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This year, 2003, America celebrates the beginning of one of our
country’s greatest projects, the exploration of the American West
by the Corps of Discovery — better known as the Lewis and Clark
Expedition.  This great journey shares many characteristics with 21st
century IT projects:  It had a clearly defined beginning and end, re-
quired a team of dedicated professionals, confronted previously
unimaginable obstacles and finished a year behind schedule!  It’s
true.  The original schedule called for the explorers to begin travel-
ing up the Missouri River in the spring of 1804, reach the Pacific
Ocean and return to St. Louis before winter 1805.   Instead, they com-
pleted their journey September 23, 1806, and were instantly hailed
as national heroes.1

When your project finishes 10 months late, chances are there aren’t
any parades.  Worse yet, there is often a sense of frustration and
failure.  Yet many IT projects face the same dynamic confronted by
the Corps of Discovery:  They are given a fixed deadline while the
actual scope of the project is barely understood.

This is the fourth article in a series profiling project management
techniques that apply to the IT environment.  If you’ve read the pre-
vious articles, you may already be building detailed action plans,
managing risks and developing a more cohesive project team.
Those techniques focused on the day-to-day responsibilities of
managing a project.  This article will take a new perspective, exam-
ining an overall strategy for managing the risks of exploring new
territory, a strategy called phase gate development.

Lewis and Clark have been described as having “undaunted cour-
age” because of the physical dangers they braved and their willing-
ness to journey into the unknown.  They had little choice but to
forge ahead with the best information and technology available.
Many IT projects must begin the same way:  Accepting a challenge
with the best information at hand and the need to move forward.

I must be clear that not all IT projects can be characterized this way.
IT projects come in many forms, ranging from mostly hardware ori-
ented to mostly software oriented.  Within that range some projects
begin clearly scoped (extend network to the third floor of the office
building because we are adding staff ) while others are barely scoped
(improve battlefield communication).  Which kind is the source of

runaway schedules and budgets?  No surprise — it is those that are
barely scoped.  The answer to improving control over these projects
is a phased commitment strategy, more commonly known as phase
gate development.

A phase gate development strategy is based on common sense:
Don’t make a commitment when you don’t have enough informa-
tion to support it.  Instead, make a series of decisions to move for-
ward and at each decision point make it legitimate to re-scope or
cancel the project.

The Root of the Problem
We can understand the problem better by looking at data devel-
oped by Barry Boehm.2  Figure 1 is a table that shows the range of
accuracy for estimates at each phase of a software development
life cycle.  Note that the first estimate can be off by as much as 400
percent!  Furthermore, the data are for well-run projects.  The prob-
lem is that this first estimate was prepared when the project was
barely scoped.  These projects started with a general idea of what
was to be accomplished and eventually that functionality was de-
livered — but along the way the understanding of how it would be
accomplished evolved.

That is the nature of IT projects:  We begin with a problem to solve
and eventually use technology to solve it, but the discovery and
creativity required along the way mean estimating will be difficult.
Other fields have similar problems.  For instance, in the pharmaceu-
tical industry it is commonly accepted that out of 1,000 compounds
identified (the chemical foundation for a potential product), only
one gets to market as a drug.

This table shows the range of variation from the actual cost and
schedule performance for estimates made at different points in the
development process.  Estimates at each stage of development were
recorded and compared to actual performance.  For example,
Boehm found a project’s actual effort and size to range from 4 times
the estimate prepared at Initial Concept (pessimistic) to .25 times
the Initial Concept estimate (optimistic).

Phase Optimistic Pessimistic Optimistic Pessimistic

Effort and Size Schedule

Initial
Concept

Approved
Concept

Required
Specifications

Product
Specification

Detailed
Specifications

0.25 4.0 0.60 1.60

0.50 2.0 0.80 1.25

1.15

1.10

1.05

0.85

0.90

0.95

1.5

1.25

1.10

0.67

0.80

0.90

Figure 1.

Establish Multiple Decision Points
A phase gate development model accepts the reality documented
by Boehm and confronts the real risk of over-budget or behind
schedule projects:  They are potentially business failures.  Every project
is designed to have a return on investment or ROI.  Given the uncer-
tainty demonstrated by Boehm, it makes sense that once a project
is initiated we revisit the business case periodically to validate the
ROI.  Figure 2 illustrates how a series of business case reviews re-
lates to standard activities in a development life cycle.  (I fully ac-
knowledge that this life cycle does not represent the complexity that
can be found in a systems development methodology.   The four phases
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shown here purposely simplify the example.)  A curve is included in the
figure to indicate the amount of discovery remaining in the project.
It should make sense that early in the project there will be much more
discovery remaining than at the latter phases.

How many decision points are required depends on the clarity of
the project scope.  In the earlier example of extending a local area
network to another part of an office building, it seems realistic that
two gates would be sufficient:  The initial go-ahead and a review based
on a detailed design and estimate.  For the other example — im-
proving battlefield communication — many gates will be required
as the team clarifies both the goal (how will we know communica-
tion is improved?) and proposes various methods of delivering the
capability.

Understanding the Gate
The final, fundamental requirement of using a phase gate strategy is
to understand what must occur at each gate and who is responsible
for it.  A mature gated development model uses consistent gates for
similar projects.  Each gate consists of three components:3

♦Required deliverables — what the project team will be asked to
present at that decision point.  These deliverables will change as the
project progresses through development.

♦Gate criteria — a known set of questions for judging whether the
project should proceed.

♦Specific outputs — what is the purpose of the gate?  If it is to ap-
prove the next phase of the project, then an outcome should be a
formal approval and action plan or budget for the next phase.

Passing a gate is a decision made by the project’s owner — the orga-
nization that is funding the project and will benefit from its result.
The owner weighs the proposed scope and benefits against the esti-
mated project cost, delivery schedule and risks.  At each successive
gate in the development process there should be more evidence to
support each of these elements.  On complex IT projects there is sel-
dom a single person who represents all of the owner’s interests, so a
steering committee performs this function.

The project team and project manager are responsible for supplying
the estimates that make up the business case and for providing the
evidence of their progress.  That evidence takes the form of system
development outputs such as documented requirements, system ar-
chitecture, detailed designs, test results, etc.

At each gate, there are several legitimate outcomes including carry-
ing on with the original project goals; adjusting the triple constraint
of cost, schedule and scope;
or project cancellation.  If the
project carries on as origi-
nally envisioned that means
nearly all previous assump-
tions are being confirmed as
the work progresses.

Managing Risk
Projects that are barely
scoped often turn out to be
two to four times as expen-
sive as originally estimated
because as they progress
their scope gradually in-
creases or we find them to be
more difficult than initially
envisioned.  The gate deci-

sions are opportunities to look at the facts gathered so far and de-
termine if the project should be scoped up or down, and to assess
the reality of the current budget and schedule.  Note that in Figure 2
each gate is described as a business case review, emphasizing that
the real decision at each gate is whether the evidence at hand sup-
ports the assumptions that make this project a good investment.

Here’s an example of how a phase gate strategy keeps projects on
time and on schedule:  If a project’s initial estimate is $50,000, but its
revised estimate at completion of design is $150,000, the project team
and the project owner have choices — if they choose to carry on
and the project completes for $150,000 then it should be consid-
ered on budget!  In other words, the baseline for measuring perfor-
mance should not be the initial estimate based more on assump-
tions than facts.  Rather, consider the baseline to be reset at each
phase gate.  To do it any other way would be like the family that de-
cided to spend $50,000 on remodeling their house, heard from both
the architect and builder that their ideas were easily going to cost
$150,000, yet forged on and complained upon completion that the
project was three times their original budget.  Performance baselines
should not be confused with wishes!

The other legitimate option at a gate is project cancellation.  Though
most project teams are disappointed when their project is canceled
at a phase gate, it is not necessarily a sign of failure.  In fact, canceling
projects can be a sign of success.

Even in an ideal IT organization — where everyone is smart and
knows how to do their job well — we’ll still have projects canceled.
That’s because we must and should take business risks.  We can ini-
tiate projects with thorough planning, using all our best estimating
techniques, yet we lack a crystal ball to clearly forecast the future.
Recall the earlier example of the pharmaceutical companies that find
only 1 of 1,000 compounds turn into a marketable drug; if they had
no canceled projects they would either have 999 unmarketable drugs
or no drugs at all.  Canceled projects are a sign that an organization
is willing to try something new, yet is carefully managing its invest-
ments.

Another valid reason to cancel a project in our ideal IT organization
is that as we make progress on several projects, a new, more valu-
able, more urgent project can arise.  If all current projects are evalu-
ated at regular gated intervals it will be apparent, which is the best
candidate to cancel so resources can be redirected toward an invest-
ment with a better return.  In reality, we make mistakes due to igno-
rance and incompetence so it is even more important that we scru-
tinize every project repeatedly.  That is why I originally referred to
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Figure 2.  Phase gates in the development cycle
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phase gates as a phased commitment strategy — each gate repre-
sents a commitment to pursue the next phase of the project.

The Essential Element
A phase gate strategy is unlike risk management and detailed plan-
ning, which can be performed by the project manager and team
with or without the cooperation of other stakeholders.  In contrast,
the phase gate strategy only works if it is embraced consistently by
those who initiate projects and oversee the project portfolio (the
collection of all planned and active projects).

Phase gates must be used at consistent points along the develop-
ment life cycle so that each project encounters the same gates.
Through this common experience all project stakeholders develop
a common understanding of the strategy.  If only a few projects use
gates or each project sets its own gates, the process will never ma-
ture and the benefits will never be realized.

The project management office may be given responsibility for es-
tablishing and managing phase gates, but the PMO only provides
the structure.  Those who fund and prioritize projects determine
actual use of the process.  Fortunately, these are also the people
who gain the most from the process, because it allows them to ini-
tiate projects that are barely scoped yet retain control of the cost-
schedule-scope equilibrium, even as this balance evolves.

Common Criticisms and Obstacles
There are two common objections raised to a phased commitment
strategy for IT projects:  The first objection is that project teams lose
accountability.  The second obstacle, strangely enough, is a mistaken
belief that an IT organization is already using the strategy.  How can
we use the example of Lewis and Clark, whose raw determination
and perseverance delivered one of our country’s greatest accom-
plishments and at the same time claim canceling a project is legiti-
mate and even a sign of success?  Heroes aside, how do we keep a
project team accountable for cost and schedule goals if we let them
reset the baseline every time they fall too far behind?  Excellent
questions!

On June 13, 1805, Meriwether Lewis arrived at the foot of the Great
Falls of the Missouri River.  The expedition was on schedule to reach
the Pacific Ocean by the end of summer and make the return trip
down the Missouri River before winter.  Twenty-nine days later the
Corps had traveled only 20 miles; portaging the falls had taken
longer than expected.  Within days, the expedition leaders faced
another unexpected obstacle:  the Rocky Mountains.  The huge
mountain range they confronted was vastly different than the high
plateau they expected. 4

At this point it became clear that their original plan to reach the
journey’s end by that winter was no longer realistic.  Given the real-
ity of their situation, they changed their plans and determined they
would winter on the Pacific Coast and return home in summer 1806.
Some of their original assumptions proved to be wrong, so they
made a new plan based on the best available information — a rel-
evant lesson for any project manager.

Still the objection remains:  How will we keep our project team ac-
countable to goals if we allow them to reset baselines?  We should
also ask whether a team will accept accountability to a goal once it
is clearly impossible.  The art of setting realistic yet challenging goals
combines the ability to estimate with the savvy to distinguish be-
tween poor performance and unexpected obstacles.  At each gate
a team should be asked to justify cost and schedule projections.  If
these have changed from one gate to the next, they should also be
able to produce evidence that the scope or difficulty changed.

The second obstacle to implementing a phase gate approach is mis-
taking the phases of a development life cycle for phase gates.  If
you’ve been thinking, “Yes, we have a phased development meth-
odology, so we are already doing this,” you may be guilty of this
mistake.  Many organizations have multiple phases in their devel-
opment methodology; yet don’t apply the phase gate discipline.  The
distinction is in execution.  If your projects have end-of-phase re-
views then see if the following actions really take place:  1) The busi-
ness case for the project is actually updated with changes noted so
the evolution of the business case is apparent; 2) The baseline cost
and schedule estimates for measuring project performance are for-
mally changed; 3) The scope of some projects is increased, reduced
or redirected based on the work performed in the previous phase;
4) Some projects are canceled as the original assumptions about
cost, schedule and scope are proved false; 5) Some projects get
higher priority because the underlying business case is stronger than
originally anticipated.

If you have phase “reviews” without these results, you don’t really
have gates you have milestones — and you aren’t managing the
big picture — only the details.

Summary
The nature of projects is that we must often begin them with a hazy
understanding of the actual work required to meet our goals.  As a
result, projects are initiated with an uncertain relationship between
cost, schedule and scope — we have no choice.  If final project per-
formance is compared against the initial cost and schedule goals,
we should expect to find wide (and wild) variances.  A phase gate
development strategy recognizes the inherent need to start projects
without full information and responds by repeatedly forcing the
project team to justify its scope and value at predetermined points
in the development process.

Phase gate development does not mean an open checkbook to the
project team.  It is not a license to “work as long as it takes.”  Instead,
it is a method to manage the business risk of the project, the risk
that if the benefits, cost or delivery date changes, the project may
no longer be worthwhile.  The primary benefits of a phase gate strat-
egy are to the owner, the person who is funding the project and
gaining its benefits.  It gives the owner greater control over the ulti-
mate duration, cost and deliverables.

Though few IT project teams risk their lives as the members of the
Corps of Discovery did, there are useful comparisons to managing
projects that begin with uncertain scope.  It is unrealistic and ulti-
mately destructive to stick fast to original project goals of cost,
schedule and scope when the facts are proving those goals to be a
fantasy.
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