project: A collection of sustainable business value
scheduled for realization.

Value can also be used to define project success. As an example:

» Traditional definition of project success: Completion of the project
within the triple constraints of time, cost and scope.

» Future definition of project success: Achieving the desired business
value within the competing constraints.

The above definitions make it clear that there is now a business and/or
value component added to our definition of project success. Value may very
well become the driver for how we measure success or failure in the future.
Success or failure is no longer being measured solely by time and cost.

Measuring value by itself is extremely difficult. To overcome the poten-
tial problems, it may be easier to define the value success constraint as a
composition of other constraints or attributes as shown in Figure 1-6. In
other words, constraints from all or part of the six interrelated components
in Figure 1-6 will make up the value success constraint.

To illustrate how this might work in the future, let’s consider the fol-
lowing scenario. The project manager will meet with the client and possibly
the stakeholders at project initiation to come to an agreement as to what
is meant by value since value will be perhaps the primary measurement
of project success. You show the client the six success constraint categories
as listed in Figure 1-6. You and the client must then agree on which con-
straints will make up the success or value constraint. Let’s assume that the
client defines project value according to a mixture of the four constraints
listed in Table 1-1.

Once the client’s value factors are known, you and the client jointly
determine which constraints can be used for measurement purposes, the
metrics that will be used and how points will be assigned for staying within
each constraint. You and the client must then agree on the weighting factor
importance of each of the constraints.

Using this method, success is being measured by the ability to meet
the value constraint even though the value constraint is composed of four
other constraints. It is entirely possible that you are not maintaining perfor-
mance within one of the constraints, such as the time constraint, but your
performance within the other three constraints more than makes up for it
to the point where the client perceives that value is still being accomplished
and the project is a success.
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Figure 1-6 Components of value success constraint.

Value
Constraint
Components

Technology
and Scope

TABLE 1-1 Components of Client’s Value/Success Constraint

CLIENT’S VALUE FACTORS SUCCESS CONSTRAINT WEIGHTING FACTOR, %
Quality Quality 20
Delivery date Time 30
Usability Performance 35
Risk minimization Risk 15

You will also notice in this example that cost was not selected as a com-
ponent of the success criteria or the value constraint. This does not mean
that cost is not important. Cost is still being tracked and reported as part of
the project management activities but the client does not consider cost as
that critical and as part of the success criteria.

As our projects become larger and more complex, the number of con-
straints used to define success can grow. And to make matters worse, our
definition of success can change over the life of the project. Therefore,
our definition of success may be organic. Companies will need to establish
metrics for tracking the number of success constraints.
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The importance of a project success criterion that includes a value

component is critical. All too often, projects are completed just to find out
that no business value was created. You can end up creating products that
nobody will buy. As an example, consider the following example:

Situation: The Iridium Project' was designed to create a worldwide wire-

less handheld mobile phone system with the ability to communicate
anywhere in the world at any time. Executives at both Motorola and
Iridium LLP regarded the project as the eighth wonder of the world. But
more than a decade later and after investors put up billions of dollars,
Iridium had solved a problem that very few customers needed solved.
The Iridium Project was both a success and a failure at the same time.
As a success, the 11-year project was completed just 1 month late and
more than 1000 patents were created. As a failure, investors lost more
than $4 billion because the marketplace for the product had changed
significantly over the life of the project. In retrospect, it appears that
project success was measured solely by technical performance and the
schedule. Had there been a more complete defini-

LESSON LEARNED Revalidation of the busi- tion of success, including value constraints based

ness case is a necessity especially on long-term

projects.

upon a valid business case, the project would have
been cancelled due to eroding business value well
before billions of dollars were wasted.

1.7 DIFFERENT DEFINITIONS OF PROJECT SUCCESS

The use of a value constraint to define success can work well as long as everyone
agrees on the definition of success. But on large complex projects involving a
governance committee made up of several stakeholders, there can be many
definitions of success. There can also be more than one definition of success
being used for team members working on the same project. As an example:

Situation: During a project management training program for the R&D

group of a paint manufacturer, the question was asked: “How does the
R&D group define project success?” The answer was simple and con-
cise: “The commercialization of the product.”

LESSON LEARNED The business case for a When asked what happens if nobody purchases

project must have a clearly understood defini-
tion of success and hopefully be agreed to by all

participants.

the product, the R&D personnel responded,
“That’s not our problem. That headache belongs
to marketing and sales. We did our job and were
highly successful.”

1. For information on the Iridium Project, see Harold Kerzner, “The Rise, Fall and Resurrection
of Iridium: A Project Management Perspective,” Project Management Case Studies, Wiley,
Hoboken, NJ, 2013, pp. 327-366. A modified version of the case study appears in Section 3.6.



12

UNDERSTANDING SUCCESS AND FAILURE

1.8 UNDERSTANDING PROJECT FAILURE

Most companies seem to have a relatively poor understanding of what is
meant by project failure. Project failure is not necessarily the opposite of
project success. Simply because we could not meet the project’s success cri-
teria is not an indication that the project was a total failure. Consider the
following example:

Situation: During an internal meeting to discuss the health of various
projects undertaken to create new products, a vice president com-
plained that less than 20% of the R&D projects were successful and
reached the product commercialization stage. He then blamed poor
project management for the failures of the other 80% of the projects.
The director of the Project Management Office then spoke up asserting

that most of the other 80% of the projects were

LESSON LEARNED Projects that create intel- not failures. They had in fact created intellectual
lectual property, perhaps for future use, should not property that was later used on other R&D proj-
always be regarded as a total failure. ects (i.e., spinoffs) to create commercially suc-

cessful products.

The above example should make it clear that the definition of project
failure is more of a grey area than pure black and white. If knowledge and/
or intellectual property is gained on the project, then perhaps the project
should not be considered as a complete failure. All project managers know
that things may not always go according to plan. Replanning is a necessity
in project management. We can begin a project with the best of intentions
and prepare a plan based upon the least risk. Unfortunately, the least risk
plan usually requires more time and more money. If the project must be
replanned using least time as the primary success criterion, then we must
be willing to incur more risk and perhaps additional costs.

There is no universally accepted diagnosis as to why projects fail
because each project has its own set of requirements, its own unique proj-
ect team and its own success criteria and can succumb to changes in the
enterprise environmental factors. Failures can and will happen on some
projects regardless of the company’s maturity level in project manage-
ment. As seen in Figure 1-7, it often takes companies two years or longer
to become reasonably good at project management and perhaps another
five years to reach some degree of excellence. Excellence in project manage-
ment is defined as a continuous stream of projects that meet the company’s
project success criteria.

But as seen in Figure 1-7, even with a high degree of project manage-
ment excellence, some projects can and will fail. There are three reasons
for this:
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Figure 1-7 Some projects will fail.

Failures

Successes
Projects

MATURITY EXCELLENCE
2 YEARS 5 YEARS I

= Any executive that always makes the right decision certainly isn’'t making
enough decisions.

= Effective project management practices can increase your chances of
project success but cannot guarantee that success will be achieved.

= Business survival is often based upon how well the company is able to
accept and manage business risks. Knowing which risks are worth accept-
ing is a difficult process.

1.9 DEGREES OF PROJECT FAILURE

One of the most commonly read reports on why IT projects fail is the Chaos
Report prepared by the Standish Group. The Chaos Report identifies three
types of IT project outcomes:

= Success: A project that gets accolades and corporatewide recognition for
having been completed on time, within budget and meeting all specifica-
tion requirements.

» Challenged: A project that finally reaches conclusion, but there were cost
overruns and schedule slippages, and perhaps not all of the specifica-
tions were met.

» Failure: A project that was abandoned or cancelled due to some form of
project management failure.
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LESSON LEARNED In this situation, the project
was considered as a complete success even though
there was a schedule slippage and a cost overrun.
Significant value was added to the business.

It is interesting to note how quickly IT personnel blame project man-

agement as the primary reason for an IT failure. Although these categories
may be acceptable for IT projects, it may be better to use the following
breakdown for all projects in general:

Complete success: The project met the success criteria, value was created
and all constraints were adhered to.

Partial success: The project met the success criteria, the client accepted
the deliverables and value was created although one or more of the suc-
cess constraints were not met.

Partial failure: The project was not completed as expected and may have
been cancelled early on in the life cycle. However, knowledge and/or
intellectual property was created that may be used on future projects.
Complete failure: The project was abandoned and nothing was learned
from the project.

The following situations provide examples of each of these categories.

Situation: A company undertook a 1-year R&D project designed to create

a new product. Assuming the product could be developed, the com-
pany had hoped to sell 500,000 units over a 2-year period. During the
R&D effort, the R&D project team informed management that they
could add significant value to the product if they were given more
money and if the schedule were allowed to slip by about 6 months.
Management agreed to the schedule slippage
and the cost overrun despite resistance from
sales and marketing. More than 700,000 units
were sold over the first 12 months after product
release. The increase in sales more than made up
for the cost overrun.

Situation: A company won a contract through competitive bidding. The

contract stipulated that the final product had to perform within a
certain range dictated by the product’s specifications. Although there
were no cost overruns or schedule slippages, the
final product could meet only 90% of the speci-

LESSON LEARNED This situation was con- fication’s performance requirements. The client
sidered as a partial success. Had the client not reluctantly accepted the product and later gave
accepted the deliverable, the project may have the contractor a follow-on contract to see if they

been classified as a failure.

could reach 100% of the specification’s perfor-
mance requirements.

Situation: A company had a desperate need for software for part of its

business. A project was established to determine whether to create
the software from scratch or to purchase an off-the-shelf package.
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The decision was made to purchase an expensive software package
shortly after one of the senior managers in a software company made
an excellent presentation on the benefits the company would see after
purchasing and using the software as stated. After purchasing the soft-
ware, the company realized that it could not get the expected benefits
unless the software was custom designed to its business model. The
software company refused to do any customization and reiterated
that the benefits would be there if the software was used as stated.
Unfortunately, it could not be used as stated, and the package was
shelved.

Situation: A hospital had a policy where physicians and administrators

would act as sponsors on large projects even though they had virtu-
ally no knowledge about project management. Most of the sponsors
also served on the committee that established the portfolio of proj-
ects. When time came to purchase software for project management
applications, a project team was established to select the package to
be procured. The project team was composed entirely of project spon-
sors that had limited knowledge of project management. Thinking

that they were doing a good thing, the commit-

LESSON LEARNED In the above situation, the
company considered the project as a total fail-
ure. No value was received for the money spent.
Eventually the company committed funds to cre-
ate its own software package customized for its
business applications.

tee purchased a $130,000 software package with
the expectation that it would be used by all of
the project managers. The committee quickly
discovered that the organization was reason-
ably immature in project management and
that the software was beyond the capabilities of

LESSON LEARNED The above situation, just

most project team members. The software was
never used.

Situation: A company was having difficulty with
its projects and hired a consulting company for

like the previous situation, was considered as a project management assistance. The decision to

complete failure.

hire the company was largely due to a presenta-
tion made by one of the partners that had more
than 20 years of project management experience.

After the consulting contract was signed, the consulting company
assigned a small team of people, most of which were recent college
graduates with virtually no project management experience. The con-
sulting team was given offices in the client’s company and use of cli-
ent’s computers.

The consulting team acted merely as note-takers in meetings. The
quarterly reports they provide to the client were simply a consolidation
of the notes they would take during project team meetings. The consult-
ing team was fired since they were providing no value. The client was
able to recover from the company’s computers several of the e-mails
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sent from the consultants to their superiors. One

LESSON LEARNED In the above example, the  of the e-mails that came from the headquarters
client eventually sued the consulting company for of the consulting company stated, “We know we
failure to perform and collected some damages. didn’t give you a qualified team, but do the best
The client considered the consulting project as a you can with what you have.” The client never

complete failure.

paid the consulting company the balance of the
money due on the contract.

Situation: A company worked on an R&D project
for more than a year just to discover that what it

LESSON LEARNED Although this project was wagted to do simply would not happen. However,
a partial failure, it did create intellectual property during the research, the company found some

that could be used later.

interesting results that later could be used in cre-
ating other products.

1.10 OTHER CATEGORIES OF PROJECT FAILURE

Rather than defining failure as either partial or total failure, some articles
define failure as preimplementation failure and postimplementation fail-
ure. With preimplementation failure, the project is never completed. This
could be the result of a poor business case, inability of the team to deliver,
a change in the enterprise environmental factors, changing business needs,
higher priority projects or any other factors which mandate that senior
management pull the plug. The result could be a partial or total failure.

With postimplementation failure, the project is completed and every-
one may have high expectations that the deliverables will perform as
expected. However, as is the case in IT, postimplementation is when the
software bugs appear sometimes causing major systems to be shut down
until repairs can be made. The larger and more complex the software pack-
age, the less likely it is that sufficient test cases have been made for every
possible scenario that could happen in implementation. If daily business
operations are predicated upon a system that must be shut down, the fail-
ure and resulting losses can run into the hundreds of millions of dollars.
Consider the following examples:

= In 2008, the London Stock Exchange’s clients were trading more than
$17 billion each day. On what was expected to be one of the busiest
trading days in months largely due to the U.S. government’s takeover of
Fannie Mae and Freddie Mac, 352 million shares worth $2.5 billion were
traded in the first hour of trading right before the system shut down. For
more than 7 hours, investors were unable to buy or sell shares.

= In October 2005, British food retailer Sainsbury scrapped a $528 mil-
lion investment in an automated supply chain management system that
was unable to get merchandise from its warehouses to its retail stores.
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Eventually, the company was forced to hire 3000 additional employees
to stock the shelves manually.

In May 2005 Toyota recalled 160,000 Prius hybrid vehicles because warning
lights were illuminating unexpectedly and the cars’ gasoline engines began
stalling. The culprit was a software bug that was in the car’s embedded code.
On April 16, 2013, a glitch in the reservation system at American Airlines
grounded all flights leaving thousands stranded for hours. American
Airlines has 3500 flights daily on a worldwide basis and an estimated
100,000 passengers were affected by the delays. Approximately 720
flights were cancelled. Although American Airlines rebooked passengers
on other flights, American Airlines also warned that delays could con-
tinue for several days, thus affecting future flights. A similar situation
occurred at Comair Airlines a few years earlier where more than 1000
flights were cancelled. The glitch was also in the reservation system.

Postimplementation failures can become so costly that a company may

find itself on the brink of bankruptcy.

1.11 SUMMARY OF LESSONS LEARNED

It

is much more difficult than people believe to have a clear understand-

ing of success and failure. Project complexity will force us to better
understand those constraints that have a direct bearing upon the project’s
success criteria. Advances must be made in the use of metrics and metric
measurement techniques to assist us with a better understanding of suc-
cess and failure.

A

checklist of techniques that might be used for a better understanding

of success and failure includes:

O O O OOoo o O

Work with the client and the stakeholders to see if an agreement can
be reached on the definition of success and failure.

Work with the client and the stakeholders to identify the critical suc-
cess factors.

Establish the necessary metrics for each of the critical success factors.
Prioritize the critical success factors and the metrics.

Throughout the project, revalidate the business case and the accompa-
nying critical success factors.

Project failures will happen and it may not be the result of poor proj-
ect management practices.

Project complexity will force us to better understand those constraints
that have a direct bearing upon the project’s success criteria.

Advances must be made in the use of metrics and metric measurement
techniques.
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TABLE 1-2 PMBOK® Guide Alignment to Lessons Learned

LESSONS LEARNED

PMBOK® GUIDE SECTIONS

Defining success and failure is not easy.

1.3,1.4,223

Definitions can change from project to project.

2.2.3

Defining success and failure requires a combination of metrics that can
be unique for each project and program.

1.3,1.4,223,8.1.3.3,82.1.3,83.1.2

Not all success and failure constraints carry the same level of importance.

1.4,2.23,8333

There must be a clear definition of success at the beginning of a project
and all parties must agree to it.

1.3,14,223,33

A project value success factor, which is a combination of several con-
straints, may be used rather than reporting on all of the constraints.

1.6,8.1.3.3,8.2.1.3,8.3.1.2

Every project should have a business and/or value constraint. 1.6
Revalidation of the business case must be done periodically to make 143,16
sure that we are still creating business value.

There are degrees of project success and failure. 13,114,223
Project replanning can change the definitions of project success 2.2.3

and failure.

The expectation that all projects will be successful is unrealistic. 2.2.3

Table 1-2 provides a summary of the lessons learned and alignment
to various sections of the PMBOK® Guide where additional or supporting
information can be found. In some cases, these sections of the PMBOK®
Guide simply provide supporting information related to the lesson learned.
There are numerous sections of the PMBOK® Guide that could be aligned

for each lesson learned. For simplicity sake, only a few are listed.



CAUSES OF PROJECT FAILURE

2.0 INTRODUCTION

Projects can fail in any life-cycle phase. When analyzing where failures
can occur, we most frequently look at three phases: the project formula-
tion phase, the project implementation phase and the postimplementation
phase. Not very many projects fail in the formulation stage. More often than
not, the failure occurs during the execution or postimplementation phase.
This is particularly true for IT implementation when companies do not
spend sufficient time understanding how implementation actually works.
During project formulation we assume that the business case is correct. The
mistake we make is that we lack an understanding of what questions to ask
and to whom the questions should be asked during project formulation.
This relates to users not being involved early enough or even throughout
the project.

2.1 FACTS ABOUT PROJECT FAILURE

Over the years, we have recognized several facts related to project failures.
They include:

= Very few projects fail by themselves; rather, it's the people that fail and
the decisions that people make are the wrong decisions.

= Even the most reliable systems will fail during implementation—It’s just
a matter of when the bugs will appear.

= Project failures are more common than most people believe.

= There’s no clear definition of project failure.

= The line between success and failure is not clear; it is a grey area.

= There’s no clear magic bullet to guarantee success or prevent failure.

= Failure can occur after successful execution of a project plan because of chang-
ing market conditions or the inability to fill an auditorium for a concert.

= Factors we use to define success or failure include time, cost, safety, rev-
enue, profits, promotions, loss of employment, customer satisfaction,
product deployment and business value.

= We can have R&D success and marketing launch failure, i.e., different
definitions of success and failure on the same project.

19
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2.2 CAUSES OF PROJECT FAILURE

There are numerous causes that lead to project failure. The causes are not
necessarily restricted to specific industries. However, IT projects that fail
seem to include many of the causes on the list. For almost 17 years, the
Chaos Report has blamed project management for the failure of IT projects.
Even though many of these causes are the result of poor project manage-
ment practices, the real question should be: “Why have these same causes
of failure appeared year after year, and we persist in doing nothing to cor-
rect the situation?”

Knowing the causes of project failure does not help a company unless
the company plans on taking action. Most companies simply do not know
what to do to recover a failing project. Other companies do not have suffi-
cient metrics on many of their projects that can be used as early warning indi-
cators and then failure occurs too late for any corrective action to take place.

When a project is completed successfully, we go through excruciating
pain to capture best practices and lessons learned. Everyone wants to broad-
cast to the world what they did well on the project to achieve success. But
the same is not true for project failures. For personal reasons, people are
reluctant to discuss failures even though more best practices can be learned
from failures than from successes. People fear that failures may be used
against them during performance reviews.

The list of reasons why projects fail is quite large. Yet most companies
either do not recognize the symptoms of failure or disregard the symptoms
when they do appear. Even if they see the symptoms, they do not know
what actions to take. Typical reasons for failure include:

= End-user stakeholders not involved throughout the project

« Minimal or no stakeholder backing; lack of ownership

= Weak initial business case

= Business case deterioration

» Business case requirements that changed significantly over the life of the
project

= Technical obsolescence

= Technologically unrealistic requirements

» Lack of a clear vision

» New executive team in place with different visions and goals

= Corporate goals and/or vision not understood at the lower organiza-
tional levels

» Plan that asks for too much in too little time

= Poor estimates, especially financial

= Unclear stakeholder requirements

= Passive user stakeholder involvement after handoff

= Unclear or unrealistic expectations

» Unrealistic assumptions, if they exist at all
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= Plans based upon insufficient data

= No systemization of the planning process

» Planning performed by a planning group

= Inadequate or incomplete requirements

= Lack of resources

= Assigned resources that lack experience or the necessary skills

= Resources that lack focus or motivation

» Staffing requirements that are not fully known

= Constantly changing resources

= Poor overall project planning

= Established milestones not measurable

= Established milestones too far apart

»« Environmental factors that have changes causing outdated scope

= Missed deadlines and no recovery plan

= Budgets exceeded and out of control

» Lack of replanning on a regular basis

» Lackof attention provided to human and organizational aspects of project

= Project estimates that are best guesses and not based upon history or
standards

= Not enough time provided for estimating

» Exact major milestone dates or due dates for reporting not known

» Team members working with conflicting requirements

= People shuffled in and out of project with little regard for schedule

= Poor or fragmented cost control

» FEach stakeholder uses different organizational process assets, which may
be incompatible with each other

= Weak project and stakeholder communications

= Poor assessment of risks, if done at all

= Wrong type of contract

= Poor project management; team members possess a poor understanding
of project management, especially virtual team members

= Technical objectives that are more important than business objectives

= Assigning critically skilled workers, including the project manager, on a
part-time basis

Not all of the causes of failure are the result of actions taken by the
project manager. As an example, procurement often selects the lowest bid-
der without verifying that the bidders know what the work entails and
whether their bid is realistic. After go-ahead, we end up with scope changes
that result in cost overruns and schedule delays.

Although any single cause can induce failure, it is more likely that
the actual failure is caused by a combination of these causes. Several of the
important causes of failure are discussed in the remainder of this chapter.
Some of the critical causes of failure are discussed separately in some of the
chapters that follow.
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2.3 SCHEDULE FAILURE

The literature abounds with causes of project failure and authors are very
quick to blame project management. Unfortunately, not all of the causes
are or should be attributed to project management. Setting the schedule
falls into this category.

Project managers would like nothing better than to be able to establish
the schedule for their project after coordination with the key project team
members. Unfortunately, more often than not, the schedule, and possibly
the budget as well, is dictated to them at the onset of the project by decision
makers that may have very little understanding about the complexity of
the project and even less of an understanding about project management.
These same decision makers persist in establishing end dates that may be
unrealistic and refuse to hear the bad news when the project manager states
that the schedule is unrealistic. The decision makers also refuse to under-
stand the importance of “schedule slack” and expect the project manager to
effectively manage all scheduling risks, often with very little support from
senior management.

If project managers are forced to accept an unrealistic schedule, then
the real fault should rest with the decision makers at the origination of the
project. The two most common mistakes made by decision makers is not
understanding the technology or the complexity of the project and making
decisions for personal or political reasons.

Decision makers are rarely technical experts. They must rely upon the
recommendations of others. When NASA’s Space Shuttle Program was on
the drawing board, a study was conducted to determine the cost of deliver-
ing a payload into space. The study showed that the cost would be approxi-
mately $100 per pound and NASA could launch five Space Shuttles each
month. Later, it was determined that the actual cost would be closer to
$2000 per pound, a 20-fold increase in cost, and the paperwork nightmare
at NASA allowed for one Space Shuttle launch each month at best. The
people conducting the original study sought the advice of the contractors
that would most likely be bidding on the job and, as expected, they low-
balled their estimates in hopes of winning a lucrative contract. Because
cost containment was an issue, and the payload costs had increased by
2000%, NASA committed insufficient funds to other areas of the project
such as safety and risk management. This decision was part of the problem
that later resulted in the deaths of seven astronauts on the Space Shuttle
Challenger launch. While hindsight is always 20-20, it is often a better phi-
losophy to obtain expert advice from people that have no financial interests
in the outcome of the project.

A similar example would be the baggage-handling system at Denver
International Airport (DIA). The stakeholders were more excited over the
idea than the feasibility. Forecasting was impossible because of no prec-
edent. Granting tenants changes to drawings is an acceptable practice as
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long as the technology is reasonably well known and the complexity of
the project is understood. When the decision was made to install an auto-
mated baggage-handling system for the entire airport, a launch date two
years down the road was established. The contractor was pressured into
accepting this date. Unfortunately, the only airline with such a system was
Lufthansa in Munich and that system wasn’t anywhere near the complexity
of the DIA system. Furthermore, the Lufthansa system took approximately
eight years to complete and the system was tested 24 hours a day, seven
days a week, for six months to extract all of the bugs. Expecting a more
complex system to be installed in two years at DIA was more wishful think-
ing than reality.

Whether or not decision makers understand the complexity of the
project, decisions are often made for political purposes or for the personal
interest of the decision makers. As an example, the decision makers cor-
rectly decided that DIA should remain closed for the two-year period when
the baggage-handling system was to be installed. Ripping up concrete,
installing unproven technology and having planes moving about would
be serious safety risks that DIA officials were not willing to accept. But by
keeping the airport closed for two additional years and without any income
from landing fees, DIA would be hemorrhaging cash at the rate of $1.1 mil-
lion each day to service its debt. Therefore, there was significant pressure
placed upon the project teams to have the baggage-handling system up and
running within two years.

In another example, the CIO of a company told the project team that
a software package had to be installed and running by the first week in
December. The pressure placed upon the project team was based entirely
upon the CIO'’s desire for the largest possible year-end bonus for himself
and this would surely happen if the software launch date could be met.
The project team however knew that perhaps less than 10% of the software
would be up and running by the beginning of December and it would prob-
ably be June of the following year before the entire software package would
be operational. Yet the CIO kept pressuring the team to meet an unrealistic
and impossible deadline. The team was forced to work significant overtime
and the morale of the team was extremely poor. The CIO never realized that
he was making the situation worse rather than better.

2.4 FAILURES DUE TO UNKNOWN TECHNOLOGY

Many people believe that large, long-term projects are the easiest to manage
because there is sufficient time available for contingency planning and/or
recovery planning if necessary. While this may be true in some industries,
the critical factor is whether or not we are dealing with known or new tech-
nology. The greater the unknowns in the technology or software, the greater
the likelihood that bugs will be there and scope changes will be necessary.
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When technology is reasonably well known, design freezes are possible,
which, in turn, allows for fewer scope changes. When dealing with IT, busi-
ness needs can change rapidly, making design freezes perhaps impossible
and opening the door for the addition of possibly unnecessary bells and
whistles.

Most schedules are finish-to-start schedules regardless of whether the
technology is known or unknown. However, when dealing with new tech-
nology, untested technology or replacing old technology with newer
technology as in IT, we know that the risks have increased and we tend to
perform some of the work in parallel rather than in series hoping to mit-
igate these risks. If rework is necessary, then significantly more activities
can require rework than with pure finish-to-start schedules, and the critical
path may change significantly. In IT, generally no more than 20% of the
activities should be done in parallel.

2.5 PROJECT SIZE AND SUCCESS/FAILURE RISK

We very rarely hear about the failure of a $100 million construction project
because the planning is usually meticulous even though we may have some
large cost overruns. Effective planning is a necessity when the failure of the
project could result in the loss of human life. The construction of Denver
International Airport, the “Big Dig” in Boston and the tunnel in the chan-
nel between England and France are good examples of project successes
accompanied by significant cost overruns. However, in other industries
such as IT, we frequently hear about failures even though the IT package is
eventually operational.

In general, larger and more complex projects have a greater chance
of failure than smaller projects. This is shown in Figure 2-1. The
slope of the curve is very sensitive to the industry at hand. Figure 2-1 might
be representative of industries such as I'T. When dealing with large IT proj-
ects that include new or untested software, the project should be broken
down into smaller projects where the bugs are more easily identified and
corrections can be made in small increments. Identifying bugs and then
making corrections after $5 million has been spent on a $100 million
IT project is less costly than making corrections after $75 million has
been spent.

There are many projects where the risk or complexity makes it difficult
for the project manager to accept all of the responsibility for the success-
ful delivery of a project. Even the existence of a project sponsor may not
be enough. Therefore, as shown in Figure 2-1, there may exist a point in a
project where the cost, complexity, risk or length cannot be effectively gov-
erned by a single individual or project sponsor. In such cases, committee
governance may be necessary and the decision to save or cancel the project
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Figure 2-1 Typical success rate curve versus project costs.
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becomes more difficult. In addition, the larger the project, the greater the
impact of politics in the decision-making processes.

On the plus side, today's executives are more knowledgeable about
project management than their predecessors. As such, we can expect the
governance teams to get a better understanding of what information they
need for decision making such that more projects can be recovered rather
than terminated. This can also change the slope of the curve in Figure 2-1.

2.6 FAILURE DUE TO IMPROPER CRITICAL FAILURE FACTORS

Researchers prepare lists that identify critical success factors and critical
failure factures. While these lists have merit, there is no guarantee that the
inverse of a critical success factor will be a critical failure factor. For exam-
ple, in IT user involvement is usually one of the top 10 critical success fac-
tors. However, based upon the complexity of the project, the lack of user
involvement may not appear as one of the critical failure factors. These lists
have merit but they are industry and perhaps even company specific.

In most industries, project managers focus heavily on critical success
factors only. This is the result of project management education which
emphasizes information captured from best practices and lessons learned.
This approach may be beneficial for those industries where there are signifi-
cantly more successes than failures. But in industries such as IT where the
reverse is the norm, project managers should identify and track both critical
success factors and critical failure factors.
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2.7 FAILURE TO ESTABLISH TRACKING METRICS

2.8 FAILING TO

If you know the reasons why projects fail, then common sense says that
we should establish metrics to track these potential causes of failure on
future projects. It is a lot easier to correct an out-of-tolerance condition
when the problem is small than when the problem grows. Capers Jones
published a book in 1994 in which he concluded that the two primary
causes of IT failure seem to be: (1) inaccurate selection of metrics and
(2) inadequate measurement.! These conclusions appeared the year before
the Chaos Reports appeared and yet not much has been done concerning
his conclusions.

If project failure is to be reduced, then we must develop constraints and
accompanying metrics around the causes of failure. These constraints
and metrics could very easily become part of the success criteria and will
force project teams to better understand the causes of project failure
and techniques for eliminating them. If the metrics indicate that we
should pull the plug on the project early, then this might be considered
as partial success because we will no longer be squandering money on a
bad project.

RECOGNIZE EARLY WARNING SIGNS

Project success usually occurs only at the end of a project even though we
may have success tracking metrics. Failure, however, can occur anywhere
in the project’s life cycle. There are both quantitative and behavioral early
warning signs that failure may be imminent. Some of these include:

= Believing that project success is driven by methodologies and processes
rather than people

= Lack of project governance

» Lack of agreement or understanding between the project manager and
the governance group over authority and decision-making relationships

= Key stakeholders using words such as “you're in charge,” “It’'s your deci-
sion to make,” “You're the project manager” and “I'm too busy to help
you right now”

= Lack of project team focus on the constraints, especially the constraints
related to project success

= Failing to recognize that project replanning is a necessity

There is no guarantee that the existence of these tell-tale signs will defi-
nitely lead to failure, but the chances may be good that failure is a possibility.

1. Capers Jones, Assessment and Control of Software Risks, Prentice Hall, Upper Saddle River,
NJ, 1994.
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2.9 IMPROPER SELECTION OF CRITICAL TEAM MEMBERS

Large, complex projects are managed by a team of people called the project
office rather than just the project manager. The people that reside in the
project office are referred to as assistant project managers (APMs). This is
shown in Figure 2-2.

Because the complexity of today’s projects appears to be increasing,
executives must become concerned about who should be assigned as an
assistant project manager. Historically, executive attention was given only
to the selection of the project manager rather than the selection of the
entire project office. On large technical projects, there may be a need for an
APM for engineering, manufacturing, cost control, scheduling, quality and
several other functional disciplines.

To understand the problem, we must begin first with understanding the
job description of the APM. Historically, on large projects, the project man-
ager would find it almost impossible to single-handedly manage the coordi-
nation of all of the personnel assigned to the project. The simplest solution
seemed to be the designation of an APM. As an example, let’s assume that
there are 20 engineers assigned to the project. Rather than asking the project
manager to perform the integration of activities among the 20 engineers,
one of the engineers is designated as the APM for engineering and the APM
handles the coordination. Sometimes this person would be referred to as
the lead engineer. Now the project manager needs to interface with just one
person, the APM for engineering, when discussing the engineering activities.

Figure 2-2 Project organization.
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While this approach looks good on paper, problems can occur that
lead to project failure:

= The people assigned as APMs considered themselves as lead experts in
their disciplines and, as such, believed that knowledge of project man-
agement was unnecessary for them to perform their jobs.

= The APMs viewed their chances for promotion to be based upon their
technical knowledge rather than project management capability or proj-
ect success.

= Project management work was an add-on to their normal job and their
functional managers that evaluated them for promotion had limited
project management knowledge and therefore did not consider APM
performance during the promotion cycles.

» Highly technical APMs began changing the direction of the project for
their own personal satisfaction.

» APMs were making decisions that were in the best interest of their own
functional area rather than the best interest of the project or the company.

= The project manager had to manage the interfacing between APMs since
many of the APMs did not communicate with one another.

It soon became apparent that the project manager’s job was becoming
more difficult rather than easier because the APMs had just a cursory under-
standing of project management. This led to work integration failures and
elongated the schedule. The next step was to assign people as APMs that had
previous experience as project managers. It was then entirely possible that
someone could be a project manager part time on one project and an APM part
time on another project. While this technique had merit, there were still issues
that the APMs understood project management but had difficulty coordinat-
ing functional activities because of a lack of knowledge of the functional area.

Today, we are training functional employees in project management
so that they can perform properly as APMs. Functional managers are also
being trained in project management. The result is that those functional
employees that are asked to perform as APMs are being evaluated on their
technical ability by their functional managers and their project manage-
ment performance by both the project manager (on an informal basis) and
their functional managers. This now gives us the best of both worlds
and provides functional employees with long-term career path opportuni-
ties in either the functional arena or the project management arena.

If you believe the Chaos Report, which argues that most failures are
attributed to project management, then you see the importance of hav-
ing people properly trained in project management. And, as expected, the
training should go well beyond just the project manager.

Situation: A hospital undertook a project designed to create a “cafete-
ria” benefits package that could be customized for more than 8000
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employees. Each employee would walk through the cafeteria and select
what benefits they wanted from the shelves. At the end of the cafeteria
line would be a cashier that would tell them the cost of their package
and how much they must pay out of pocket.

A consultant was brought in by the vice president of Human
Resources to help with the initiation of the project. The first decision was
the selection of project manager. The Human Resources Department
wanted the project manager to come from their group because they
thought up the idea for the project. The Accounting Department
wanted the project manager to come from their group because they
were responsible for standing at the payroll window and telling every-
one how the deductions would be made from their paychecks and how
much. The IT Department wanted control of the project because they
were responsible for creating the software. The consultant wanted a
professional project manager to be hired because none of the three
departments had any project management experience.

The vice president of Human Resources was displeased with the
consultant’s recommendation believing that Human Resources should
manage the project even though nobody in Human Resources had

even been trained in project management. The

LESSON LEARNED The Human Resources
Department was under the impression that any-
one can be a project manager. Their belief changed
significantly after this project. Today, they have
professionally trained and certified project manag-
ers throughout the hospital.

2.10 UNCERTAIN REWARDS

consultant was fired and Human Resources took
control of the project. The project nearly failed
but eventually most of the project was com-
pleted, late by more than one year, over budget
and with conflicts galore just about everywhere.
Parts of the project were delayed but scheduled to
be completed the following year.

When people are assigned to a project team, they immediately wonder
what's in it for them if the project is a success. This includes the project
manager as well. Likewise, people may worry about what will happen to
them if the project fails.

In some environments, such as pharmaceutical R&D, a typical project
is 3000 days to reach the commercialization stage and at a cost of $850
million to $1.5 billion. Given the fact that probably less than 2% of the
projects are considered as total successes whereby they generate $500 mil-
lion a year in revenue, you could retire from a pharmaceutical company
having worked on just three or four projects and having all failures. Not all
projects will be successful regardless of the industry.

Project managers are expected to take risks when managing a project.
There must be criteria established for how project managers will be evalu-
ated. If project managers are downgraded during performance reviews for
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managing a project that failed, the chances are good that very few people
will want to become project managers and even fewer people will volunteer
to manage high-risk projects.

Situation: In the early 1980s, a health care provider ambitiously under-
took the development of an IT package to come up with a better way
to reimburse physicians. Having very little knowledge about project
management, the company was unsure as to who should be appointed
as the project manager. Rather than training people to perform as
project managers, the organization decided to simply appoint various
IT personnel as “temporary” project managers just for components of
this large project. These individuals still had other functional duties
to perform in addition to their work on this project. The temporary
project managers knew that they still had a home in the functional
area if the project failed and that their rewards would be based more
upon their traditional functional duties than their performance on
the project.

Integrating all of the work became a migraine headache. People
were working massive overtime and morale was quite low. After having
spent almost $1 billion over a two-year period, the project was can-
celled because it was obvious that the organization had bitten off more
than it could chew. The people assigned as full-time project managers
received poor performance reviews whereas the part-time project man-
agers received average to above-average performance reviews.

People developed a hatred for project management believing that
it would never work in their organization and a project management
assignment would be detrimental to their career. But senior manage-
ment had a different idea. Senior management believed that project
management would be an essential component for the organization’s
future. The organization created a position called the vice president of
projects. Project managers could come from anywhere in the organiza-
tion and be assigned administratively full time to the vice president until
the project ended. Based upon the size of the project, it was believed
that all project managers must be full time, but at completion of the
project they may still return to their functional areas if they wished.

The organization realized many of the mistakes that had been
made on the $1 billion disaster. A week-long training program was
established for 50 people in the organization. The participants attend-
ing the program were never told that they would probably be in the
resource pool to be assigned as future project managers. The instructor
was the only person told which people in the class would be assigned
as project managers shortly after the class was finished. Furthermore,
the instructor was asked to provide feedback to the vice president as to
which employees would best be able to function as a project manager
based upon classroom observation.
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One woman in the class appeared to have
a really good grasp as to what project manage-
ment was all about. The week following the
class, the vice president told the woman that
she would be assigned as the project manager
on the next large project. Her response was very
clear: “I would rather resign from the company than become a project
manager!”

LESSONS LEARNED Forcing people to become
project managers is an invitation for project fail-
ure. Project managers must want the assignment
and have a passion for project management.

2.11 ESTIMATING FAILURES

It is not uncommon on large projects to ask an estimating group to establish
the cost and schedule. This is particularly true if the company has an estimat-
ing database. The problem is that many companies do not ask the project
managers to validate the estimates. And even if the project manager is asked
to state whether the estimates are realistic, it happens after contract award.

Estimating groups can work well on low-risk projects where techni-
cal complexity is at a minimum. But on large projects with high degrees
of complexity, the people that will be doing the work should be allowed
to participate in establishing or revalidating the estimates. If this does not
happen, then the team may not be committed to the estimates and some
degree of failure can be expected.

Situation: Barbara just received the good news; she was assigned as the
project manager for a very large project that her company won through
competitive bidding. Whenever a request for proposal (RFP) comes
into Barbara’s company, a committee composed mainly of senior man-
agers reviews the RFP. If the decision is made to bid on the job, the
RFP is turned over to the Proposal Department. Part of the Proposal
Department is an estimating group that is responsible for estimating
all work. If the estimating group has no previous history concerning
some of the deliverables or work packages and is unsure about the time
and cost for the work, the estimating team will then ask the functional
managers for assistance with estimating.

Project managers like Barbara do not often participate in the bid-
ding process. Usually, their first knowledge about the project comes
after the contract is awarded to their company and they are assigned
as the project manager. Some project managers are highly optimis-
tic and trust the estimates that were submitted in the bid implicitly
unless, of course, a significant time span has elapsed between the date
of submittal of the proposal and the final contract award date. Barbara,
however, was somewhat pessimistic because the estimating group
required almost six months to prepare the estimates and then submit
the proposal. Barbara believed that accepting the estimates as they were
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submitted in the proposal was like playing Russian roulette. As such,
Barbara preferred to review the estimates.

Barbara concluded that the estimates were way off of the mark.
The only way that this project could ever be completed in the allotted
time would be to reduce the scope significantly. Barbara believed that
the estimating group had not considered any complexity factors with

their estimates.

LESSONS LEARNED Expecting a project man- Barbara’s estimate was that the project would
ager to accept an unrealistic estimate is an invita- take closer to four years rather than three years
tion for failure. The larger and more complex the to complete. During the first quarterly report
project, the greater the need to have the participa- after the project began, Barbara was honest in
tion of the project manager and key team mem- her belief on what the estimated time would be
bers during proposal preparation. to complete the project. The customer reacted

swiftly and cancelled the project.

2.12 STAFFING FAILURES

Very few companies have the ability to manage large, complex projects by
themselves without support from vendors. The problem is how much time
both the parent company and the vendors need to ramp up to full man-
power on the project.

Clients usually perform their own internal analysis on the time and cost
to perform the work. However, the so-called true cost will not appear until
after the vendors submit their bids and the bids are reviewed. The client may
need to arrange for funding for the project prior to making the announce-
ment of contract awards. The vendors may need months to fully ramp up
for the project and hire experienced personnel or train their own personnel.
In any case, there can be a gap of one to six months, or even longer, between
the contract award date and the official go-ahead date.

Situation: After go-ahead, Sarah reviewed the information she had on the
project and believed it was more complex than any other project she
had managed. Sarah’s company had a philosophy that the project man-
ager would be assigned during proposal preparation, assist in the prepa-
ration of the proposal, validate the estimates as best he or she could and
take on the role of the project manager after contract award, assuming
the company would be awarded the contract.

Usually, contract go-ahead would take place within a week or two
after contract award. That made project staffing relatively easy for most
of the project managers. It also allowed the company to include in
the proposal a detailed schedule based upon resources that would be
assigned upon contract award and go-ahead. During proposal prepara-
tion, the functional managers would anticipate who would be available
for assignment to this project over the next few weeks. The functional
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managers could then estimate with reasonable accuracy the duration
and effort required based upon the grade level of the resources to be
assigned. Since the go-ahead date was usually within two weeks of con-
tract award, and the fact that the contract award was usually within a
week or so after proposal submittal, the schedule that appeared in the
proposal was usually the same schedule for the actual project with very
few changes. This entire process was based upon the actual availability
of resources rather than the functional managers assuming unlimited
resources and using various estimating techniques.

While this approach worked well on most projects, Sarah’s new
project had a go-ahead date of six months after contract award. For the
functional managers, this created a problem estimating the effort and
duration. Estimating now had to be made based upon the assump-
tion of unlimited availability rather than the availability of limited
resources. Functional managers were unsure as to who would be avail-
able six months from now, yet some type of schedule had to appear in
the proposal.

Sarah knew the risks. When estimates were being prepared for
Sarah’s proposal, the functional managers assumed that the higher
skilled workers in the department would be available and assigned to
the project after go-ahead. The effort and duration estimates were then
made based upon the higher skilled employees.

Sarah’s company was awarded the contract. Sarah had silently
hoped that the company would not get the contract, but it did. As
expected, the go-ahead date was six months later. This created a
problem for Sarah because she was unsure as to when to begin the
preparation of the detailed schedule. The functional managers told
her that they could not commit to an effort and duration based upon
actual limited resource availability until somewhere around two to
three weeks prior to the actual go-ahead date. The resources were
already spread thin across several projects and many of the projects
were having trouble. In addition, a reprioritization of projects had
occurred and Sarah’s project now had other higher priority efforts
ahead of her. This meant that the higher skilled resources may be
committed elsewhere, and there was not enough time available to
hire additional workers and train them. Sarah was afraid that the
worst case scenario would come true and that the actual comple-
tion date would be longer than what was in the proposal. Sarah was
certainly not happy about explaining this to the client should it be
necessary to do so.

As the go-ahead date neared, Sarah negotiated with the functional
managers for resources. Unfortunately, her worst fears came true when,
for the most part, she would be provided with only average or above-
average resources. The best resources were in demand elsewhere and it
was obvious that they would not be available for her project.
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Using the efforts and durations provided by the functional manag-
ers, Sarah prepared the new schedule. Much to her chagrin, she would
be several months late. The client would have to be told about this. But
before telling the client, Sarah decided to look at ways to compress the
schedule. Working overtime was a possibility, but Sarah knew that over-
time could lead to burned-out workers and the possibility of mistakes
being made would increase. Also, Sarah knew that the workers really
did not want to work overtime. Crashing the project by adding more
resources was impossible because there were no other resources avail-
able. Outsourcing some of the work was likewise not possible because
the statement of work identified that proprietary information would be
provided by the client and that the contractor would not be allowed
any outsourcing of the work to a third party. Because of the nature of
the work, doing some of the work in parallel rather than series was not
possible. There was always a chance that the assigned resources could get
the job done ahead of schedule but Sarah believed that a schedule delay
was inevitable.

Sarah had to make a decision about when and how to inform
the client of the impending schedule delay. If she told the truth to the
client right now, the client might understand but also might believe
that her company lied in the proposal. That would be an embarrass-
ment for her company. If she delayed informing the client, there is a
chance that the original schedule in the proposal might be adhered to,
however slim. If the client was informed at the last minute about the
delay, it could be costly for the client and equally embarrassing for her
company.

Sarah decided that this was a decision that
senior management should make. The decision

LESSONS LEARNED Honesty with the client is was made to tell the client about the possible
always the best policy. The client should be treated staffing issues and the possibility for a late com-
as an ally rather than as a combatant. pletion date. The client understood the problem

and agreed to let the project continue on.

2.13 PLANNING FAILURES

We all strive to develop the perfect project plan. However, what usually hap-
pens is that we develop an optimistic plan or a pessimistic plan. With an
optimistic plan, we assume the best and hope nothing can go wrong. When
things do go wrong, as happened with the automated baggage-handling
system at Denver International Airport and with the opening of terminal 5
at London Heathrow Airport, we write off the mistakes as optimistic plan-
ning failure. If we prepare a pessimistic plan, then we may end up provid-
ing the client with less performance than what was possible. This is referred
to as pessimistic planning failure.
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Figures 2-3 and 2-4 illustrate optimistic and pessimistic failures.? For
simplicity sake, let’s define failure as unmet expectations. Furthermore, let’s
assume that there are two components of failure; planning failure and per-
ceived failure. Planning failure is the difference between what was achiev-
able and what was planned. Perceived failure is the difference between
what was planned and what was actually accomplished. Perceived failure
could be the result of poor performance. The actual failure is the difference
between what was achievable and what was actually accomplished.

Figure 2-3 Failures due to optimistic planning.
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Figure 2-4 Failures due to pessimistic planning.
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2. Figures 2-3 and 2-4 adapted from Robert D. Galbreath, Winning at Project Management,
Wiley, Hoboken, NJ, 1986, pp. 2-6.
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In Figure 2-3, the project manager knew what was achievable (C) but
laid out a plan telling the client that D would be accomplished. If the proj-
ect’s performance reached C, then the perceived failure would have been
just the planning failure. If the actual performance was at B, where we
accomplished less than what was achievable, then the perceived failure is
the sum of the actual and planning failures.

In Figure 2-4, the project team lays out a plan (C) for less than what
was achievable (D). The difference is the planning failure due to pessimism.
If the actual accomplishment is less than what was planned (B), then the
actual failure would be the sum of the perceived and planning failures. If
the actual performance was greater than what was planned (C) but less
than what was achievable (D), then there would be no perceived failure
and the actual failure would be less than the planning failure.

2.14 RISK MANAGEMENT FAILURES

In Figures 2-3 and 2-4 we defined perceived failure as the difference
between what was planned and what was achieved. Let’s assume that the
plan was to meet the customer’s expectations. We tend to explain the per-
ceived failure in terms of a lack of technical accomplishment. But, as can
be seen in Figure 2-5, the difference is often due partially to the inability to
effectively manage the project’s risks. Until companies become reasonably
mature with effective risk management practices, project failure must have
a risk failure component.

Figure 2-5 Risk management’s contribution to failure.

Performance ——

Poor Risk
Management

Technical
Inability
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2.15 MANAGEMENT MISTAKES

Project managers are not infallible. They make mistakes like anyone else.
Sometimes project managers make decisions or take actions that they
believe are in the best interest of the project but instead create problems
that may not directly cause failure immediately but may plant the seeds
for a possible failure downstream. As an example, consider the following
situation:

Situation: A company received a contract to produce a large quantity of
units for a client. Each unit required approximately 3 hours of uninter-
rupted assembly work. Once assembly of a unit began, because of the
chemicals that were used, work had to continue until the assembly of
the unit was completed. The schedule called for the assembly of two
full units per day: one in the morning and one in the afternoon.

Optimistically, the project manager assumed that 10 units would
be produced each week for the duration of the project. The team mem-
bers understood the importance of the meeting scheduled milestones
and agreed not to take any vacation days until the manufacturing and
assembly schedule was fulfilled.

The project manager scheduled two team meetings a week: one
meeting on Monday morning and the second team meeting on
Thursday morning. The team meetings began at 10:00 a.m. and lasted
between 1.5 and 2 hours. The assembly workers complained that the
team meetings were robbing them of valuable assembly time. The proj-
ect manager did not heed their warnings and simply recommended

that they start work early the day of the team
LESSON LEARNED Project managers must meeting or work overtime. Unfortunately, not all

make decisions according to work ethics and cul- of the assembly workers could start work early or
ture of the team members rather than solely the work overtime as a group. The schedule began to
project manager’s work ethic and desires. Shp to the point where the client became irate

and considered cancelling the remaining work.

In the above situation, the project was not cancelled. The project man-
ager eventually went to one team meeting a week and it was a lunchtime
meeting where the project paid for pizza and/or sandwiches. The schedule
of two assembled units per day was then fulfilled.

While the project manager believed that two team meetings a week was
a necessity, he failed to realize that he was robbing the assembly team of
time they needed to do their work. In project management courses, we gen-
erally discuss the time-robbers that directly affect the performance of the
project manager. We seem to neglect discussing the actions of the project
manager that can rob team members of their precious time.

Here's another situation where the project manager believed that he
was doing the right thing but a disaster soon occurred.
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Situation: A project that was strategically important to a company was in seri-
ous trouble. Rather than risk failure, management assigned a new project
manager that had some expertise in ways to recover a failing project. The
new project manager decided to stop work on the project and scrap the
existing schedule while telling the team (that prepared the schedule and
estimates) that the existing schedule was irreversibly flawed and based
upon unrealistic estimates. Furthermore, the project manager stated that
he would personally create a new schedule and see how much business
value could be salvaged from this point forth. This could take up to a week.

When the new schedule was completed, the project manager tried
to reconvene the project team. Unfortunately, many of the previous

LESSONS LEARNED The words that the
project manager used made the team feel that
they had failed personally. The project manager
destroyed the morale of the team and made the
situation worse. There are better ways to handle
this type of situation.

team members had asked to be reassigned to
other projects because they were led to believe
that they were the reasons for the problems. Even
though the new schedule had merit, the disman-
tling of the project team would make it impos-
sible to meet the new schedule. It would be like
starting from scratch at the bottom of the learn-
ing curve. The project was then cancelled and

written off as a failure.

Albert Einstein once stated, “We cannot solve our problems with the
same thinking we used when we created them.” While this statement has
merit, it certainly should not mean replacing all or most of the team mem-
bers. Recovery of a failing project cannot take place in a vacuum. Stopping
the project and replanning are the right ideas, but the process should be
done with the team because they know what will work and what probably
will not work. Stopping the project and making the team feel personally
responsible for failure were an invitation for “rats to desert a sinking ship.”

These are just some examples of mistakes we make inadvertently
believing we are doing the right thing. Later, we may find that we have
made things worse rather than better.

2.16 LACKING SUFFICIENT TOOLS

Most companies today have tools for managing projects. Enterprise project
management methodologies fall into this category. Some companies have
more than 50 tools they use whereas other companies have at best just a hand-
ful. Working on projects without the correct tools is an invitation for failure.

Situation: A home appliance company had eight different IT systems devel-
opment project management methodologies that could be used for IT
projects. At the beginning of each project, the project team would con-
vene and decide which methodology would be best for a particular
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project. With eight methodologies to select from, it became an impossi-
ble task to get total agreement. Many team members were quite familiar
with perhaps just two or three methodologies and were quite unhappy
having to work with unfamiliar methodologies. Management learned
quickly after several IT failures that it would be best to have just one
systems development methodology that everyone could follow.

We should make it clear that we are not discussing a singular method-
ology for an entire company. While this may be an altruistic goal for some
companies, large firms may have different methodologies for various parts
of the business. For example, at General Motors, there was a methodol-

ogy for new car development and a second meth-
LESSONS LEARNED Having tools to sup-  odology for just IT projects. Having more than
port project management activities is the correct one methodology can work. The problem occurs
approach. But what is better is having the right tools. when the project bridges several functional areas
that have their own methodology.

2.17 FAILURE OF SUCCESS

Any single project can be driven to success with a sledge hammer, brute
force, the use of formal authority and overzealous and unnecessary execu-
tive interference. But what if the success of this project had a detrimental
effect on other projects that sacrificed their resources to make this project a
success? What happens if the people on this project refuse to work again for
this project manager? What happens if the executive is successful doing this
on one project and then believes he o she can continue doing it on other
projects? This is called the failure of success. Care must be taken in how we
define success. Perhaps project management success should be defined as
a stream of successfully managed projects where the organizational pro-
cess assets were used correctly. There is a difference between overall project
management success and success on an individual project.

The greater the number of individual successes, the greater the ten-
dency that a company can become complacent and miss opportunities for
improvements. As an example, consider a project manager that has had
two or three projects in a row that were considered to be successful. For the
moment, let’s forget about whether the successes were blind luck or excep-
tional project management performance.

As the project manager begins to close out his or her current project,
the team is debriefed to capture lessons learned and best practices. My
experience has shown that the greater the number of prior successes, or
the stronger the project manager’s reputation, the greater the tendency that
lessons learned and best practices will be examined only from the things
that went well on the project. Best practices can be learned from what went
wrong or even failures as well as what went right. Yet the more successes we
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have, the more we are led to believe the mistakes we made may have been
a fluke and there was nothing to be learned from them. When the truth
finally appears, the results can be devastating.

Sometimes, we can learn more from failures than successes, but the
greater the number of successes, the greater the chance that critical mis-
takes that lead to failure will be hidden. Too much success can lead to
failure if we become complacent and refuse to examine both good and bad
performance as part of continuous improvement efforts. Companies that
have colossal failures or enter bankruptcy seem to improve their project
management performance at a faster rate than those that believe that they
are already successful. When survival of the firm is at stake, improvements
occur rapidly.

Success can be a form of blindness that permeates all levels of manage-
ment and nobody realizes that they may be infected with a blinding dis-
ease until they see the competition making inroads into their market share.
Executives are blinded by the number of successes and the size of their
Christmas bonuses. This could lead management to misbelieve that the cur-
rent portfolio of projects is sufficient to prepare the firm for the future or that
they have a superior project management methodology that will endure for
the next several years. They could also falsely believe that the competition
cannot catch them. Project managers see their successes as opportunities for
career advancement and workers see this as job security.

There are tell-tale early warning signs indicating the failure of success:

= Continuous improvements in project management have slowed down
significantly.

= People refuse to discuss mistakes made and what can be learned from
them.

= Mistakes are often hidden from all levels of management.

= Bad news, if it does exist and is reported, is filtered as it proceeds up the
chain of command.

» There is a high degree of complacency in the way projects are managed.

= Project management methodologies have become more rigid than
flexible.

» The project manager is provided with very little freedom in how to apply
the methodology to a particular client’s needs.

» Everyone uses exactly the same metrics for managing projects.

» Budgets for training and education in project management are
diminishing.

If a company is fortunate to have a great many successes, then why
doesn’t the company ask itself, “How do we maintain our leadership posi-
tion and prevent the competition from catching up to us?” Only on rare
occasions have executives and project managers asked me this question.
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Perhaps the real issue is, “Who is looking out for the future of proj-
ect management in the firm?” An organization must have a central group
responsible for the management of project management intellectual
property. This group is often the project management office, project man-
agement community of practice or the project management center of
excellence. If this group is doing their job effectively, then they should
have metrics in place to show that their actions improve the overall effec-
tiveness of the firm. There should be expertise in the group on how to
differentiate project success from project failure. The group should also
possess facilitation capability in how to effectively debrief project teams
and capture those critical best practices needed for continuous improve-
ments. The group can and must correct the blindness before it becomes
critical.

2.18 MOTIVATION TO FAIL

It is a mistake to believe that all people that work on projects want the proj-
ect to succeed. For projects internal to the company, people may want the
project to fail if they believe that they personally will be adversely affected
by the outcome of the project. This is particularly true for projects designed
to improve efficiency, eliminate certain waste and downsize the organiza-
tion. The outcome from the project may force employees to work differently
or could result in a downsizing of the organization. Executives may want
the project to fail if they believe that the size of their empire will diminish
resulting in a loss of power, authority, prestige or even salary. Workers may
want the project to fail if they believe that they must learn new tools, work
differently, change their work habits, be reassigned to other positions in
the company or even lose their job. Even active user involvement cannot
overcome many of these fears.
Planned failure can be classified as follows:

= Preimplementation failure
= Postimplementation failure

With preimplementation failure, workers may try to sabotage the proj-
ect as the project develops. This assumes that they fully understand the
impact if the project were implemented successfully. This type of project
failure can occur as the result of the actions of one person or perhaps a
small group of people. Once the project is implemented, it is more dif-
ficult to commit sabotage. Postimplementation failure generally requires
the efforts of several people who team up and find numerous reasons
why the project’s deliverables do not perform as need.
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Situation: The FoxMeyer ERP Program?® In 1993, FoxMeyer Drugs was

the fourth largest distributor of pharmaceuticals in the United States,
worth $5 billion. In an attempt to increase efficiency, FoxMeyer
purchased an SAP system and a warehouse automation system and
hired Andersen Consulting to integrate and implement the two in
what was supposed to be a $35 million project. By 1996, the com-
pany was bankrupt; it was eventually sold to a competitor for a mere
$80 million.

The reasons for the failure are familiar. First, FoxMeyer set up an
unrealistically aggressive time line—the entire system was supposed
to be implemented in 18 months. Second, the warehouse employees
whose jobs were affected—more accurately, threatened—Dby the auto-
mated system were not supportive of the project, to say the least. After
three existing warehouses were closed, the first warehouse to be auto-
mated was plagued by sabotage, with inventory damaged by workers
and orders going unfilled.

Finally, the new system turned out to be less capable than the one
it replaced: By 1994, the SAP system was processing only 10,000 orders
a night, compared with 420,000 orders under the old mainframe.
FoxMeyer also alleged that both Andersen and SAP used the automa-
tion project as a training tool for junior employees, rather than assign-
ing their best workers to it.

In 1998, two years after filing for bank-
ruptcy, FoxMeyer sued Andersen and SAP for

LESSON LEARNED No one plans to fail, but $500 million each, claiming it had paid twice
even so, make sure your operation can survive the the estimate to get the system in a quarter of the

failure of a project.

intended sites. The suits were settled and/or dis-
missed in 2004.

2.19 TRADEOFF FAILURES

Given the likelihood that projects will get into trouble, project manag-
ers must be prepared to perform tradeoffs for each of the variables iden-
tified as critical success or failure factors. As identified in Figure 2-6, for
each variable there are tradeoff risks. For some of the risks, whether they
are high risks or low risks, there exists a threshold limit when execu-
tive involvement may be necessary. Executives may have a better under-
standing of how the tradeoffs and accompanying risks will impact the
business.

3. Jake Widman, “Lessons Learned: IT’s Biggest Project Failures,” Computerworld, October 9,
2008.
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Figure 2-6 Tradeoff risks.

Tradeoff

High Variable —

Threshold

Risks

Low

Low Executive Involvement High

2.20 SUMMARY OF LESSONS LEARNED

There are numerous causes of project failure. Not all causes can be pre-
dicted, but there are usually some early warning signs that provide us with
sufficient time to take corrective action. Effective risk management is prob-
ably the most effective tool for understanding the causes of failure.

A checklist of techniques that might be used to understand causes of
failure might include:

[0 Work with the client and the stakeholders to identify what the major
causes of project failure might be.

The larger the project, the greater the risk of failure and the greater the
need for effective governance. Strive for effective governance.
Carefully review all risk triggers and early warning signs of trouble.
Understand the capabilities of your organizational process assets.

You must understand that most mistakes may be able to be repaired
quickly. However, dishonesty with the client, stakeholders and the
team may never be repaired.

ooo O

Table 2-1 provides a summary of the lessons learned and alignment
to various sections of the PMBOK® Guide where additional or supporting
information can be found. In some cases, these sections of the PMBOK®
Guide simply provide supporting information related to the lesson
learned. There are numerous sections of the PMBOK® Guide that could be
aligned for each lesson learned. For simplicity sake, only a few are listed.
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TABLE 2-1 PMBOK® Guide Alignment to Lessons Learned

PMBOK® GUIDE

LESSONS LEARNED SECTIONS
Get user and stakeholder involvement as early as possible during project initiation and 3.3

be prepared to ask the right questions.

The hardest failure to predict is a schedule failure because of all of the interconnected 6.7

factors.

Not all projects are initiated with known technology. Even if technology is unknown,
technical documentation must be prepared to the best of the team’s ability.

41.1.1,41.1.2,443.2,
12.3.15

Effective monitoring and controlling of a project require a good project management
information system (PMIS). However, the PMIS may not be able to prevent failure if the
wrong critical success factors (CSFs) are selected.

3.6,43.22,4423

Not everyone is qualified to perform as a project manager regardless of their educa-
tional background.

1.7.1,1.7.2

If project managers have split loyalties in the workplace and are not dedicated to the
success of the project, the foundation for possible failure exists.

1.7.1,1.7.2

During project staffing activities, project managers must validate that the assigned
resources have the necessary skills and the proper attitude.

2.3.1,9.2

Project managers must be actively involved in planning activities, not having others do
the work for them.

34

Project managers must maintain honesty with the client and stakeholders.

1.71,1.7.2,2.2,2.2.1

The project manager must know and respect the work ethic of the members of the
project team.

1.7.2,2.1.1,9.3.2.1

Project managers that use poor communication skills when dealing with the project 9.3.2.6,10.2
team can induce failure. This includes making promises that cannot be fulfilled,

especially with regard to awards.

Risk triggers cannot be monitored without effective organizational process assets. 2.1.4
Tradeoffs are a necessity on every project. 4.5




BUSINESS CASE FAILURE

3.0 INTRODUCTION

Perhaps the worst possible cause of failure is when the business case for the
project either is faulty from the onset of the project or changes unfavorably
during the execution of the project and nobody realizes it or wants to admit
it. Usually the governance personnel have a better insight into the validity
of the business case than does the project manager. When a business case is
flawed at the beginning of a project, it is usually because not enough time
was provided for an investigation to validate the objectives. Project manag-
ers generally assume that the business case is valid when starting out on
the project.

3.1 CHANGING STAKEHOLDERS

That a project has a valid business case based upon a justifiable need and
can be completed within the existing technology does not mean that it will
be a success. Ineffective stakeholder relations management is usually the
ultimate culprit. When stakeholders change over the life of a project, the
likelihood that the business case will change increases significantly.

In the early years of project management, we learned a great deal about
the issues with changing stakeholders and the impact on the business case.
On long-term government projects, especially those involving military per-
sonnel functioning as stakeholders for the DOD, changes in stakeholders can
take place several times over the life of the project. Some stakeholders will
make decisions based upon what's in it for them personally, such as a pro-
motion or reassignment to another promotable position, rather than for the
best interest of the project. If the project is going well, some stakeholders
may try to accelerate the schedule regardless of the cost or associated risks if a
successful project can get them promoted while they are in command of the
project. If the project is in trouble, other DOD stakeholders may be unwilling
to admit failure if it means being passed over for promotion. In this case, they
will stick with the bad decisions they have made but add in additional scope
changes to elongate the project so that it does not interfere with their reassign-
ment to another position. Therefore, the person replacing them will have to
deal with all of the headaches.

45
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3.2 REVALIDATION OF ASSUMPTIONS

Project management has been in existence for more than 50 years. Yet in
all that time there is still one critical mistake that we repeat over and over
again: a failure to revalidate the project’s assumptions identified in the
business case. Project managers are often brought on board a project after
the project has been approved and the assumptions and constraints have
been documented in the project charter. The charter is then handed to the
project manager and the project manager may mistakenly believe that
the assumptions are correct and still valid.

The problem is that the project could have been approved months
before rather than just left waiting on the back burner for funding to be
approved. While sitting on the back burner, the assumptions for the project
may have changed significantly to the point where the business case is no
longer valid and the project should no longer be considered or should be
considered but redirected toward different objectives. In either case, com-
pleting a project based upon faulty assumptions may result in completing
a project that provides no business value.

We provide project managers with software to assist them in tracking
time, cost, scope, risk and many other project functions. But we do not
provide them with the necessary tools to track the ongoing validity of the
assumptions and the business case. For most project managers, assuming
that they do this at all, it is a manual process. Input from the project spon-
sor is essential and there is a valid argument that this should be part of the
sponsor’s job description.

In any case, assumptions and business cases can and do change.
Examples of assumptions that are likely to change over the duration of a
project, especially on a long-term project, might include:

» The cost of borrowing money and financing the project will remain fixed.
» The procurement costs will not increase.

= The breakthrough in technology will take place as scheduled.

= The resources with the necessary skills will be available when needed.

= The marketplace will readily accept the product.

= Our competitors will not catch up to us.

= The risks are low and can be easily mitigated.

= The political environment in the host country will not change.

The problem with having faulty assumptions is that they can lead to
faulty conclusions, bad results and unhappy customers. The best defense
against poor assumptions is good preparation at project initiation, includ-
ing the development of risk mitigation strategies. One possible way to do
this is with a validation checklist as shown in Table 3-1.

It may seem futile to track the assumptions as closely as we track time,
cost and scope. But at a minimum, assumptions should be revalidated
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TABLE 3-1 Assumption Validation Checklist
CHECKLIST FOR VALIDATING ASSUMPTIONS YES NO
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Assumption is outside of the control of the project.

Assumption is outside of the control of the stakeholder(s).

The assumption can be validated as correct.

Changes in the assumption can be controlled.

The assumed condition is not fatal.

The probability of the assumption holding true is clear.

The consequences of this assumption pose a serious risk to the project.

Unfavorable changes in the assumption can be fatal to the project.

prior to each gate review meeting. This may help eliminate unfavorable
downstream surprises.

3.3 MANAGING INNOVATION'

Innovation is generally regarded as a new way of doing something. For
innovation to take place, the new way of doing something should be sub-
stantially different from the way it was done before rather than a small
incremental change such as with continuous improvement activities. The
ultimate goal of innovation is to create hopefully long-lasting additional
value for the company, the users and the deliverable itself. Innovation can
be viewed as the conversion of an idea into cash or a cash equivalent.

While the goal of successful innovation is to add value, the outcome
can be negative or even destructive if it results in poor team morale, an
unfavorable cultural change or a radical departure from existing ways of
doing work. The failure of an innovation project can lead to demoraliz-
ing the organization and causing talented people to be risk avoiders in the
future rather than risk takers.

Not all project managers are capable of managing projects involving
innovation. The characteristics of innovation projects include an under-
standing that:

= Specificinnovation tools and decision-making techniques may be necessary.
= [t may be impossible to prepare a detailed schedule showing when an
innovation breakthrough will actually occur.

1. Adapted from Harold Kerzner, Project Management: A Systems Approach to Planning,
Scheduling and Controlling, 11th edition, Wiley, Hoboken, NJ, 2013, pp. 427-430.
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» It may be impossible to determine a realistic budget for innovation.

= Innovation simply may not be possible and there comes a time when
one must simply “give up.”

= The deliverable from the innovation project may need extra “bells and
whistles,” which would make it too costly to users.

Failure is an inevitable part of many innovation projects. The greater
the degree of innovation desired, the greater the need for effective risk
management practices to be in place. Without effective risk management,
it may be impossible within a reasonable time period to “pull the plug”
on a project that is a cash drain and with no likelihood of achieving
success.

Standard project management methodologies do not necessarily lend
themselves to projects requiring innovation. It is impossible to prepare
a schedule that pinpoints the exact time when a technical breakthrough
will occur. Frameworks may be more appropriate than methodologies.
Methodologies work well when there exists a well-defined statement of
work and reasonable estimates. Schedules and work breakdown structure
(WBS) development for innovation projects are normally based upon roll-
ing wave or progressive planning since it is unlikely that we can develop a
detailed plan and schedule for the entire project.

Decision makers responsible for business case formulation frequently
have much less information available to evaluate candidate innovation
projects. Uncertainties often surround the success likelihood of a project
and market response, the ultimate market value of the project, its total cost
to completion and the probability of commercial success and/or a techni-
cal breakthrough.

Project selection and evaluation decisions are often confounded by
several behavioral and organizational factors. Departmental loyalties, con-
flicts in desires, differences in perspectives and an unwillingness to openly
share information can stymie the project selection and evaluation process.
Adding to these, the uncertainties of innovation and possibly a lack of
understanding of the complexities of the innovation project can make deci-
sion making riskier than for projects where innovation may be unnecessary.
Much project evaluation data and information used to formulate the busi-
ness case are necessarily subjective in nature.

3.4 EXAMPLES OF CHANGING BUSINESS CASES

Companies today seem to do a reasonable job identifying the business
case. But for long-term projects, the opportunities for changes to the busi-
ness case are endless. Changes can result from new technologies, new cus-
tomers, new competitors, changes in the marketplace, changes in economic
conditions and changes resulting from political intervention. Most project



3.4 EXAMPLES OF CHANGING BUSINESS CASES 49

managers have limited knowledge of how the competitive forces impact
their project and therefore may need continuous feedback from sponsors
and governance committees. The following examples show what happens
when business cases can change, often quickly.

Situation: The Iridium Project’ When the Iridium Project was first devel-
oped, the need for a global wireless cell phone was quite apparent. All
Iridium needed was about 1% of the market to be highly successful.

LESSONS LEARNED \When systems are highly
complex, take a decade to complete and are
designed to create unique products or services,
the risk is great because it may be impossible to
know if the end user will appreciate what was cre-
ated. The need that existed at the beginning of
the decade may not be the same need at the end
of the decade.

But the Iridium Project was an 11-year project.
As expected, new competitors entered into the
marketplace and gave the consumers the option
for less expensive cell phones and cheaper long-
distance rates. Over the 11 years of develop-
ment of the Iridium phone system, technology
changed to the point where Iridium could no
longer guarantee the customer base it desperately
needed to cover its debt load. The business case
that started out with valid objectives suddenly
became flawed.

Situation: Denver International Airport® Denver International Airport

(DIA) started out with a valid case: the need for a new airport to service
Denver and handle the expected load of more than 66 million passen-
gers per year. But when it became time to sign a lease agreement with
United Airlines for the new airport, DIA’s decision makers did not fully
understand the complexity of the scope changes that United Airlines
was demanding before signing the lease. To make matters worse, DIA’s
decision makers increased the complexity of the project with added
requirements without fully understanding the impact. A consultant
was hired to evaluate one of the scope changes, namely the feasibil-
ity of an automated baggage-handling system to be used just for the
United Airlines concourse. The consultant stated that the request by
United Airlines for an automated baggage-handling system was not fea-
sible. Rather than believe the consultant’s opinion, the DIA decision
makers decided to expand the automated baggage-handling system to
cover the entire airport. Now, part of the business case was definitely
flawed. After spending close to $5 billion over 14 years to get the auto-
mated baggage-handling system to work, DIA officials finally pulled
the plug on the project in August 2005. The business case became
flawed when they tried to develop an entire system from scratch based
upon unproven technology and refusing to heed the warnings of the

2. The full Iridium Project Case Study appears in Section 3.6.

3. The case studies on Denver International Airport and the Automated Baggage Handling
System appear in Sections 4.11 and 4.12.
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LESSON LEARNED Even as little as one scope
change can significantly alter the business case.
Continuous revalidation is a necessity.
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technical experts. When complexity is not fully
understood, a project can be overwhelmed with
uncertainty and risk. The chance of project failure
increases significantly. The effect on the morale
of the team and the organization’s culture can
be devastating.

Sometimes, even when technology is known with reasonable cer-

tainty, changes in the enterprise environment factors, such as changing
economic conditions due to a declining housing market accompanied by
lower disposal income, can have a significant impact on a project’s busi-
ness case. When the bubble burst in the housing market, leisure entertain-
ment took a big hit because of the expected lower consumer spending.
This affected leisure entertainment construction projects such as the
Fontainebleau Las Vegas.

Situation: Fontainebleau Las Vegas® Fontainebleau Las Vegas is a $2.9

billion, 3889-room, 68-story unfinished hotel/condo-hotel/casino devel-
opment near the north end of the Las Vegas Strip on the 24.5-acre site
previously occupied by the El Rancho and Algiers hotels in Paradise,
Nevada. It was intended to be a sister property to the well-known
1950s-era Fontainebleau Miami Beach. The building is currently the
tallest in the Las Vegas Valley.

The project, upon completion was expected to include: a 95,000-ft?
casino, a 60,000-ft> spa, a 3300-seat performing arts theater, 1018
condo-hotel units, 180,000 ft? of retail space, 400,000 ft? of indoor
and outdoor conference space, nightclubs and 24 restaurants and
lounges.

Groundbreaking was officially announced to have begun on April
30, 2007. Gaming revenue on the Las Vegas Strip peaked at the end of
October 2007. The tower was topped out on November 2008.

Fontainebleau Resorts CEO Glenn Schaeffer, the former chief finan-
cial officer of Mandalay Resort Group, which generated record profits
before it was sold to MGM Mirage in 2005, left Fontainebleau Resorts
without comment in May 2009. Schaeffer was primarily responsible
for securing more than $3 billion in loans for the project. Also, Bank
of America, the resort’s largest lender, refused to provide financing on
its committed line of credit for the project around this time; as a result,
the resort’s operator, Fontainebleau Las Vegas LLC, filed for Chapter 11
bankruptcy protection in June 2009. Construction work stopped on
the project, which was about 70% complete; the grand opening had
been scheduled for October 2009.

4. Adapted from Fontainebleau Las Vegas, Wikipedia, the Free Encyclopedia.
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In October 2009, Penn National Gaming was considering purchas-
ing the partially completed resort and the 24.5 acres of land for $300
million. At that rate the land was being sold for $12.25 million per
acre. Two years earlier land was going for over $30 million per acre on
the Strip. Over $2 billion has already been invested in the topped-out
building on the site. Penn National has been looking for an opportu-
nity to enter the Las Vegas gaming market.

However, in bankruptcy court in Miami, Florida, on November 23,
2009, corporate raider and financier Carl Icahn, who until 2008 con-
trolled major casino/resort operator American Casino & Entertainment
Properties, offered $156 million in cash and financing, outbidding
Penn National Gaming for control of the Fontainebleau. Icahn’s bid
included a $51 million debtor-in-possession loan, which, until the resort
would be auctioned, would provide funding to stabilize the building,
cover employees’ salaries, cover previous costs and eliminate the need
for the resort to ask the bankruptcy court each week to borrow and
spend money. Penn National dropped out of the bidding after going
as high as $145 million; Penn had offered $101.5 million in cash
and loans.

As of November 2009, the cost to complete the resort was an esti-
mated $1 to 1.5 billion.

On February 18, 2010, Carl Icahn assumed part ownership of the
project without an auction by being the only qualified bidder, paying
$150 million.

In October 2010, Icahn auctioned off the fur-

nishings previously intended for the building. For

LESSON LEARNED When business cases are example, the Plaza Hotel & Casino in Downtown

highly dependent upon market conditions, it is Las Vegas bought rugs, furniture and mattresses from

extremely important to understand the present the sale and used them in a refurbishment that was

and be able to predict the future. completed in late 2011. Future plans for the hotel
project have not yet been disclosed to the public.

What is important in the three examples provided here is how we
define project success and project failure. The Iridium Project ended up
as a phenomenal technical success as well as a financial failure for inves-
tors. The business case appeared to have both a technical component and
a financial component. From a technical perspective, the Iridium Project
ended up as a technical success creating a worldwide satellite phone sys-
tem. It was also seen as a project management success where the launch
date of the 11-year project was missed by about 1 month. But from a finan-
cial viewpoint, the project failed miserably having only 11,000 subscribers
rather than the 400,000 subscribers that were projected. Good money was
thrown away after bad money.

The business case for Denver International Airport called for the con-
struction of a world class airport capable of satisfying Denver’s needs for



52

BUSINESS CASE FAILURE

the next century. The fiasco with the automated baggage-handling system
was a technical failure but did not prevent the airport from being consid-
ered as a business case success. Wanting to satisfy its tenants is the right
thing to do, but within reason. Even though some bad technical decisions
may have been made, the airport is still regarded as a very successful project
despite the cost overruns.

The Fontainebleau Las Vegas Project can be considered as a total failure.
While the project was on schedule, within budget and meeting all require-
ments, the fact remains that there was already overcapacity in Las Vegas.
Unlike the Iridium Project where market capacity for the project was prob-
ably correct at project initiation but diminished over the 11 years it took
for the project to be completed, the Fontainebleau Las Vegas Project was
probably a mistake from the start. Even without considering the impending
recession, the city’s overcapacity should have been a warning sign that the
business case was flawed and without any reasonable definition of project
success from a business perspective.

3.5 PROLOGUE TO THE IRIDIUM CASE STUDY

The case study on the Iridium Project is rich with information. It shows
how a business case changed over the 11 years it took to complete the
Iridium Project.

When reading over the case study, focus on the following:

= Does there appear to be a business case for the Iridium Project?

» If so, what was the business case?

= What caused the business case to change?

» How did management react to the changes in the business case?

= When should the decision have been made to pull the plug?

= Were there any behavioral factors that influenced how management
reacted to the changes in the environment?

= Was the Iridium Project a success, a failure or both?

3.6 RISE, FALL AND RESURRECTION OF IRIDIUM?®

The Iridium Project was designed to create a worldwide wireless handheld
mobile phone system with the ability to communicate anywhere in the
world at any time. Executives at Motorola regarded the project as the eighth

5. Copyright © 2013 by Harold Kerzner.
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wonder of the world. But more than a decade later and after investing bil-
lions of dollars, Iridium had solved a problem that very few customers
needed solved. What went wrong? How did the Iridium Project transform
from a leading-edge technical marvel to a multibillion-dollar blunder?
Could the potential catastrophe have been prevented?

What it looks like now is a multibillion-dollar science project. There are
fundamental problems: The handset is big, the service is expensive, and
the customers haven't really been identified.

—Chris Chaney, Analyst, A.G. Edwards, 1999

There was never a business case for Iridium. There was never market
demand. The decision to build Iridium wasn’t a rational business decision.
It was more of a religious decision. The remarkable thing is that this hap-
pened at a big corporation, and that there was not a rational decision-
making process in place to pull the plug. Technology for technology’s sake
may not be a good business case.®

—Herschel Shosteck, Telecommunication Consultant

Iridium is likely to be some of the most expensive space debris ever.
—William Kidd, Analyst, C.E. Unterberg, Towbin

In 1985, Bary Bertiger, chief engineer in Motorola’s strategic electronics
division, and his wife Karen were on a vacation in the Bahamas. Karen tried
unsuccessfully to make a cellular telephone call back to her home near the
Motorola facility in Chandler, Arizona, to close a real estate transaction.
Unsuccessful, she asked her husband why it would not be possible to create
a telephone system that would work anywhere in the world, even in remote
locations.

At this time, cell technology was in the infancy stage but was expected
to grow at an astounding rate. AT&T projected as many as 40 million sub-
scribers by 2000.7 Cell technology was based upon tower-to-tower trans-
mission, as shown in Figure 3-1.8 Each tower or “gateway” ground station
reached a limited geographic area or cell and had to be within the sat-
ellite’s field of view. Cell phone users likewise had to be near a gateway
that would uplink the transmission to a satellite. The satellite would then
downlink the signal to another gateway that would connect the transmis-
sion to a ground telephone system. This type of communication is often

6. Stephanie Paterik, “Iridium Alive and Well,” The Arizona Republic, April 27, 2005, p. D5.

7. Judith Bird, “Cellular Technology in Telephones,” Data Processing, Vol. 27, No. 8, October
1985, p. 37.

8. Source for Figure 3-1 has been adapted from Part 3 of Section 1 (Satellite Communications—A
Short Course) of Satellite Communications, prepared by Dr. Regis Leonard for NASA Lewis
Research Center.
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Figure 3-1 Typical satellite communication architecture.
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referred to as bent-pipe architecture. Physical barriers between the senders/
receivers and the gateways, such as mountains, tunnels and oceans, created
interference problems and therefore limited service to high-density com-
munities. Simply stated, cell phones couldn’t leave home. And, if they did,
there would be additional “roaming” charges. To make matters worse, every
country had their own standards and some cell phones were inoperable
when traveling in other countries.

Communications satellites, in use since the 1960s, were typically geo-
stationary satellites that orbited at altitudes of more than 22,300 miles. At
this altitude, three geosynchronous satellites and just a few gateways could
cover most of Earth. But satellites at this altitude meant large phones and
annoying quarter-second voice delays. Comsat’s Planet 1 phone, for exam-
ple, weighed in at a computer-case-sized 4.5 pounds. Geosynchronous sat-
ellites require signals with a great deal of power. Small mobile phones,
with a 1-watt signal, could not work with satellites positioned at this alti-
tude. Increasing the power output of the mobile phones would damage
human tissue. The alternative was therefore to move the satellites closer
to Earth such that less power would be needed. This would require signifi-
cantly more satellites the closer we get to Earth and additional gateways.
Geosynchronous satellites, which are 100 times further away from Earth
than low Earth-orbiting (LEO) satellites, could require almost 10,000 times
as much power as LEO satellites, if everything else were the same.’

9. Ibid.
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When Bary Bertiger returned to Motorola, he teamed up with Dr.
Raymond Leopold and Kenneth Peterson to see if such a worldwide system
could be developed while overcoming all of the limitations of existing cell
technology. There was also the problem that LEO satellites would be orbiting
Earth rapidly and going through damaging temperature variations—from the
heat of the sun to the cold shadow of Earth.'® The LEO satellites would most
likely need to be replaced every five years. Numerous alternative terrestrial
designs were discussed and abandoned. In 1987 research began on a con-
stellation of LEO satellites moving in polar orbits that could communicate
directly with telephone systems on the ground and with one another.

Iridium’s innovation was to use a large constellation of low-orbiting
satellites approximately 400-450 miles in altitude. Because Iridium’s satel-
lites were closer to Earth, the phones could be much smaller and the voice
delay imperceptible. But there were still major technical design problems.
With the existing design, a large number of gateways would be required,
thus substantially increasing the cost of the system. As they left work one
day in 1988, Dr. Leopold proposed a critical design element. The entire
system would be inverted whereby the transmission would go from satel-
lite to satellite until the transmission reached the satellite directly above
the person who would be receiving the message. With this approach, only
one gateway Earth station would be required to connect mobile-to-landline
calls to existing land-based telephone systems. This was considered to be
the sought-after solution and was immediately written in outline format on
a whiteboard in a security guard’s office. Thus came forth the idea behind a
worldwide wireless handheld mobile phone with the ability to communi-
cate anywhere and anytime.

Naming the Project “Iridium”

Motorola cellular telephone system engineer Jim Williams, from the
Motorola facility near Chicago, suggested the name Iridium. The proposed
77-satellite constellation reminded him of the electrons that encircle the
nucleus in the classical Bohr model of the atom. When he consulted
the periodic table of the elements to discover which atom had 77 electrons,
he found Iridium—a creative name that had a nice ring. Fortunately, the
system had not yet been scaled back to 66 satellites, or else he might have
suggested the name Dysprosium.

Obtaining Executive Support

Initially Bertiger’s colleagues and superiors at Motorola had rejected the
Iridium concept because of its cost. Originally, the Iridium concept was

10. Bruce Gerding, “Personal Communications via Satellite: An Overview,”
Telecommunications, Vol. 30, No. 2, February 1996, pp. 35, 77.
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considered perfect for the U.S. government. Unfortunately, the era of lucra-
tive government-funded projects was coming to an end and it was unlikely
that the government would fund a project of this magnitude. However, the
idea behind the Iridium concept intrigued Durrell Hillis, the senior vice
president and general manager of Motorola’s Space and Technology Group.
Hillis believed that Iridium was workable if it could be developed as a com-
mercial system. Hillis instructed Bertiger and his team to continue working
on the Iridium concept but to keep it quiet.

“| created a bootleg project with secrecy so no one in the company would
know about it,” Hillis recalls. He was worried that if word leaked out, the
ferociously competitive business units at Motorola, all of which had to
fight for R&D funds, would smother the project with nay-saying.!!

After 14 months of rewrites on the commercialized business plan,
Hillis and the Iridium team leaders presented the idea to Robert Galvin,
Motorola’s chairman at the time, who gave approval to go ahead with the
project. Robert Galvin, and later his successor and son Christopher Galvin,
viewed Iridium as a potential symbol of Motorola’s technological prowess
and believed that this would become the eighth wonder in the world. In one
of the initial meetings, Robert Galvin turned to John Mitchell, Motorola’s
President and Chief Operating Officer, and said, “If you don't write out a
check for this John, I will, out of my own pocket.”'? To the engineers at
Motorola, the challenge of launching Iridium'’s constellation provided con-
siderable motivation. They continued developing the project that resulted
in initial service in November 1998 at a total cost of over $5 billion.

Launching the Venture

On June 26, 1990, Hillis and his team formally announced the launch of
the Iridium Project to the general public. The response was not very pleas-
ing to Motorola with skepticism over the fact that this would be a new
technology, the target markets were too small, the revenue model was ques-
tionable, obtaining licenses to operate in 170 countries could be a problem
and the cost of a phone call might be overpriced. Local phone companies
that Motorola assumed would buy into the project viewed Iridium as a
potential competitor since the Iridium system bypassed traditional land-
lines. In many countries, Postal Telephone and Telegraph (PTT) operators
are state owned and a major source of revenue because of the high profit
margins. Another issue was that the Iridium Project was announced before

11. David S. Bennahum, “The United Nations of Iridium,” Wired, Issue 6.10, October 1998,
p. 194.

12. Quentin Hardy, “How a Wife’s Question Led Motorola to Chase a Global Cell-Phone
Plan,” Wall Street Journal (Eastern edition), New York, December 16, 1996. p. Al.
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permission was granted by the Federal Communications Commission
(FCC) to operate at the desired frequencies.

Both Mitchell and Galvin made it clear that Motorola would not go it
alone and absorb the initial financial risk for a hefty price tag of about $3.5
billion. Funds would need to be obtained from public markets and private
investors. In order to minimize Motorola’s exposure to financial risk, Iridium
would need to be set up as a project-financed company. Project financing
involves the establishment of a legally independent project company where
the providers of funds are repaid out of cash flow and earnings and where the
assets of the unit (and only the unit) are used as collateral for the loans. Debt
repayment would come from the project company only rather than from any
other entity. A risk with project financing is that the capital assets may have a
limited life. The potential limited life constraint often makes it difficult to get
lenders to agree to long-term financial arrangements.

Another critical issue with project financing especially for high-tech-
nology projects is that the projects are generally long term. It would be
nearly eight years before service would begin, and in terms of technology,
eight years is an eternity. The Iridium Project was certainly a “bet on the
future.” And if the project were to fail, the company could be worth noth-
ing after liquidation.

In 1991, Motorola established Iridium Limited Liability Corporation
(Iridium LLC) as a separate company. In December of 1991, Iridium promoted
Leo Mondale to vice president of Iridium International. Financing the project
was still a critical issue. Mondale decided that, instead of having just 1 gate-
way, there should be as many as 12 regional gateways that plugged into local,
ground-based telephone lines. This would make Iridium a truly global proj-
ect rather than appear as an American-based project designed to seize market
share from state-run telephone companies. This would also make it easier to
get regulatory approval to operate in 170 countries. Investors would pay $40
million for the right to own their own regional gateway. As stated by Flower:

The motive of the investors is clear: They are taking a chance on owning
a slice of a de-facto world monopoly. Each of them will not only have a
piece of the company, they will own the Iridium gateways and act as the
local distributors in their respective home markets. For them it's a game
worth playing.'3

There were political ramifications with selling regional gateways. What
if in the future the U.S. government forbids shipment of replacement
parts to certain gateways? What if sanctions are imposed? What if Iridium
were to become a political tool during international diplomacy because of
the number of jobs it creates?

13. Joe Flower, “Iridium,” Wired, Issue 1.05, November 1993.
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In addition to financial incentives, gateway owners were granted seats on
the board of directors. As described by David Bennahum, reporter for Wired:

Four times a year, 28 Iridium board members from 17 countries gather
to coordinate overall business decisions. They met around the world,
shuttling between Moscow, London, Kyoto, Rio de Janeiro, and Rome,
surrounded by an entourage of assistants and translators. Resembling a
United Nations in miniature, board meetings were conducted with simul-
taneous translation in Russian, Japanese, Chinese, and English.’

The partner with the largest equity share was Motorola. For its contribu-
tion of $400 million, Motorola originally received an equity stake of 25%
and 6 of 28 seats on Iridium’s board. Additionally, Motorola made loan
guarantees to Iridium of $750 million, with Iridium holding an option for
an additional $350 million loan.

For its part, Iridium agreed to $6.6 billion in long-term contracts with
Motorola that included a $3.4 billion firm-fixed-price contract for satel-
lite design and launch and $2.9 billion for operations and maintenance.
Iridium also exposed Motorola to developing satellite technology that
would provide the latter with significant expertise in building satellite com-
munications systems as well as vast intellectual property.

Iridium System'®

The Iridium system is a satellite-based, wireless personal communications
network providing a robust suite of voice features to virtually any destina-
tion anywhere on Earth.

The Iridium system comprises three principal components: the satellite
network, the ground network and the Iridium subscriber products, includ-
ing phones and pagers. The design of the Iridium network allows voice and
data to be routed virtually anywhere in the world. Voice and data calls are
relayed from one satellite to another until they reach the satellite above the
Iridium subscriber unit (handset) and the signal is relayed back to Earth.

Terrestial and Space-Based Network'®

The Iridium constellation consists of 66 operational satellites and 11 spares
orbiting in a constellation of six polar planes. Each plane has 11 mission
satellites performing as nodes in the telephony network. The remaining 11
satellites orbit as spares ready to replace any unserviceable satellite. This

14. Bennahum, 1998, p. 136.

15. This is the operational version of the Iridium system today taken from the Iridium web-
site, www.Iridium.com.
16. Ibid.
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constellation ensures that every region on the globe is covered by at least
one satellite at all times.

The satellites are in a near-polar orbit at an altitude of 485 miles (780
km). They circle Earth once every 100 minutes traveling at a rate of 16,832
miles per hour. The satellite weight is 1500 pounds. Each satellite is approx-
imately 40 feet in length and 12 feet in width. In addition, each satellite has
48 spot beams, 30 miles in diameter per beam.

Each satellite is cross-linked to four other satellites: two satellites in the
same orbital plane and two in an adjacent plane. The ground network is com-
prised of the system control segment and telephony gateways used to connect
into the terrestrial telephone system. The system control segment is the cen-
tral management component for the Iridium system. It provides global oper-
ational support and control services for the satellite constellation, delivers
satellite-tracking data to the gateways and performs the termination control
function of messaging services. The system control segment consists of three
main components: four telemetry tracking and control sites, the operational
support network and the satellite network operation center. The primary link-
age between the system control segment, the satellites and the gateways is
via K-band feeder links and cross-links throughout the satellite constellation.

Gateways are the terrestrial infrastructure that provides telephony ser-
vices, messaging and support to the network operations. The key features
of gateways are their support and management of mobile subscribers and
the interconnection of the Iridium network to the terrestrial phone system.
Gateways also provide network management functions for their own net-
work elements and links.

Project Initiation: Developing Business Case

For the Iridium Project to be a business success rather than just a techni-
cal success there had to exist an established customer base. Independent
studies conducted by A.T. Kearney, Booz, Allen & Hamilton and Gallup
indicated that 34 million people had a demonstrated need for mobile sat-
ellite services, with that number expected to grow to 42 million by 2002.
Of these 42 million, Iridium anticipated 4.2 million to be satellite-only
subscribers, 15.5 million satellite and world terrestrial roaming subscribers
and 22.3 million terrestrial roaming-only subscribers.

A universal necessity in conducting business is ensuring that you are
never out of touch. Iridium would provide this unique solution to business
with the essential communications tool. This proposition of one phone,
one number with the capability to be accessed anywhere, anytime was a
message that target markets—the global traveler, the mining, rural, mari-
time industries, government, disaster relief and community aid groups—
would readily embrace.

Also at the same time of Iridium’s conception, there appeared to be
another potentially lucrative opportunity in the telecommunications
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marketplace. When users of mobile or cellular phones crossed interna-
tional borders, they soon discovered that there existed a lack of common
standards, thus making some phones inoperable. Motorola viewed this as
an opportunity to create a worldwide standard allowing phones to be used
anywhere in the world.

The expected breakeven market for Iridium was estimated between
400,000 and 600,000 customers globally assuming a reasonable usage rate
per customer per month. With a launch date for Iridium service established
for 1998, Iridium hoped to recover all of its investment within one year. By
2002, Iridium anticipated a customer base of 5 million users. The initial
Iridium target market had been the vertical market, those of the industry,
government and world agencies that have defended needs and far-reaching
communication requirements. Also important would be both industrial
and public sector customers. Often isolated in remote locations outside of
cellular coverage, industrial users were expected to use handheld Iridium
satellite services to complement or replace their existing radio or satellite
communications terminals. The vertical markets for Iridium would include:

= Aviation

= Construction

= Disaster relief/emergency
= Forestry

= Government

= Leisure travel

= Maritime

= Media and entertainment
= Military

= Mining

= Oil and gas

= Utilities

Using their own marketing resources, Iridium appeared to have identified
an attractive market segment after having screened over 200,000 people, inter-
viewed 23,000 people from 42 countries and surveyed over 3000 corporations.

Iridium would also need regional strategic partners, not only for invest-
ment purposes and to share the risks but also to provide services through-
out its territories. The strategic regional partners or gateway operating
companies would have exclusive rights to its territories and were obligated
to market and sell Iridium services. The gateways would also be responsible
for end-user sales, activation and deactivation of Iridium services, account
maintenance and billing.

Iridium would need each country to grant full licenses for access to the
Iridium system. Iridium would need to identify the “priority” countries that
account for the majority of the business plan.

Because of the number of countries involved in the Iridium network,
Iridium would need to establish global customer care centers for support
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services in all languages. No matter where an Iridium user was located, he
or she would have access to a customer service representative in their native
language. The customer care centers would be strategically located to offer
24-hours-a-day, 7-days-a-week, and 365-days-a-year support.

“Hidden"” Business Case

The decision by Motorola to invest heavily into the Iridium Project may
have been driven by a secondary or hidden business case. Over the years,
Motorola achieved a reputation of being a first mover. With the Iridium
Project, Motorola was poised to capture first-mover advantage in providing
global telephone service via LEO satellites. In addition, even if the Iridium
Project never resulted in providing service, Motorola would still have
amassed valuable intellectual property that would make Motorola possibly
the major player for years to come in satellite communications. There may
have also been the desire of Robert and Christopher Galvin to have their
names etched in history as the pioneers in satellite communication.

Risk Management

Good business cases identify the risks that the project must consider. For
simplicity sake, the initial risks associated with the Iridium Project could
be classified as:

Technology Risks: Although Motorola had some technology available for
the Iridium Project, there was still the need to develop additional tech-
nology, specifically satellite communications technology. The develop-
ment process was expected to take years and would eventually result in
numerous patents.

Mark Gercenstein, Iridium'’s vice president of operations, explains
the system'’s technological complexity:

More than 26 completely impossible things had to happen first, and in
the right sequence (before we could begin operations)—Ilike getting capi-
tal, access to the marketplace, global spectrum, the same frequency band
in every country of operations.'”

While there was still some risk in the development of new
technology, Motorola had the reputation of being a high-tech, can-do
company. The engineers at Motorola believed that they could bring
forth miracles in technology. Motorola also had a reputation for being
a first mover (i.e., first to market) with new ideas and products, and
there was no reason to believe that this would not happen on the
Iridium Project. There was no competition for Iridium at its inception.

17. Peter Grams and Patrick Zerbib, “Caring for Customers in a Global Marketplace,”
Satellite Communications, October 1998, p. 24.
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Because the project schedule was more than a decade in dura-
tion, there was the risk of technology obsolescence. This required that
certain assumptions be made concerning technology a decade down-
stream. Developing a new product is relatively easy if the environment
is stable. But in a high technology environment that is both turbulent
and dynamic, it is extremely difficult to determine how customers will
perceive and evaluate the product 10 years later.

Development Risks: The satellite communication technology, once devel-
oped, had to be manufactured, tested and installed in the satellites and
ground equipment. Even though the technology existed or would exist,
there was still the transitional or development risks from engineering
to manufacturing to implementation which would bring with it addi-
tional problems that were not contemplated or foreseen.

Financial Risks: The cost of the Iridium Project would most certainly be
measured in the billions of dollars. This would include the costs for tech-
nology development and implementation, the manufacture and launch
of satellites, the construction of ground support facilities, marketing and
supervision. Raising money from Wall Street’s credit and equity markets
was years away. Investors were unlikely to put up the necessary hundreds
of millions of dollars on merely an idea or a vision. The technology
needed to be developed and possibly accompanied by the launch of a
few satellites before the credit and equity markets would come on board.

Private investors were a possibility, but the greatest source of initial
funding would have to come from the members of the Iridium consor-
tium. While sharing the financial risks among the membership seemed
appropriate, there was no question that bank loans and lines of credit
would be necessary. Since the Iridium Project was basically an idea, the
banks would require some form of collateral or guarantee for the loans.
Motorola, being the largest stakeholder (and also with the “deepest
pockets”) would need to guarantee the initial loans.

Marketing Risks: The marketing risks were certainly the greatest risks facing
the Iridium membership. Once again, the risks were shared among its
membership where each member was expected to sign up customers in
their geographic area.

Each consortium member has to aggressively sign up customers for a
product that didn't exist yet, no prototypes existed to be shown to the cus-
tomers, limitations on the equipment were unknown as yet and signifi-
cant changes in technology could occur between the time the customer
signed up and the time the system was ready for use. Companies that see
the need for Iridium today may not see the same need 10 years later.

Motivating the consortium partners to begin marketing immedi-
ately would be extremely difficult since marketing material was nonex-
istent. There was also the very real fear that the consortium membership
would be motivated more so by the technology rather than the neces-
sary size of the customer base required.
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The risks were interrelated. The financial risks were highly depen-
dent upon the marketing risks. If a sufficient customer base could not
be signed up, there could be significant difficulty in raising capital.

Collective Belief

Although the literature doesn’t clearly identify it, there was most likely
a collective belief among the workers assigned to the Iridium Project. The
collective belief is a fervent, and perhaps blind, desire to achieve that can
permeate the entire team, the project sponsor and even the most senior lev-
els of management. The collective belief can make a rational organization
act in an irrational manner.

When a collective belief exists, people are selected based upon their sup-
port for the collective belief. Nonbelievers are pressured into supporting the
collective belief and team members are not allowed to challenge the results.
As the collective belief grows, both advocates and nonbelievers are trampled.
The pressure of the collective belief can outweigh the reality of the results.

The larger the project and the greater the financial risk to the firm, the
higher up the collective belief resides. On the Iridium Project, the collective
belief originated with Galvin, Motorola’s CEO. Therefore, who could possibly
function as the person willing to cancel the Iridium Project? Since it most
likely should be someone higher up than Galvin, oversight should have been
done by someone on the board of directors or even the entire Iridium board
of directors. Unfortunately, the entire Iridium board of directors was also part
of the collective belief and shirked their responsibility for oversight on the
Iridium Project. In the end, Iridium had nobody willing to pull the plug.

Large projects incur large cost overruns and schedule slippages. Making
the decision to cancel such a project, once it has started, is very difficult,

according to David Davis!8:

The difficulty of abandoning a project after several million dollars have
been committed to it tends to prevent objective review and recosting. For
this reason, ideally an independent management team — one not involved
in the projects development — should do the recosting and, if possible, the
entire review. . . . If the numbers do not holdup in the review and recosting,
the company should abandon the project. The number of bad projects that
make it to the operational stage serves as proof that their supporters often
balk at this decision. . . . Senior managers need to create an environment
that rewards honesty and courage and provides for more decision making
on the part of project managers. Companies must have an atmosphere that
encourages projects to succeed, but executives must allow them to fail.

18. David Davis, “New Projects: Beware of False Economics,” Harvard Business Review, March-
April 1985, pp. 100-01. Copyright © 1985 by the President and Fellows of Harvard College.
All rights reserved.
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The longer the project, the greater the necessity for the exit champions
and project sponsors to make sure that the business plan has “exit ramps”
such that the project can be terminated before massive resources are com-
mitted and consumed. Unfortunately, when a collective belief exists, exit
ramps are purposefully omitted from the project and business plans.

Iridium’s Infancy Years

By 1992, the Iridium Project attracted such stalwart companies as General
Electric, Lockheed and Raytheon. Some companies wanted to be involved
to be part of the satellite technology revolution while others were afraid of
falling behind the technology curve. In any event, Iridium was lining up
strategic partners, but slowly.

The Iridium plan, submitted to the FCC in August 1992, called for a
constellation of 66 satellites expected to be in operation by 1998 and more
powerful than originally proposed, thus keeping the project’s cost at the pre-
viously estimated $3.37 billion. But the Iridium Project, while based upon
lofty forecasts of available customers, was now attracting other companies
competing for FCC approval on similar satellite systems, including Loral
Corp., TRW Inc. and Hughes Aircraft Co., a unit of General Motors Corp.
There were at least nine companies competing for the potential billions of
dollars in untapped revenue possible from satellite communications.

Even with the increased competition, Motorola was signing up partners.
Motorola had set an internal deadline of December 15, 1992, to find the
necessary funding for Iridium. Signed letters of intent were received from
the Brazilian government and United Communications Co., of Bangkok,
Thailand, to buy 5% stakes in the project, each now valued at about $80
million. The terms of the agreement implied that the Iridium consortium
would finance the project with roughly 50% equity and 50% debt.

When the December 15 deadline arrived, Motorola was relatively
silent on the signing of funding partners, fueling speculation that it was
having trouble. Motorola did admit that the process was time-consuming
because some investors required government approval before proceeding.
Motorola was expected to announce at some point, perhaps in the first half
of 1993, whether it was ready to proceed with the next step, namely receiv-
ing enough cash from its investors, securing loans and ordering satellite
and group equipment.

As the competition increased, so did the optimism about the potential
size of the customer base.

“We're talking about a business generating billions of dollars in revenue,”
says John F. Mitchell, Vice Chairman at Motorola. “Do a simple income
extrapolation,” adds Edward J. Nowacki, a general manager at TRW's
Space & Electronics Group, Redondo Beach, Calif., which plans a $1.3
billion, 12-satellite system called Odyssey. “You conclude that even a
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tiny fraction of the people around the world who can afford our services
will make them successful.” Mr. Mitchell says that if just 1% to 1.5% of
the expected 100 million cellular users in the year 2000 become regular
users at $3 a minute, Iridium will breakeven. How does he know this?
“Marketing studies,” which he won't share. TRW's Mr. Nowacki says
Odyssey will blanket the Earth with two-way voice communication service
priced at “only a slight premium” to cellular. “With two million subscrib-
ers we can get a substantial return on our investment,” he says. “Loral
Qualcomm Satellite Services, Inc. aims to be the ‘friendly’ satellite by let-
ting phone-company partners use and run its system’s ground stations”,
says Executive Vice President Anthony Navarra. “By the year 2000 there
will be 15 million unserved cellular customers in the world,” he says."

But while Motorola and other competitors were trying to justify their
investment with “inflated market projections” and a desire from the public
for faster and clearer reception, financial market analysts were not so benev-
olent. First, market analysts questioned the size of the customer base that
would be willing to pay $3000 or more for a satellite phone in addition
to $3-$7 per minute for a call. Second, the system required a line-of-sight
transmission, which meant that the system would not work in buildings or
in cars. If a businessman were attending a meeting in Bangkok and needed
to call his company, he must exit the building, raise the antenna on his
$3000 handset, point the antenna toward the heavens and then make the
call. Third, the low-flying satellites would eventually crash into Earth’s atmo-
sphere every five to seven years because of atmospheric drag and would need
to be replaced. That would most likely result in high capital costs. And fourth,
some industry analysts believed that the start-up costs would be closer to
$6 billion to $10 billion rather than the $3.37 billion estimated by Iridium.
In addition, the land-based cellular phone business was expanding in more
countries, thus creating another competitive threat for Iridium.

The original business case needed to be reevaluated periodically. But
with strong collective beliefs and no exit champions, the fear of a missed
opportunity, irrespective of the cost, took center stage.

Reasonably sure that 18 out of 21 investors were on board, Motorola
hoped to start launching test satellites in 1996 and begin commercial ser-
vice by 1998. But critics argued that Iridium might be obsolete by the time
it actually starts working.

Eventually, Iridium was able to attract financial support from 19 stra-
tegic partners:

= AIG Affiliated Companies
= China Great Wall Industry Corporation (CGWIC)

19. John J. Keller, “Telecommunications: Phone Space Race has Fortune at Stake,” Wall Street
Journal (Eastern edition), New York, January 18, 1993, p. B1.
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» Iridium Africa Corporation (based in Cape Town)
= Iridium Canada, Inc.

» Iridium India Telecom Private Ltd. (ITIL)

» Iridium Italia S.p.A.

= Iridium Middle East Corporation

= Iridium SudAmerica Corporation

= Khrunichev State Research and Production Space Center
= Korea Mobile TELECOM

= Lockheed Martin

= Motorola

= Nippon Iridium Corporation

» Pacific Electric Wire & Cable Co. Ltd. (PEWC)

= Raytheon

= STET

= Sprint

= Thai Satellite Telecommunications Co., Ltd.

= Verbacom

Seventeen of the strategic partners also participated in gateway opera-
tions with the creation of operating companies.

The Iridium board of directors consisted of 28 telecommunications
executives. All but one board member was a member of the consortium as
well. This made it very difficult for the board to fulfill its oversight obliga-
tion effectively given the members’ vested/financial interest in the Iridium
Project.

In August 1993, Lockheed announced that it would receive $700 mil-
lion in revenue for satellite construction. Lockheed would build the sat-
ellite structure, solar panels, attitude and propulsion systems, along with
other parts and engineering support. Motorola and Raytheon Corp. would
build the satellite’s communications gear and antenna.

In April 1994, McDonnell Douglas Corp. received from Iridium a
$400 million contract to launch 40 satellites for Iridium. Other contracts
for launch services would be awarded to Russia’s Khrunichev Space Center
and China'’s Great Wall Industry Corporation, both members of the consor-
tium. The lower cost contracts with Russia and China were putting extraor-
dinary pressure on U.S. providers to lower their costs.

Also at the same time, one of Iridium’s competitors, the Globalstar
system, which was a 48-satellite mobile telephone system led by Loral
Corporation, announced that it intended to charge 65 cents per minute in
the areas it served. Iridium’s critics were arguing that Iridium would be too
pricey to attract a high volume of callers.?°

20. Jeff Cole, “McDonnell Douglas Said to Get Contract to Launch 40 Satellites for Iridium
Plan,” Wall Street Journal (Eastern edition), New York, April 12, 1994, p. A4.
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Debt Financing

In September 1994, Iridium said that it had completed its equity financing
by raising an additional $733.5 million. This brought the total capital com-
mitted to Iridium through equity financing to $1.57 billion. The comple-
tion of equity financing permitted Iridium to enter into debt financing to
build the global wireless satellite network.

In September 1995, Iridium announced that it would be issuing $300
million 10-year senior subordinated discounted notes rated Caa by Moody's
and CCC+ by Standard & Poor’s, via the investment banker Goldman
Sachs, Inc. The bonds were considered to be high-risk, high-yield “junk”
bonds after investors concluded that the rewards weren’t worth the risk.

The rating agencies cited the reasons for the low rating to be yet-
unproven sophisticated technology and the fact that a significant portion
of the system’s hardware would be located in space. But there were other
serious concerns:

= The ultimate cost of the Iridium Project would be more like $6 billion or
higher rather than $3.5 billion, and it was unlikely that Iridium would
recover that cost.

» Iridium would be hemorrhaging cash for several more years before ser-
vice would begin.

= The optimistic number of potential customers for satellite phones may
not choose the Iridium system.

» The number of competitors had increased since the Iridium concept was
first developed.

» IfIridium defaulted on its debt, the investors could lay claim to Iridium'’s
assets. But what would investors do with more than 66 satellites in space
waiting to disintegrate upon reentering the atmosphere?

Iridium was set up as “project financing” in which case, if a default
occurred, only the assets of Iridium could be attached. With project financ-
ing, the consortium’s investors would be held harmless for any debt
incurred from the stock and bond markets and could simply walk away
from Iridium. These risks associated with project financing were well under-
stood by those that invested in the equity and credit markets.

Goldman Sachs & Co., the lead underwriter for the securities offer-
ing, determined that for the bond issue to be completed successfully, there
would need to exist a completion guarantee from investors with deep pock-
ets, such as Motorola. Goldman Sachs cited a recent $400 million offering
by one of Iridium’s competitors, Globalstar, which had a guarantee from
the managing general partner, Loral Corp.?

21. Quentin Hardy, “Iridium Pulls $300 Million Bond Offer; Analysts Cite Concerns about
Projects,” Wall Street Journal (Eastern edition), New York, September 22, 1995, p. A5.
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Because of the concern by investors, Iridium withdrew its planned
$300 million debt offering. Also, Globalstar, even with its loan guarantee,
eventually withdrew its $400 million offering. Investors wanted both an
equity position in Iridium and a 20% return. Additionally Iridium would
need to go back to its original 17-member consortium and arrange for
internal financing.

In February 1996, Iridium had raised an additional $315 million from
the 17-member consortium and private investors. In August 1996, Iridium
had secured a $750 million credit line with 62 banks co-arranged by Chase
Securities Inc., a unit of Chase Manhattan Corp. and the investment bank-
ing division of Barclays Bank PLC. The credit line was oversubscribed by
more than double its original goal because the line of credit was backed
by a financial guarantee by Motorola and its AAA credit rating. Because of
the guarantee by Motorola, the lending rate was slightly more than the 5.5%
baseline international commercial lending rate and significantly lower than
the rate in the $300 million bond offering that was eventually recalled.

Despite this initial success, Iridium still faced financial hurdles. By the
end of 1996, Iridium planned on raising more than $2.65 billion from
investors. It was estimated that more than 300 banks around the globe
would be involved and that this would be the largest private debt place-
ment ever. Iridium believed that this debt placement campaign might not
be that difficult since the launch date for Iridium services was getting closer.

M-Star Project

In October 1996, Motorola announced that it was working on a new proj-
ect dubbed M-Star, which would be a $6.1 billion network of 72 low-orbit
satellites capable of worldwide voice, video and high-speed data links tar-
geted at the international community. The project was separate from the
Iridium venture and was expected to take four years to complete after FCC
approval. According to Bary Bertiger, now corporate vice president and
general manager of Motorola’s satellite communications group, “Unlike
Iridium, Motorola has no plans to detach M-Star as a separate entity. We
won't fund it ourselves, but we will have fewer partners than in Iridium."”?2

The M-Star Project raised some eyebrows in the investment commu-
nity. Iridium employed 2000 people but M-Star had only 80. The Iridium
Project generated almost 1100 patents for Motorola, and that intellectual
property would most likely be transferred to M-Star. Also, Motorola had
three contracts with Iridium for construction and operation of the global
communication system providing for approximately $6.5 billion in pay-
ments to Motorola over a 10-year period that began in 1993. Was M-Star

22. Quentin Hardy, “Motorola Is Plotting New Satellite Project—M-Star Would be Faster
Than the Iridium System, Pitched to Global Firms,” Wall Street Journal (Eastern edition), New
York, October 14, 1996, p. B4.
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being developed at the expense of Iridium? Could M-Star replace Iridium?
What would happen to the existing 17-member consortium at Iridium if
Motorola were to withdraw its support in lieu of its own internal competi-
tive system?

A New CEO

In 1996, Iridium began forming a very strong top management team with
the hiring of Dr. Edward Staiano as CEO and vice chairman. Prior to join-
ing Iridium in 1996, Staiano had worked for Motorola for 23 years, during
which time he developed a reputation for being hard-nosed and unfor-
giving. During his final 11 years with Motorola, Staiano led the compa-
ny’s General Systems Sector to record growth levels. In 1995, the division
accounted for approximately 40% of Motorola’s total sales of $27 billion.
In leaving Motorola’s payroll for Iridium’s, Staiano gave up a $1.3 million
per year contract with Motorola for a $500,000 base salary plus 750,000
Iridium stock options that vested over a 5-year period. Staiano commented:

I was spending 40 percent to 50 percent of my time (at Motorola) on
Iridium anyway . . . If I can make Iridium’s dream come true, I'll make a
significant amount of money.?

Project Management at Motorola (Iridium)

Motorola fully understood the necessity of good project management on
an effort of this magnitude. Just building, launching and positioning the
satellites would require cooperative efforts of some 6000 engineers located
in the United States, Ireland, Italy, Canada, China, India and Germany.
The following were part of Motorola’s project management practices on the
Iridium Project:

= Selection of partners: Motorola had to find highly qualified partners
that would be willing to be upfront with all problems and willing to
work with teams to find resolutions to these problems as soon as they
surfaced. Teamwork and open communications would be essential.

» Existing versus new technology: Motorola wanted to use as much exist-
ing technology as possible rather than completely “reinvent the wheel.”
This was critical when considering that the Iridium Project would require
upwards of 15 million lines of code. Motorola estimated that only about
2 million lines of code would need to be prepared from scratch. The rest
would come from existing time-tested legacy software from existing projects.

23. Quentin Hardy, “Staiano Is Leaving Motorola to Lead Firm's Iridium Global Satellite
Project,” Wall Street Journal (Eastern edition), New York, December 10, 1996, p. BS8.
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= Use of the capability maturity model (CMM): Each strategic partner
was selected and evaluated against their knowledge of the CMM devel-
oped by the Software Engineering Institute (SEI) at Carnegie-Mellon
University. In many cases, Motorola would offer a crash course in
CMM for some strategic partners. In 1995, Motorola had reached level
3 of the five levels in CMM and had planned to reach level 4 by 1996.

= The WBS: The WBS was decomposed into major systems, then subsys-
tems and then products.

» Scheduling systems: Primavera Project Planner was the prime tool used for
planning, tracking progress and quickly spotting scheduling bottlenecks.
The level 1 schedule on Primavera was a summary schedule for executive-
level briefings. Level 2 was a more detailed schedule. Level 3 schedules
were for line managers. Level 4 schedules were for the product teams.

» Tradeoffs: Scope change control processes were established for tradeoffs
on scope, cost, schedule and risks. Considerable flexibility in product
development was provided to the partners and contractors. There was a
decentralization of decision making and contractors were empowered to
make decisions. These meant that all other product teams that could be
affected by a contractor’s decision would be notified and provide feedback.

By 1996, 23 out of 47 major milestones were completed on or ahead of
schedule and under budget. This was in contradiction to the 1994 Standish
Group report that cited that less than 9% of large software projects come in
on time and within budget.

Satellite Launches

At 11:28 a.m. on a Friday morning the second week of January 1997, a Delta
2 rocket carrying a global positioning system (GPS) exploded upon launch
scattering debris above its Cape Canaveral launch pad. The launch, which
was originally scheduled for the third quarter of 1996, would certainly
have an impact on Iridium'’s schedule while an industry board composed
of representatives from McDonnell-Douglas and the Air Force determined
the cause of the explosion. Other launches had already been delayed for a
variety of technical reasons.

In May of 1997, after six failed tries, the first five Iridium satellites were
launched. Iridium still believed that the target date for launch of service,
September 1998, was still achievable but that all slack in the schedule had
been eliminated due to the earlier failures.

By this time, Motorola had amassed tremendous knowledge on how to
mass-produce satellites. As described by Bennahum:

The Iridium constellation was built on an assembly line, with all the attendant
reduction in risk and cost that comes from doing something over and over
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until it is no longer an art but a process. At the peak of this undertaking,
instead of taking 18 to 36 months to build one satellite, the production lines
disgorged a finished bird every four and a half days, sealed it in a container,
and placed it on the flatbed of an idling truck that drove it to California or
Arizona, where a waiting Boeing 747 carried it to a launchpad in the moun-
tains of Taiyuan, China, or on the steppes of Baikonur in Kazakhstan.?*

Initial Public Offering (IPO)

Iridium was burning cash at the rate of $100 million per month. Iridium
filed a preliminary document with the Security and Exchange Commission
(SEC) for an initial public offering of 10 million shares to be offered at
$19-$21 a share. Because of the launch delays, the IPO was delayed.

In June of 1997, after the first five satellites were placed in orbit,
Iridium filed for an IPO of 12 million shares priced at $20 per share. This
would cover about three months of operating expenses including satel-
lite purchases and launch costs. The majority of the money would go to
Motorola.

Signing Up Customers

The reality of the Iridium concept was now at hand. All that was left to do
was to sign up 500,000-600,000 customers, as predicted, to use the ser-
vice. Iridium set aside $180 million for a marketing campaign including
advertising, public relations and a worldwide, direct mail effort. Part of the
advertising campaign included direct mail translated into 13 languages, ads
on television and on airlines, airport booths and Internet web pages.

How to market Iridium was a challenge. People would certainly hate
the phone. According to John Windolph, executive director of marketing
communications at Iridium, “It’s huge! It will scare people. It is like a brick-
size device with an antenna like a stout bread stick. If we had a campaign
that featured our product, we'd lose.” The decision was to focus on the fears
of being out of touch. Thus the marketing campaign began. But Iridium still
did not have a clear picture of who would subscribe to the system. An execu-
tive earning $700,000 would probably purchase the bulky phone, have his
or her assistant carry the phone in their briefcase, be reimbursed by their
company for the use of the phone and pay $3-$7 per minute for calls, also
a business expense. But are there 600,000 executives worldwide that need
the service?

There were several other critical questions that needed to be addressed.
How do we hide or downplay the $3400 purchase price of the handset
and the usage cost of $7 per minute? How do we avoid discussions about

24. Bennahum, 1998, p. 194.
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competitors that are offering similar services at a lower cost? With operat-
ing licenses in about 180 countries, do we advertise in all of them? Do we
take out ads in Oil and Gas Daily? Do we advertise in girlie magazines? Do
we use full-page or double-page spreads?

Iridium had to rely heavily upon its “gateway” partners for market-
ing and sales support. Iridium itself would not be able to reach the entire
potential audience. Would the gateway partners provide the required mar-
keting and sales support? Do the gateway partners know how to sell the
Iridium system and the associated products?

The answer to these questions appeared quickly.

Over a matter of weeks, more than one million sales inquiries poured into
Iridium’s sales offices. They were forwarded to Iridium’s partners—and
many of them promptly disappeared, say several Iridium insiders. With no
marketing channels and precious few sales people in place, most global
partners were unable to follow up on the inquiries. A mountain of hot
sales tips soon went cold.?

Iridium’s Rapid Ascent

On November 1, 1998, the Iridium system was officially launched. It was
truly a remarkable feat that the 11-year project was finally launched, just a
little more than a month late.

After 11 years of hard work, we are proud to announce that we are
open for business. Iridium will open up the world of business, commerce,
disaster relief and humanitarian assistance with our first-of-its-kind
global communications service. . . . The potential use of Iridium products
is boundless. Business people who travel the globe and want to stay in
touch with home and office, industries that operate in remote areas—all
will find Iridium to be the answer to their communications needs.2®

On November 2, 1998, Iridium began providing service. With the
Iridium system finally up and running, most financial analysts issued
“buy” recommendations for Iridium stock with expected yearly revenues of
$6-$7 billion within five years. On January 25, 1999, Iridium held a news
conference call to discuss its earnings for the fourth-quarter of 1998.

In the fourth quarter of 1998, Iridium made history as we became the first
truly global mobile telephone company. Today, a single wireless network,
the Iridium Network, covers the planet. And we have moved into 1999

25. Leslie Cauley, “Losses in Space—Iridium’s Downfall: The Marketing Took a Back Seat to
Science—Motorola and Partners Spent Billions on Satellite Links for a Phone Few Wanted,”
Wall Street Journal (Eastern edition), New York, August 18, 1999, p. Al.

26. Excerpts from the Iridium press release, November 1, 1998.
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with an aggressive strategy to put a large number of customers on our
system, and quickly transform Iridium from a technological event to a rev-
enue generator. We think the prospects for doing this are excellent. Our
system is performing at a level beyond expectations.

Financing is now in place through projected cash flow positives.
Customer interest remains very high and a number of potentially large
customers have now evaluated our service and have given it very high rat-
ings. With all of this going for us, we are in position to sell the service and
that is precisely where we are focusing the bulk of our efforts.?’

—Ed Staiano, CEO, Iridium

Last week Iridium raised approximately $250 million through a very
successful 7.5 million-share public offering. This offering had three

major benefits. It provided $250 million of cash to our balance sheet