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P R E F A C E

One common theme pervades organizations around the
world today: the need for speed. Alvin Toffler wrote presci-
ently about the pervasiveness of change and pointed out that
it was accelerating. And Tom Peters has said that “speed is
life” and that organizations must “get fast or go broke.”

This is especially true when it comes to developing new
products. A general axiom is that the first company to intro-
duce a new product to the market gains 70 to 80 percent of
market share, and it is very difficult for subsequent entries to
unseat the first-to-market. This fact alone makes Peters’ com-
ment highly relevant.

There are two ways to accelerate work. One is to change
the process by which work is done—adopting a faster one, of
course. A simple example is switching from a paintbrush to a
roller. The second way is eliminate factors that cause work to
slow. The most common cause of slowness is errors that are
made, that then must be reworked. Improving quality of
work increases speed.

The processes for developing products are largely tech-
nical, and they must be improved. We understand this. What
we don’t seem to understand is that the management of the
development project can contribute as much or more to

ix
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speed. Poor planning has been found to be one of the major
causes of rework in projects. As fantastic as it may sound,
there are cases of products being developed and turned over
to manufacturing without any attention devoted to, say, de-
signing a shipping container ahead of time; the time later re-
quired to design and acquire an appropriate container
became a major holdup in shipping the final product. Proper
project planning would have prevented such an event. This
book addresses the project management aspects of develop-
ing products, not the engineering or technical aspects, al-
though we do discuss the organization structures that
contribute to speed and recommend those that have been
found to help.

Louis Wong and I met in Singapore in August 2002. I
was there to teach a project management seminar for the
Singapore chapter of the Project Management Institute. He
suggested this book, and I heartily agreed that there is a
great need for it. We later discovered that we are both advo-
cates of the Crosby method of quality improvement, and
you will find discussions of some of Crosby’s methods in
these pages. Phil Crosby, who coined the term zero defects,
was vice president of quality when I worked at ITT Tele-
communications, and when I took a position as quality man-
ager, following 12 years in product development, I was
indoctrinated in his philosophy.

Louis was a quality manager at Philips. They embraced
Crosby’s methods, so he also became a disciple of the Crosby
philosophy. We both strongly believe that improving quality
of product development will contribute significantly to
speeding up the process. As Crosby demonstrated, preven-
tion of errors will ultimately reduce the cost of appraisal and
failure costs in organizations, and project management can
properly be thought of as a way of preventing errors.

We do assume that readers understand the essentials of
project management, such as schedules and work breakdown
structures. If this is not the case, you will find that two of my

x PREFACE



books offer a good treatment of the subject. These are Project
Planning, Scheduling, and Control (Lewis, 2000) and Fundamen-
tals of Project Management (Lewis, 2001).

We do like to hear from our readers. You can contact me
at jlewis@lewisinstitute.com and Louis at louis_wong
@ctl.creative.com.

Good luck with your projects!

James P. Lewis
Vinton, Virginia

Louis Wong
Singapore
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The Product
Development Race

If the ‘80s were all about quality, and the
‘90s were about re-engineering, the 2000s
will be about velocity.

— Bill Gates, Microsoft

The speed of bringing new products to market is no doubt
one of the single most important factors that will determine
the success or failure of a company. At one time, Hewlett
Packard (HP) took 54 months to develop a new computer
printer. This was reduced to 22 months to develop its first
inkjet printer, and then 10 months for its first color DeskJet
printer. Intel has reduced the time to introduce a new per-
sonal computer motherboard from 12 months to only 6
months (Smith & Reinertsen, 1995, p. 3). No matter how good
your products are, if you introduce them to the market later

1 C H A P T E R
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than your competitors, you won’t be able to demand a pre-
mium price, and in many cases it is one of the most common
factors that cause the downfall of a product. Therefore, being
first to market and frequently introducing new models will
obviously lead to the domination of a particular product fam-
ily in this digital world. Studies show that the first product in
the market will gain about 60 to 70 percent market share. Due
to today’s rate of change, if you take too long to finish a new
product, it may just become obsolete. Speed is one of the few
competitive advantages you have.

A study by HP showed that when they were a month
late to introduce a new computer to the market, they would
lose about one-third of the total product sales—which would

eliminate any
profit for that
product. They also
found that they
could actually

spend up to 25 percent more than originally budgeted to de-
velop the product, and it would only affect profits by a few
percentage points, so long as they met the target market introduc-

2 CHAPTER 1
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tion date! In other words, speed is more important than devel-
opment cost in this market. Another example is the
introduction of new handheld computers. In early 2000, HP
introduced Jornada, which came with a black-and-white
screen, compared to Compaq’s iPaq, which had a brighter,
color screen, a faster processor, and better performance (this
was before HP bought Compaq). But at the end of year, HP
had sold 350,000 units more than Compaq, which had sold
only 90,000 units in the same year. The main reason: Jornada
was introduced six months ahead of iPaq.

Let’s look at a typical cash flow in a product life cycle,
shown in Figure 1.1. A product development project usually
starts at the concept and planning stage. At that time, most
of the spending is applied to the feasibility study of a prod-
uct, the study, and some mock-ups. These are only small in-
vestments. Once the project is approved, it enters the
implementation stage, where the bulk of your investment is
spent. These expenditures include (but are not limited to)
equipment and production setup costs, prototype sample
build (which normally are more expensive than the
high-volume production build), the ordering of materials,
the testing and evaluation cost of the new products, and the
qualification cost (both internal and by customer). The prod-
uct will start to generate income only when it enters the
mass production stage, when you start to sell the product in
quantity. Note that the money spent before the product is
produced in quantity is your total investment. This is repre-
sented by area A in the diagram. When you have sold
enough product to recover that investment (area B in the di-
agram), you have reached the break-even point. All revenue
received to the right side of this point contributes directly to
profit. The final point on the diagram is the extinction of the
product, its end-of-life. At this point, you stop production,
scrap any unused raw materials on hand, and set aside re-
placement parts to service units already sold. The longer the
mass production stage, the bigger the sales quantity, and
the bigger the profit.

The Product Development Race 3



When we look at the cumulative cash flow (Figure 1.2),
the maximum risk is prior to production, when you have in-
vested in the production equipment and started to bring in
raw materials for production. When the production quantity
increases, the new product development project is now ready
to enter its closeout stage. However, the product has not yet
achieved breakeven. The breakeven point for the product is in
the middle of the mass production stage, after the product
has generated enough income to cover the total development
cost. At this point there is not much the project team can do
except to change the cash flow conditions.

However, the cash flow conditions can be greatly im-
proved if the project is completed earlier. This is shown in
Figure 1.3. When the development cycle is shorter, the new
product is introduced to market earlier, the product price can
be higher, and the production quantity will be greater: that
means more market share and more profit. Furthermore, the
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breakeven point will be earlier. Under these conditions, due
to the shorter development cycle, the project team will have a
better project focus, which will result in a higher “hit rate”
(the project is more likely to achieve all its targets).

Thus, a shorter development cycle will lead to a num-
ber of financial benefits, such as lower risk, better cash
flow control, an earlier breakeven point, and higher ROI
(Figure 1.4).

The benefits of reducing the development time are obvi-
ous. In their book, Developing Products in Half the Time, Smith
and Reinertsen (1995) suggest that early new product intro-
duction not only enhances the pricing position for the prod-
uct and increases market share, but also creates additional
cost advantages as a result of the early manufacturing learn-
ing curve. Because of this learning curve, production can be-
gin efforts for continuous improvement before the
competition, which also leads to higher profits (Figure 1.5).
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Product price inevitably must be reduced because of
competition, so the earlier you introduce a product compared

to your competi-
tors, the easier it is
to lower your pro-
duction cost and
maintain your
profit margin. This
is a big advantage.
On the other hand,

if you enter the market late, you have to lower your price to
gain market share, but when your competitors lower their
price in response, you will have little room to maneuver.

THE NEED FOR EFFECTIVE PROJECT MANAGEMENT

Many companies have found that adopting sound project
management methods allows them to introduce products

6 CHAPTER 1

C
A

S
H

 F
LO

W

+

-

C&P
IPIP’ MPP’ MPP

EOL

Shorter throughput time and
earlier market introduction =

Higher hit rate
Better project focus
Higher market share
Higher market price

!

!

!

!

Shorter
throughput

Longer production time

F I G U R E 1.3

Cash Flow for Reduced Development Time

One way to reduce the
development cycle is through
effective project management.



The Product Development Race 7

F I G U R E 1.4

Financial Benefits of a Reduced Development Cycle

F I G U R E 1.5

Advantage of Early Product Introduction



faster than their competitors. Formal project management be-
comes a standard way of working, where innovation and
new product development are the primary activities.

However, few companies consistently produce good re-
sults. Many of them have won the race for one or two prod-
ucts but were soon left behind in other areas. To be successful
in the new digital race, where product life cycles have become
shorter and product families are quickly replaced by new tech-
nologies, companies need to organize themselves differently
than in the ‘80s and ‘‘90s. To consistently be first-to-market
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(FTM), a company must establish an environment for total pro-
ject management, which includes developing business processes
that will foster the success of project management.

Successful projects depend on more than just improving
project execution. Both internal and external factors influence
a project, and many are beyond the control of the project
team. Studies have found that the most common causes of
project failure are:

1. Frequent change of specifications/ project scope.
2. Unclear project goals.
3. Unclear roles and responsibilities.
4. Inadequate estimation of required human resources

and efforts.
5. Inadequate project monitoring and control.
6. Inadequate project management skills.
7. Inadequate risk management.
8. Poor project planning.
9. Staff turnover that affects the project.

ROLE OF SENIOR MANAGEMENT

These factors must be addressed if formal project manage-
ment is to succeed. The role of senior management is to cre-
ate the best possible conditions for projects to succeed. To
win in this light-
ning fast digital
race, you must set
your direction;
start with formulat-
ing your vision for
the company. The
vision should establish the strategic direction of the company
for years to come. It will allow you to decide which market
you wish to conquer and to develop your long-term product
strategy to dominate this market. Your team will turn your

The Product Development Race 9
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clearly defined strategy into an actionable product roadmap,
and new product projects will then be realized through the
new product introduction process, and its supporting processes,
the platform and building blocks development processes. In addi-
tion to these internal business processes, it is also important
that you develop strong cooperation with your key compo-
nent suppliers in developing new key components or new
technology (this is called the early supplier involvement pro-
cess). The strong link between product, production processes,
and equipment architecture will enable you to ramp up your
new products in a fast and reliable manner. Again, the tactic
is not just improving project execution, as many books have
suggested, but also to create best processes and an environ-
ment in which project teams can excel.

So what are the optimal conditions for the project team?
This is a difficult question. It depends on the maturity of the
organization itself. However, it covers the following general
areas:

1. Management’s attitude towards projects.

2. A clearly defined product strategy and roadmap.

3. Critical component planning and development (ex-
ternal and internal).

4. Right-on-time projects, commitment-based project
planning.

5. Systematic project management organization struc-
ture.

6. Resources planning and competence building.

1. Management’s Attitude toward Projects

One day after the company’s strategic product planning
meeting, the project management office (PMO) manager
asked the general manager, “Since we have set priorities for
the top six projects in the company, and have allocated re-
sources accordingly, I suggest we cancel the six nonpriority
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projects still on the priority project list. These projects are not
critical to our product roadmap, nor have they received any
firm project commitment from the project managers. Hence
we should cancel them so that the project teams have a clear
direction.” The general manager replied, “Oh no, let’s just
leave them on the priority list. The engineers can just do
these projects in their spare time. Maybe we just do not push
them to complete projects per the project plan.”

This is not a fabricated story. It happened. Senior man-
agers are sometimes unaware of the implications of their de-
cisions. If there is no clear direction on priority and
importance of a project, the agreement to allocate resources
by the next-level managers and the commitment by the pro-
ject team members will never be secured. The end result may
be devastating. You could guess that, after this conversation
with the general manager, the projects did continue but none
of the “priority projects” were completed on time, nor did
any of the nonpriority projects ever get moving, as the gen-
eral manager had wished.

Senior management’s role in setting the right conditions
for projects cannot be overstated. There are a few important
tasks that senior managers cannot delegate to the next-level
managers, and prioritizing projects so that they support the
strategic direction for the company is one of them.

Following are the project responsibilities of senior man-
agement:

� Project priority: Define clearly the priorities of active
projects and the top three to five must-do projects.
This creates a sense of urgency and importance for
the respective project teams and the whole company.
However, don’t overdo it. No organization can focus
on more than five projects at the same time. Review
and update your priority list at least every six to
nine months.

� Adequate resource allocation: Allocate the resources
and budget for each project. You do not expect free
lunch in your business dealings, right? So you will
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have to invest your resources into the project before
you can gain a profit in return.

� Management milestone review and approval: If you
do not care, no one will. You must lead by demonstrat-
ing attention to the progress and success of the projects.

� Approval of the alternatives: When a project is in trou-
ble, the team will come up with suggestions and an al-
ternative plan. To show your support and endorsement
of their actions, you must seriously review the alterna-
tive plan—and approve it if you agree with it.

� Closeout of the project: Time to assess and learn from
the project—and ideally to celebrate success. This is a
way of encouraging the heart (Kouzes & Posner, 2002)
that motivates the team for future success.

Another important role for senior management is to
state clearly what they want in the product roadmap. It is not
uncommon in the middle of project execution for manage-
ment to say, “We need these new features and functions to be
included in this product. If we do not include them, we will
not be able to sell it.” While this may be true, management
typically underestimates the degree of delay that such
changes cause. Not only does the project team have to work
on the new features and functions, but they also have to re-
work what they’ve already done. This will cause a longer de-
lay than just adding in the new features and functions. More
importantly, management has missed two important im-
provement opportunities:

1. To examine why these features and functions were
not included in the product roadmap in the first
place, and how to prevent this from happening again.

2. To discover the root cause of the project delay. Since
there were many new requirements and features
added along the way, there is no way the project
team can know if the delay was due to the project
team or to the additional new requirements.
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There is often a disconnect between engineers and se-
nior managers, which is illustrated by a story widely circu-
lated over the Internet.

A man in a hot-air balloon realized he was lost. He re-
duced altitude and spotted a woman below. He de-
scended a little and shouted, “Excuse me, can you help
me? I promised a friend I would meet him an hour ago.
I am late but I don’t know where I am.”

The woman below replied, “You‘re in a hot-air bal-
loon hovering approximately 20 feet above the ground.
You’re between 40 and 41 degrees north latitude and be-
tween 59 and 60 degrees west longitude.”

“You must be an engineer,” said the balloonist.
“I am,” replied the woman, “How did you know?”
“Well,” answered the balloonist, “Everything you

told me is technically correct, but I have no idea how to
make use of your information, and the fact is I’m still
lost. Frankly, you’ve not been much help at all. If any-
thing, you’ve delayed my trip.”

The woman below responded, “You must be in man-
agement.”

“I am,” replied the balloonist, “but how did you
know?”

“Well,” said the woman, “You don’t know where
you are or where you’re going. You have risen to
where you are due to a large quantity of hot air. You
made a promise which you’ve no idea how to keep,
and you expect people beneath you to solve your prob-
lems. The fact is you are in exactly the same position
you were in before we met, but now, somehow, it’s all
my fault.”

2. A Clearly Defined Product Strategy and Roadmap

Another key role for management is to set a clear product
roadmap with specific key features and functions. This is
very important, as the roadmap provides a clear direction for
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the project as well as the technological advancement required
for future projects.

When a company lacks a clear strategy on the type of
products it wants to produce, or its schedule to introduce
new products, it becomes a follower of other companies or
market leaders. This leads to poor product roadmaps and
smothers the impetus for key technology breakthroughs. So
the company lags in developing new technologies, or relies
on cooperation with key suppliers to develop more cost-ef-
fective solutions. This leads to delayed product introduction
and further losses to the competition. At the same time, the
company is pressured to speed up project development.
However, due to the delays, the project teams are forced to
work on unrealistic project schedules. More short-cuts and
trade-offs lead to more rework. This delays projects even fur-
ther. As a result, projects are always late, and late-to-market
becomes a norm. This leads to poor product strategy—and
more poor product roadmaps. The whole vicious cycle starts
again, a vicious cycle that only strong management determi-
nation and action can break.

3. Critical Component Planning and Development
(External and Internal)

With a clear product roadmap, many of the key features and
functions based on new technologies or new key compo-
nents are now defined. This gives the team more time to
prepare for the development of these components. While
most companies prefer to develop new technologies and key
components  themselves,  this  may  not  be  the  optimal  ap-
proach. To win the digital race, where technology change is
swift and product life cycle is getting shorter, it is better to
let the experts develop the new technologies while you le-
verage them to develop your products. However, this is eas-
ier said than done, especially if you have to cooperate with
your key component supplier to define a future technology
that is important to you but does not yet represent a clear
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market for your suppliers. Identify key suppliers who are
willing to be your long-term partners to create a win-win
situation. Developing a product internally is challenging,
and developing a product with a supplier could be even
more challenging because of different organization struc-
tures, culture, and approaches. To overcome these difficul-
ties, a focused team will develop a technology roadmap
with the commitment of its suppliers.

4. Right-on-time Projects

Big projects violate organizational physics (, 2002) Think
about this: if you have 200 strong developers, do you want to
commit to a two-year-long project that takes up more than 30
percent of your resources and have no deliverables until two
years down the
road? No project
team can predict
accurately much
beyond 6 months.
A project team in
general is capable
of listing all the
tasks required for
the next 3 to 6 months to accomplish the deliverables as com-
mitted. Anything more than 6 months will just be an edu-
cated guess. Anything beyond 12 months will be just a wild
guess. Short projects (3 to 6 months) with value-added deliv-
erables and clear quality requirements (for each deliverable)
will help to ensure that the projects are accomplished right
on time, every time.

This seems to be common sense. But, as Mark Twain
once said, the problem with common sense is that it isn’t
common. Most people prefer big projects so that they will
have a big forecasted profit. Big projects also make people
feel important. The reality is that these big projects are sel-
dom on time and the budget is almost always overrun. The
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biggest problem is that the completion of the project is only a
best guess to which no one is ever seriously committed. No

one can really tell
you what must be
done a year or two
down the road. Es-
pecially when tech-
nology is changing
daily, a long and/
or big project lacks

flexibility and can hardly be modified along the way. That is
why some big, successful companies like CISCO have no pro-
jects longer than 90 days as a matter of policy.

This, however, does not mean that you do not have a
clear product strategy for more than six months. What it re-
ally means is that you need to scope, manage, and prioritize
your projects differently. You need to break big, long projects
into smaller projects that have clear value-added deliver-
ables. There are many advantages of this practice:

� Smaller projects take up fewer resources and are fo-
cused on the value-added deliverables.

� Due to the short lifespan, there is little or no chance
for changing the specifications/requirements, which
were determined and committed to up-front.

� The team is clear about the requirements and tasks
necessary to complete the project and is therefore
more committed to making the project successful.

� Overall product strategy can be made more flexible
to combine the many value-added deliverables from
the smaller projects into one product or several prod-
ucts to suit market needs, leading to a faster devel-
opment cycle and time-to-market.

� As the duration is short and deliverables/objectives
are clear, it is much easier to manage and reward the
team. Thus team morale usually remains high.
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5. Systematic Project Management Structure

With many smaller projects running at once, you need an
overview of their progress. A management overview is es-
sential for you to provide the support when needed and give
a small push when projects lag. This is always part of senior
management focus, especially when your company’s future
is heavily dependent on the success of these projects. The in-
novation project office (IPO) (in the United States this is com-
monly called simply the project office) will provide the
metrics to monitor the health of the projects and acts as a key
link between strategy and implementation. The IPO provides
an early warning before the project veers out of control, and
it looks for possible alternatives to make necessary adjust-
ments. The IPO provides the following added-value services:

a. An overview of project progress
b. Project deliverables management (bridging the gap

of the product roadmaps)
c. The reallocation of short-term development re-

sources
d. Establishing and maintaining PM standards, meth-

ods, and templates
e. Turning lessons-learned in each project into knowl-

edge for future projects
f. Providing project management training to improve

the effectiveness of projects
g. Assessing project management maturity of the orga-

nization and executing improvement actions

6. Planning and Competence Building

While setting the conditions for your team to excel, you also
want to set up the basic structure that will enable them to
communicate, discuss, and resolve problems. The technical
experts are always the most important and scarce resources
in the company. Making the best use of this talent is the most
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difficult part of managing resources. Most organization struc-
tures are either full-functional or matrix (see Figure 1.6).
These structures do not provide the best possible conditions
to fully utilize scare resources.

In many companies, technical experts are tasked to head
a functional department where half of their time (if not more)
is spent in administrative paperwork. Nowadays, many suc-
cessful companies have grouped all these functional experts
as a “resource center” (Philips calls it the Innovation staff)
with specific expertise (product development, process devel-
opment, engineering, quality validation, logistics, cost calcu-
lation, etc). The project draws resources from the resource
center, as defined by the project plan and schedule. The re-
source center is responsible for building up the technical
competence of the Innovation staff and delivering the right
technical solutions. Based on the long-term product
roadmap, it also manages the department’s capacity to meet
long-term project requirements. Technical councils—e.g.,
quality council, software development council, etc.—are
formed to align technical aspects of products and design
principles, and to enforce basic design rules. Project manag-
ers are responsible for developing processes and integrating
technical tools, such as FMEA, into project execution and
control.

A resource center brings about a major change in the
role of functional managers. It supplies professional engi-
neers to work on the project. The process, integration of the
roles for specific functions (such as quality and software de-
velopment), project plan, and budget are the responsibilities
of the project team. The quality engineer, for example, is re-
sponsible for carefully reviewing the quality requirements of
the project and formulating actions to prevent problems. The
quality engineers then prepare a quality plan for the project
team to review. To support the quality engineers, there
should be a quality council to provide technical expertise for
issues that the engineer is not capable of handling, or that
need a senior engineer’s advice. Senior quality professionals
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head the quality council, and this forms part of the resource
center’s plan to build up technical competence. However, the
quality council should not be involved in the project directly,
nor should it try to control or resolve specific project prob-
lems. The council reviews and challenges the design to en-
sure that design principles are sound and basic design rules
are followed. As such, it remains accountable for the robust-
ness of the technical solutions. The same approach applies to
other disciplines as well. This has been found to be the best
way to fully utilize experts in their respective specialized
fields.
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Management’s Role:
Creating Winning
Conditions

Leadership is ultimately about creating a
way for people to contribute to making
something extraordinary happen.

— Alan Keith, Lucas Digital

There is a Bible story that has relevance for the management
function in any organization. Jesus told of a farmer who went
out to sow his seed. As he sowed, some seed fell on the path
and was trampled, and the birds came and ate it. Other seed
fell on rocky ground where there was very little soil. It
sprang up at once because the soil was not deep. But when
the sun rose, it scorched and withered for lack of roots. Some
seed fell among thorns, and the thorns grew up and choked
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it. In the end, it produced no grain. And some seed fell on
rich soil and produced a good crop.

Although this was not what Jesus was talking about, the
sower can be compared to management, and the seed to the
company’s staff. It is management ‘s role to create the envi-
ronment in which the seed can grow—that is, the staff can
perform at its best. The seed that fell on the path is like staff
that has no support or supervision. They are just left alone.
They perform without passion. They feel they make little or
no contribution to the company. They usually leave the com-
pany as soon as another opportunity comes along.

The seed that fell on rocky ground is like staff doing jobs
that do not match their skills/capabilities or their expecta-
tions. They usually have no commitment to such jobs. Be-
cause of this, when they encounter some difficulty or setback,
they either leave or get fired.

The seed that fell among the thorns is like staff that en-
gages in office politics and infighting. They spend most of
their time fighting with each other, trying to gain advantages
over other functions, and thus produce few or no results for
the company.

The seed that fell on rich soil represents staff that is
highly productive because they flourish in a positive and
constructive environment.

The moral of this interpretation is simple: the major re-
sponsibility for management is to create a positive environ-
ment for the team so that the team can be creative,
cooperative, and confident that it can outperform competitors.

Just what is a positive environment for projects?

THE POSITIVE PROJECT ENVIRONMENT

To answer this question, let’s first look at the process of a de-
velopment project and the role of management at each stage.
In general, a project has five distinct stages:

1. Concept stage: At this stage, you conduct research
on customer needs and study the feasibility of prod-
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ucts that will fulfill these needs. This includes a sur-
vey of competition.

2. Definition stage: Here you define the project scope,
funding, product requirements, and time line. This
includes risk analysis, considering potential prob-
lems and alternative plans, and compiling a com-
plete team member list.

3. Planning: Formulate a plan to start, implement, and
control the project, including risk management and
contingency plans.

4. Execution: Implement the plan, monitor progress,
and control for deviations.

5. Closeout: Draft final reports, lessons learned, and
other reviews.
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While it is unrealistic to expect the management team to
be involved in the details of each and every project at its dif-
ferent project stages, there are some generic guidelines that
the management team should apply to create a positive envi-
ronment in which teams can operate to their full potential.
Following is an outline of these key generic guidelines. (The
technical details of managing a project will be discussed in
the next few chapters.)

Management’s Role in the Concept Stage

The concept stage is the birthplace of a project, so it should
be thoughtfully conceived, planned, and scheduled, follow-
ing the overall product roadmap. There should be no sur-
prises. Each new project should follow closely the new
product introduction schedule as defined in the product
roadmap, an action plan for the overall product strategy, and
the company’s vision for the future. Management’s role at the
concept stage is to validate the key assumptions of this prod-
uct/project as they relate to overall product strategy and cur-
rent market conditions. Based on the latest market research
and other market intelligence, management can decide to
give its blessing to start this project as planned, make some
necessary adjustments, or abandon it if it is deemed unlikely
to be viable in the market.

However, the most important role is to review and un-
cover information that ensures that the product roadmap will
be more accurately prepared in the future. This is a process of
learning and accumulating knowledge. Most companies do
review the business case of a new product introduction pro-
ject, but very few review the accuracy of the predictions for
this project, as laid out in the roadmap, and learn from the
experience. Since management envisions the future and pro-
vides a clear direction for the company, the accuracy of the
product roadmap is most critical. If it is not clear and accu-
rate, the company has no way to plan and organize projects,
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and this includes funding, human resource allocation, equip-
ment allocation, and so on.

As mentioned in Chapter 1, an inaccurate product
roadmap creates a vicious cycle that standardizes delays in
new product introduction and is hard for management to
break. In fact, the only way to break it is to continue to learn
from mistakes made on previous projects—especially those
of poor prediction—and hold product managers accountable
for the accuracy of the roadmap.

Following are some key areas on which management
should focus during the concept stage:

1. Customer orientation: Does this product/project fo-
cus on customer needs? What are the customer ex-
pectations for this product? How well does this
product meet those expectations? How do our com-
petitors address customer needs?

2. Product roadmap accuracy: How well is this prod-
uct placed in the product roadmap? Are key fea-
tures supported by the technology roadmap, and are
these technologies now available and proven? What
is the risk?

3. Business case: How well does this business case fit
in the overall business strategy? Is this product/
project in line with the overall company business
strategy? If not, what are the key justifications to
change the company direction/strategy?

4. Resources: Do the resources required agree with the
allocations from the product roadmap? If not, what
additional resources are required?

5. Project manager: Do you have the right project
manager to manage this project?

6. Learning: A short lesson learned is done at each
stage to capture what can be learned. What can be
done to make the roadmap more accurate in its
prediction?
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Management’s Role in the Project Definition Stage

Once the management team endorses the project, a proper
announcement should be made to inform all employees that
the company will embark on this new project. This provides
a clear sanction for the project team to function and a clear
direction for the whole company. At this time, the project
manager can finalize the scope of the project. This includes
the function, features, and styling of the product. This is the
most important stage for the project team, because many pro-
jects fail due to unclear requirements or frequent changes of
specifications. Therefore, controlling product specifications
and their changing scope is the project manager’s most criti-
cal challenge.

Project managers are always under pressure to make
changes in order to fulfill changing market conditions. Re-
gardless of whether these changes are valid, they usually
cause delays. Changes should be approved only if they are
absolutely necessary in order to sell the product and mar-
keting agrees to the delay. Alternatively, if a delay is
unacceptable but changes are considered necessary, it is
management’s role to provide the resources needed to main-
tain the end date while accommodating the changes. How-
ever, in the case of a long-term project, it will be almost
impossible to make changes and still release the product on
time. This is one reason to favor shorter duration projects.
Breaking a big project into smaller projects with clearly de-
fined deliverables ensures that the project, once it starts, will
be less likely to require any changes.

The key areas of management focus in this project defi-
nition stage are:

1. Project scope: Are the project scope, and the prod-
uct functions, features, and styling, defined and
agreed upon? Do they match the requirements as
defined in the roadmap?

2. Resources: Are project human resources allocated
according to plan? Any new requirements? Does the
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allocation of resources cover all areas, including pro-
duction operations/manufacturing?

3. Budget: Is this business case justified? What is the
investment? What is the ROI? When is the
breakeven point? What is the cash-flow schedule?

4. Duration: How long is this project expected to last?
When will it be completed? When will the product
be transferred to operations? What are operation’s
expectations on handover?

5. Risk assessment and alternative plan: What are the
major risks of this project? What is its impact on
other projects, and on the company? Any possible
alternative plan? Did the project team review the
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design rules and FMEA database to ensure that they
learned from previous projects and will avoid the
pitfalls and mistakes of those projects?

Management’s Role in the Project Planning Stage

The project planning stage is the very last step before the pro-
ject enters the execution stage, but no project should launch
without an agreed-upon project plan. We always say, “Fail to
plan, plan to fail.” This is especially true when an innovation
team plans a new product development project without in-
volving the operations team at the beginning, but hands over
the product to them for mass production. From our experi-
ence, there are always disagreements at the handover stage.
The project team wants to hand over the product to opera-
tions to begin mass production, but the operations will al-
ways say, “It’s not good enough!”

The requirements for handover are specified during the
project definition stage. Still, there will be many gray areas
that lead to disagreement. An effective way to minimize this
problem is for the whole team to contribute to a joint project
plan. This approach produces a single project plan prepared
by all the team members—but controlled by the project man-
ager. Only a jointly produced project plan should be pre-
sented to management for approval/endorsement.

However, there will be always some reasons for lack of
participation by operations. Sometimes it is due to lack of in-
formation or awareness of the new project. (A proper an-
nouncement will help!) Sometimes it is due to lack of
resources (operations is too focused on day-to-day prob-
lems). Whatever the reason, management’s role is to prevent
lack of participation and enforce mutual agreement in the
project planning stage.

The key areas of management focus in this stage are:

1. Project plan coverage: Does the project plan cover
the entire project up to mass production, and
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include technical documentation, packaging, and
market introduction? Do all team members, includ-
ing operations, commit to this project plan?

2. Timing: Does the project plan match the product in-
troduction schedule, as defined in the product
roadmap?

3. Critical path: What are the critical paths of this pro-
ject? Is there any alternative or contingency plan in
case the critical path slips?

4. Disagreement: Does any disagreement about the
project plan exist?

In short, management’s role is to create a “one-team, one
objective” concept for the cross-functional team to achieve.
The project planning stage is the prefect starting point. Man-
agement must cultivate this climate and take the lead in cre-
ating a “One Project Team” environment.

Management’s Role in the Project Execution Stage

For any project, the project team will spend at least 80
percent of their time implementing the plan. Management
should not spend much time monitoring the project, as this is
the role of the project manager. However, this doesn’t mean
that the management team should treat the project team like
mushrooms—leave them alone, keep them in the dark, and
feed them rubbish. But it does mean that the management
team should empower the project team and appoint the right
project manager to the job. Senior management should spend
time on a project at this stage only to get progress updates,
recognize team successes (even small ones, rather than wait-
ing for something big—or worse, waiting until the whole
project is completed), or provide additional support when
the project is faltering or falling behind schedule.

Having said that, we assume that the management team
has established a standard process for product development,
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with key project milestones defined. They only need to fol-
low the project progress according to the milestones defined.

The project manager, on the other hand, should give an
early warning to management if something has gone wrong
and present the management team with an alternative plan
or a new catch-up plan.

Another key success factor is to assign a senior manage-
ment team member to sponsor the project and thus establish
a direct communication link with the project manager. The
management team member should keep in touch with the
project manager and get frequent but informal updates. He
or she should act as a sounding board for the project team in
order to secure management’s support or recognition. This
also eliminates the time needed by the project team to pre-
pare formal presentations on status or answer questions from
managers who do not follow or understand the project’s
progress.

For any project to function properly, funding is an im-
portant factor. Funding and cash flow are a company’s
bloodline—they must be monitored and controlled. Having
said this, there is a caution: While the control of project fund-
ing is important, a highly rigid system sometimes creates un-
necessary delays and excessive constraints. It takes a lot of
time for the project team to re-apply for funding during exe-
cution of the plan. In most cases, the existing financial system
is unsuitable for project control. A project-focused organiza-
tion should review and reorganize its financial control sys-
tem to meet the needs of its projects.

When the business case of a new project is first pre-
sented, it should cover all major investments, including tool-
ing, capital equipment, and facilities, together with the
estimated schedule. Once it is approved at the concept stage,
the project team then prepares a detailed cash flow schedule
during the project planning stage. Once approved, this bud-
get/cash flow schedule should be used as a baseline for the
project team to follow. The project manager should be em-
powered to approve spending within this budget schedule.
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The only time management attention and re-approval is re-
quired is when the spending will exceed more than 10 per-
cent of its original commitment.

An update to the plan is only necessary if there are sig-
nificant changes. The project team should be held account-
able for the budget and cash flow, with the allowable
deviation from target of +/– 10 percent. This system will em-
power the team to control its own budget and reduce any un-
necessary control for cash flow while still providing the
financial system with a clear and proper cash flow projection.

The key management focus at the project execution
stage includes:

1. Project progress against the committed milestone
schedule: Is the project team progressing according
to the approved plan? Any major obstacles ahead?
Will the project team be able to complete the project
on time and on budget?

2. Project human resources: Have adequate resources
been allocated? Any additional resources required?

3. Project budget: Is the project team spending within
the approved budget? Any new funds required?
Would any additional project spending accelerate
the project so that it can be completed ahead of its
original schedule? Would this investment be worth-
while?

4. Recognize and celebrate even small successes: Do
not forget to reward the team and recognize even
their small success. Remember that “success breeds
success.”

Management’s Role in the Project Closeout Stage

The happiest moment for a project team is definitely when it
hands over a newly developed product to operations for
mass production. This is the result of many months of hard
labor by team members from different functions. At this
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project closeout stage, management should focus on two ar-
eas. One is the proper project handover to operations. Very
often this is done in a very rushed manner. Operations per-
sonnel are often reluctant to accept responsibility for further
product improvement, either in product quality or produc-
tion yield improvement.

However, the management team should decide if the
handover is valid in order to free up the development team
to work on other projects. Management must maintain a bal-
anced view and decide if the product being released is ready
to start up production. Their second most important role is to
ensure that the project team has learned from this project.
The project team should present a formal lessons-learned re-
port that documents the learning and improvement opportu-
nities. These recommendations should turn into actions for
future projects. These actions should also be translated into
formal documents, such as design rules, and entered into the
FMEA database for future reference.

One recommendation is that the project team should fol-
low the product through the first production run and market
launch. If there are problems encountered with the new re-
lease, they should be required to correct them. In this way,
they will get immediate feedback on what they did—espe-
cially any errors that they made. This means that they cannot
be allocated 100 percent to new projects until this stage has
been completed.

The key management focus at the project closeout stage
is on:

1. Product handover: Has the project team fulfilled all
the handover requirements as specified in the pro-
ject planning stage? Is the sustenance team (the
group that will support the product once it is re-
leased) and its budget defined?

2. What we have learned: What are the major lessons
learned? What was done well? How do we capture
these activities in future projects? What needs to be
improved in managing future projects?
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3. Celebration: Remember to give due recognition to
the project team and reward them accordingly.

Management’s Role in Office Politics

Edwards, Jr. said, “Environment is the overriding factor.
What management perceived as the performance of the peo-
ple is actually the efforts of people in the presence of the en-
vironment they work in. Management has to fix the
environment, make it cooperative” (quoted by Kopelman,
2002). Whether you like it or not, office politics always in-
trude. In a project-oriented organization, the project man-
ager must always spend time to fend off political
attacks—both internally and externally—to keep the project
on track. This is not to say that all office politics are bad. In
some cases, they challenge the project team to do even
better. However, excessive office politics hamper project
progress and organizational growth. Management’s role is
to be aware of power plays and ensure that they are not de-
structive.

Office politics are here to stay, and as a leader you must
be aware of the culture and political playing field in your
company. Based on many studies of organizational dynamics
(quoted by Christopher J. Harling, 2001), a company’s per-
sonnel can be divided into four general groups:

“Lambs” represent those people who are honest and ca-
pable in their jobs but weak in playing politics. (Those who
are not capable and are also weak in politics will never sur-
vive in the first place.)

“Wolves” represent those people who have better politi-
cal skills than the lambs but are weak in completing their
tasks. Wolves like to take credit from lambs, and they use
their political skills to hide their incompetence.

“Foxes” represent those who have strong political skills
and are also competent in their jobs, but who focus on their
own gains. They manipulate the situation to advance them-
selves instead of the objectives of the company.
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“Owls” represent the wise individuals who have the
company’s goals at heart and do everything possible to
achieve these goals. They are both competent and diplomatic.

Your role as a leader in the organization is to unite the
team to achieve a common goal, eliminate the wolves, and
develop the lambs to become wise owls. The very first step is
to minimize politics among the project teams. The teams
must be able to operate in an open, honest environment so
that they will channel all their energy to the project and tech-
nical problems. As director of Professional Development for
the Project Management Institute’s Singapore Chapter, this
book’s co-author, Louis Wong, has many opportunities to
speak to project team leaders from different organizations,
and they have commented that they (including their team
members) spend as much as 20 to 60 percent of their time
making presentations, attending meetings, and engaging in
negotiations just to avoid these political minefields. Imagine
that time being saved for more positive project work, and the
increase in speed that can aid in completing a project if these
negative influences are eliminated!

To minimize office politics, the management team must
remain neutral. Decisions should be made based on facts and
figures, not impressions. In organizations where whoever
shouts loudest gets the attention, you can bet that the right
things are not done in the long run. It is especially important
that the management team serve as a role model and not play
politics themselves. Actions should always be guided by
company objectives and not individual egos (Collins, 2001).
Open and honest communication, plus “management by
walking around,” will help the management team keep in
touch with all staff at different levels, thus minimizing the
political games in the company. Following are some specific
suggestions:

1. An open door policy: Keep communications open to
all at all times. All employees must be able to
openly discuss with you any issues and problems
encountered, without fear of reprisal.
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2. A direct communication channel with project
teams: As was stated earlier, it is essential for a
management team member to act as a project spon-
sor. This allows that person to understand any prob-
lems when they develop and to be the advocate for
the project team at the management level. This is
critical for the project’s success, because it helps to
resolve many problems quickly.

3. Facts-based management: Management should al-
ways make decisions based on facts and figures. The
team must be able to justify their case through test
results and objective analysis. The team should also
be held accountable for their actions and learn from
their mistakes.

4. Management by walking around (MBWA): Many
management gurus have suggested that the man-
agement team must know what is really going on
in an organization, not just through reports but
through direct observation and experience.
Through walking around and talking to the people
doing the jobs, the management team will see with
their own eyes what is going on and feel first-hand
the pulse of the organization. Furthermore, when
the management team knows what is really going
on, it will be more difficult for people to cover up
problems and play politics.
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Product Strategy:
Turn Your Vision into
an Action Plan

Doing the right things is more important
than doing things right.

— Peter F. Drucker

The success of every organization depends in large part on
how well senior managers are able to integrate mission, vi-
sion, values, and strategy into a project portfolio that meets
the requirements of the marketplace. Although it seems obvi-
ous when stated, managers sometimes forget that it does no
good to accelerate projects that were ill chosen in the first
place. The only result such actions achieve is a more rapid
failure!
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As Peter Drucker has emphasized so strongly, the first
question that must be asked by any organization—whether
for-profit or not-for-profit—is, What is our business?
(Drucker, 1973). All too often, in their zeal to succeed, man-
agers forget this fundamental question. They try to be every-
thing to everyone, and end up confusing their customers. In
his books on branding, Al Ries (1993, 2002) provides exam-
ples of successful companies that forgot who they were and
lost their way. It remains to be seen if this will be true of Am-
azon.com. They were highly successful in establishing them-
selves as an online bookseller. Now they sell CDs, apparel,
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and electronics, trying to redefine themselves as a highly effi-
cient online store where you can buy almost anything you
want.

It is outside
the scope of this
book to go into de-
tail about defining
a mission and vi-
sion for your orga-
nization, but until
you can express it in concise, clear language, you are not
ready to start accelerating your projects. Thus the following
overview.

MISSION, VISION, AND STRATEGY

In over 25 years of working with organizations on their per-
formance issues, I have found that many managers are not
clear about the dif-
ferences between
mission, vision,
strategy, tactics,
and logistics, so be-
fore we go any fur-
ther, let’s clarify
these terms. A company’s vision can be thought of as its
self-image. Your personal self-image is how you see yourself,
and how you think others see you. It is often a surprise to in-
dividuals to learn that others do not see them the same way
that they see themselves. For example, you may think of
yourself as warm and friendly, and learn that others see you
as cold and impersonal. As another example, I am a fairly
strong introvert, but people who attend my seminars don’t
believe this. They can’t comprehend that so outgoing an indi-
vidual in the seminar room can become a very quiet, re-
served person outside of it.
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In any case, let’s say that a company’s vision is what
management wants the company to be, and how they want
customers to see it. The mission of the organization is to
achieve that vision—to take steps that will cause customers
to see the company in the desired way.

Strategy is the overall approach that the company takes
to achieve its mission. A couple of examples may help clarify
this. Consider a company that aspires to be very large, be-
cause management believes this is necessary for its success.

Growth can be ac-
complished a num-
ber of ways. One is
to be very aggres-
sive in developing
new products that
meet market needs,
based on very good

information about market requirements. Another way is to
grow by acquiring other companies that fit within the family
of products produced by the company.

One growth strategy that I have observed I have dubbed
the predatory approach. For instance, a large drug chain goes
into a market and either buys up existing small pharmacies
or prices their own products so low that local stores are
forced out of business. In another case, a very large camera
store chain moved into an area, then approached a quite suc-
cessful local store with the ultimatum that they could either

sell their four loca-
tions to the chain
or be run out of
business. The local
store sold out. (I
don’t approve of

this strategy—I am simply describing it as an example.)
Tactics are steps taken to implement strategy. As an ex-

ample, if you decide to grow by acquisition, you must arrange
for financing your purchases, unless you have access to a lot of
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cash. Logistics has to do with supplying your employees with
materials, equipment, and an adequate work environment so
that they can perform as required. This is an area sometimes
overlooked by managers. Let’s see how all of these fit together
in managing a product-development project.

THE LEWIS METHOD FOR MANAGING PROJECTS

In order to make it easy for everyone to understand the steps
involved in managing a project, I have developed a flow
chart that shows the steps and the sequence in which they are
taken. (You can download a free, color version of the chart
from the web site, www.lewisinstitute.com.) The chart is
shown in Figure 3.1.

As is shown by the chart, there are five processes in-
volved in a project. These are initiation, planning, execution,
control, and closeout. In the model you will see that planning
is subdivided into planning strategy and implementation
planning. Also, as part of final closeout, a lessons-learned re-
view is held to aid improvement of future projects.

Initiation

The most critical process is definition. It is here that the seeds
of failure are sown in perhaps 80 percent of all projects. As a
former NASA program manager has written, “The seeds of
problems are laid down early. Initial planning is the most vi-
tal part of a project. The review of most failed projects or pro-
ject problems indicates the disasters were well planned to
happen from the start” (Madden, 1995, p. 2). As stated earlier
in this chapter, it does no good to accelerate a project that is
heading in the wrong direction. We will return to this theme
later in the chapter. For now, we want to give a high-level
overview of each process.

In the definition step, a project team must be very clear
on exactly what they are going to do. If developing a product,
exactly what kind of product? What are the specifications?

Product Strategy: Turn Your Vision into an Action Plan 41



42 CHAPTER 3

F I G U R E 3.1

The Lewis Method for Managing Projects



Who are the customers for the product, and what do they ex-
pect of it? These questions help the team clarify the vi-
sion—their mental picture of what the final result will look
like, how it will
perform, and so on.
Unless there is a
shared understanding
of the vision among
all team members,
senior managers,
marketing, and
other stakeholders, you can be sure that problems will result.

The mission of any project is always to achieve the vi-
sion, so a clear vision is the starting point. Once these two
have been worked out—and only then—the team can turn to
step three of the Lewis Method and discuss strategy.

Planning Project Strategy

This part of project planning is often overlooked. It is as-
sumed that the team knows how to go about the job without
paying much attention to strategy. Or they simply fall back
on a strategy that has been used in the past and been found
to work. However, the old way is not necessarily the best
way, so all possible strategies should be examined and the
best one chosen for this particular project. We’ll discuss how
this is done later on.

Implementation Planning

Once a project strategy has been chosen, tactics and logistics
must be worked out. Exactly what steps must be taken to ex-
ecute strategy? What kind of materials and equipment must
everyone have in order to do their work? How long will each
task take, in what order are they completed, and who will do
them? How much will they cost? These kind of questions
must be answered in this step.
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Execution and Control

Once a proper plan has been developed, work can begin. As
the work is done, progress is monitored and compared to the
plan. Are we where we are supposed to be? Are we on sched-
ule, on budget? Is the performance of components under de-
velopment acceptable? At any point where there is a
deviation from plan, steps should be taken to get back on
track. This is how control is exercised.

Learning and Closeout

Once all work in the project has been completed, a les-
sons-learned review should be conducted by asking two
questions. One is “What did we do well?” The second is,
“What do we want to do better next time?” Notice that we
don’t ask, “What did we do wrong?” The reason is two-
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fold—first, there is a possibility that nothing was done
wrong, but we know that we can always do better next time.
Secondly, people get defensive when you ask what they did
wrong, and they tend to hide their mistakes. You can’t learn
from errors you don’t know about, so it is a good idea to
avoid any suggestion that people may be blamed or pun-
ished for errors they made.

THE MODEL IN MORE DETAIL

Now that you have a general understanding of the model, we
will move on to some more detailed comments. (This still
will not cover the model in its entirety, since to do so would
be to duplicate my book, Project Planning, Scheduling, and
Control, 3rd Edition [Lewis, 2000]).

Initiation

As stated earlier, this is actually the stage where many pro-
jects fail. Everyone assumes that they all understand and
agree on project definition, vision, and mission, and this as-
sumption simply proves to be incorrect.

I worked once with a team that had been given the job
of cost-reducing a component used in an appliance. For
nearly 10 years they had repeatedly refined the component,
taking out 5 cents here and 25 cents there, until there was vir-
tually no room left for further cost reduction. As we dis-
cussed the problem, it became clear that what was needed
was a totally new concept for producing the component—not
a rehash of the old design. They had already worked on the
job for a couple of months before this realization occurred,
and had struggled because no one could agree on exactly
what they were trying to do. Yet they had begun the job be-
lieving that they were all in agreement.

This is so common that many stories exist about the fail-
ure of groups to manage agreement and disagreement. It is

Product Strategy: Turn Your Vision into an Action Plan 45



called the “false consensus” effect—the belief that everyone
in a group agrees, when this is not true.

The important thing is to spend sufficient time discussing
a project so that everyone can be certain that a true consensus
exists. Note that not everyone needs to completely agree with
the majority on the issue, but every member of the team must
be able to say, “While I don’t totally agree with all of you, I’m
100 percent willing to support the majority position.” This is
as close as you are likely to get to true consensus.

One point about mission statements. The mission of a
team is always to achieve the vision. So vision must come
first. What exactly is it that we are trying to produce? Once
this question has been answered to everyone’s satisfaction,
the mission statement answers two questions:

1. What are we doing?
2. For whom are we doing it?

Answering “for whom” forces the team to think about
the customer. Of course, there is some circularity in all of this
because you can’t define what you are doing unless you
know your customer, so the mission statement simply reiter-
ates what you already know.

PROJECT STRATEGY

Note that this chapter is on product strategy, while this section
is on project strategy. It is important that everyone understand
the difference between these. Product strategy is the develop-
ment of an approach to produce a mix of products that cus-
tomers want and that gives the company a competitive
advantage in the marketplace. Projects are conducted to de-
velop products, and project strategy is the overall approach or
game plan that will be employed to develop that product. We
will discuss product strategy later in this chapter.

There are two possible kinds of strategies in a product
development project. One is the overall project strategy. The
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second is the technical strategy. For simplicity, let’s say that
you must feed a group of people one evening. Asking your-
self how you can do this, you arrive at the following possi-
bilities:

1. Cook the food myself.
2. Take everyone to a restaurant.
3. Have the food prepared by a professional caterer.
4. Have a “pot luck” meal at which all guests bring a

dish of some kind and share.

From this list of possible project strategies, the one that
appeals to you is to cook the food at your home. You then
consider how you will actually go about this, and five ap-
proaches seem possible:

1. Cook using a conventional range.
2. Have a backyard barbeque.
3. Microwave the food.
4. Have a fondue party.
5. Have a Chinese-style “hotpot” dinner.

From this list, you decide on a backyard barbeque. It
will be fun. People can stand around the grill, even partici-
pate, and the weather is expected to be nice.

Then, the afternoon of the dinner, you get out your grill.
The last time you used it was last fall; it is now May. To your
dismay, the grill has developed rust, rendering it unusable,
and you have no time to shop for a new one. What to do?
Perhaps cook the food on the range? No, that won’t be any
fun. Fondue? No. Hotpot dinner? No. Microwave? Abso-
lutely not.

This leaves no room for doing it yourself. There is no
time for a caterer, and it is too late to tell people to bring their
own food, so you are left with only one alternative—take ev-
eryone to a restaurant.

This example illustrates the fact that project and techni-
cal strategy interact. In product development, it may be that
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you want to employ a certain kind of technology, but you
have no internal capability for it. You must either develop
that capability or contract out that part of the project—or pos-
sibly abandon that particular technology.

An example of a change in technical strategy was the
way in which Boeing designed the 777 aircraft. Previous de-
signs were drawings done on paper. However, this two-di-
mensional approach almost always resulted in components
inside the wing (for example) bumping into each other be-
cause they were located in the same place. This kind of inter-
ference is almost impossible to catch before a prototype is
built, and then it is very expensive to correct.

The 777 was designed using three-dimensional com-
puter modeling, so that such interferences could be seen on
screen before any hardware was built; and, naturally, correc-
tions could be made as well. Without a doubt, this saved Boe-
ing a lot of money. It also saved time, because redesign eats
away at a schedule.

It is important that a strategy (or combination of strate-
gies) be chosen because it is the best one for this particular

project, not just be-
cause “it represents
how we have al-
ways done our pro-
jects.” So in step
three of the Lewis
Method, you brain-
storm a list of pos-
sible strategies,
then pick one in
step four. As you

can see, you must ask several questions in step four, but,
again, explaining how these questions are answered would
be to duplicate my other book—so if you are interested,
please refer to that. (Yes, this is a blatant attempt to get you
to read my other books!) (Just joking.)
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Implementation Planning

Once you have selected a strategy, you must develop a de-
tailed plan on how to execute it. This plan will consist of a
list of all tasks to be performed (called a work breakdown
structure), a schedule showing task durations and sequenc-
ing, resource assignments, and a project budget. In most
projects, the deadline is dictated. Your schedule must show
how you will meet that deadline, or alternatively, what it is
possible to do in the event that you have too few resources
to meet the original target. Every project has four con-
straints—performance, cost, time, and scope (PCTS)—and
because they are
interrelated, trade-
offs must be made.
Three of them can
have values as-
s igned, but the
fourth must be al-
lowed to vary. In fact, one of the dozen or so most common
causes of project failure is that the project sponsor dictates
all four constraints.

One rule must be strictly followed in developing an im-
plementation plan: The people who must do the work should
prepare that part of the plan! This rule yields a double bene-
fit. One is a realistic plan. The people doing the work have
the best idea how long things will take and the order in
which they must be done. The second benefit results from the
first—because people put together their own plan, they are
committed to it.

Implementation planning can take a lot of time, and one
trap is for people to say, “We don’t have time to plan—we
must get the job done.” This is actually counterintuitive. The
more critical the time frame, the more important the plan be-
comes. It is when you have forever to get something done
that the plan is unimportant.
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Execution and Control

Once work gets underway, control is exercised by comparing
where you are to where the plan says you should be, and tak-
ing action to correct deviations that will inevitably occur.

Since your plan
tel ls you where
you are supposed
to be, it follows
that if you have no
plan, you have no
control. This means

that planning is not merely an option if you want to actually
control your projects.

Another essential aspect of control is that you can’t have
control if you don’t know where you are. This is no trivial
matter, especially in knowledge work. Attempting to mea-
sure progress in engineering, programming, science projects,
or other knowledge work is virtually impossible if you try to
do so using a continuous scale. That is, we can measure feet
or meters on a continuous scale. We can measure time or vol-
ume on a continuous scale as well. But we can’t measure
work progress that way.

The best approach is to break knowledge work down
into increments of one to three weeks’ duration and measure

two events—start
and finish. It makes
no sense to say a
task is 60 percent
complete, because
you can’t tell. In
fact, you can’t even
be certain that

some work is actually complete, but you are often forced to
pretend that you can tell. Otherwise, you struggle forever at-
tempting the impossible. Furthermore, by insisting that large
tasks be divided into small ones with one- to three-week du-
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rations avoids the common problem in which a designer gets
about 80 percent of the work done and then takes forever to
complete the remaining 20 percent. The progress curve for
such work is shown in Figure 3.2, and it is a universal curve.

Learning and Closeout

One of the common mistakes teams make in projects is fail-
ing to do the lessons-learned review. Doing so most certainly
means that mistakes made in one project will be repeated.
Furthermore, the “good” things learned are not captured, so
they cannot be employed in subsequent projects. Regular les-
sons-learned reviews should be part of every organization’s
culture, but not just at the project’s end. The rule should be
that these are conducted at major project milestones or every
three months, whichever comes first. The reason for the
three-month rule is that this is the limit of what people can

Product Strategy: Turn Your Vision into an Action Plan 51

F I G U R E 3.2

Progress Curve for Knowledge Work



reliably remember. The major milestone rule allows les-
sons-learned to be done on very short-duration projects be-
fore they are finished. The idea is to learn as you go, not just
when the job is finished. The best examples of this being
done correctly are in sports, where lessons-learned reviews
are conducted after every game, and in the U.S. army, where
such reviews are conducted after every simulation and every
major battle.

THE PROJECT PORTFOLIO

Developing products is always a gamble. You never know if
you will sell enough to recover your investment, much less
make a profit. The decision to develop a product is always
based on guesswork. How much will it cost to manufacture?
What will it cost to develop? How many units can we sell?
What will customers pay for it?

There’s a lot of witchcraft involved in answering these
questions. In some companies you would be as well off ex-
amining the entrails of a dead chicken as you would believ-
ing the market forecasts or the estimates of development

costs. In fact, I am
almost convinced
that this is how
some companies
do it. In one of my
seminars I stated
that many compa-
nies require a cer-
tain return on
investment (ROI)
before they will de-
velop a product,

and an engineer asked, “How do the marketing people deter-
mine how much it will cost to develop the product? They
don’t ask us engineers.” I agreed with him. “In fact,” I said,
“they use sleight of hand. They begin with the ROI imposed
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on them by the company, and they forecast sales. Then they
plug this into the equation and find out what the develop-
ment cost must be to yield that ROI, and that is the number
they use.” We had a good laugh, and I know that not all mar-
keting departments do this, but I have seen so many that do
that it makes me wonder.

The fact is, in any case, that the market forecast is the
best guess marketing has about sales, and even if engineering
estimates development costs, that too is a guess! I know, I
know: we would like to feel that there is some kind of preci-
sion in all this, but dividing one guess by another to deter-
mine a magical thing called ROI is just a modern-day method
of divining the future by reading the entrails of a chicken. It’s
just less messy.

Probability

In other words, all of this is probabilistic, not deterministic.
There is a certain probability that you can sell the product.
There is another
probabil i ty that
you can develop it
for a certain cost,
and another that it
will cost a certain
amount to manu-
facture. There are three important variables in product devel-
opment, which I call the three Ps: performance, producibility,
and profitability. The product must perform according to re-
quirements. It must be producible in quantity. And it must be
sold at a profit.

It is interesting that product developers often only un-
derstand one of these, performance. So long as they can make
a product do what it is supposed to do, that’s all they care
about. It doesn’t occur to them that it is unhelpful that they
have made one unit work in the lab. They forget that the item
must be made in quantity to be of value to the company. And
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of course, why make it in quantity if you can’t sell it at a
profit?

If all of this leaves you with a queasy stomach, it should.
As I said, this is a messy business; essentially, it’s gambling.
The best thing you can do is to build a portfolio of products
in which some are low-probability, high-payback; some are
high-probability, moderate payback; and so on. Like invest-
ing in stocks, you need a proper mix for safety.
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Time Race:
Right-on-Time Projects

Hope is not a strategy!

— Rick Page

JIT PRODUCTION AND RIGHT-ON-TIME PROJECTS

We all recognize that the just-in-time (JIT) production strat-
egy has changed the way that many manufacturing depart-
ments have been run since its transfer from Japan to the rest
of the world around 1980. Many companies have also im-
proved their productivity by focusing on quality improve-
ment. As Phil Crosby has said, quality is free and is therefore
profitable. There is a clear relationship between quality and
productivity. When we improve quality, we also reduce cost
and improve productivity. The JIT production system is con-
sidered the essence of an excellent production approach. JIT
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focuses on one very simple mind-set: Eliminate waste by
having the right part, at the right place, at the right time.

The major aspects of a JIT system are:

1. Break a big production operation into smaller
minicompanies and let each minicompany treat the
next manufacturing process as their customer.

2. The teams manage the minicompanies. Each team
has its own mission, goals, and targets, as well as its
own performance indicators.

3. The teams will only provide “quality products” to
their customers.

4. To achieve step three, the teams take quality very
seriously. They will stop production immediately
when they encounter a quality problem, and will
only continue when it is fixed.
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5. Teams meet regularly and track their own progress;
review production processes and work on continu-
ous improvements, report progress to management,
and ask for help when needed.

6. A senior manager sponsors the minicompany, sup-
porting and coaching it to ensure its success.

7. Management provides teams with training to en-
hance their problem-solving skills.

8. Teams are rewarded based on their results.

Application to Projects

We can apply these simple JIT and quality concepts to project
management. The fastest way to complete a project is to do it
right the first time. If a project can achieve this, we call it a
right-on-time project. Yes, it can be done—and it costs no
more than doing it wrong. In fact, the cost to do it right the
first time is zero! It will only cost you when you rework your
project, and studies have found that nearly 30 percent of the
cost of every project is rework. Clearly, we are not often
enough doing it right the first time!

The basic right-on-time project concept is to focus on:

1. Eliminating causes of slowness.
2. Installing processes that accelerate project work and

ensure that successes are repeatable.

ELIMINATING CAUSES OF SLOWNESS

All project managers want to complete their projects on time
and do the work right the first time, but few manage to
achieve this goal. While a project manager may work hard to
remove the roadblocks that slow down a project, he or she
alone cannot remove all of these obstacles. To eliminate the
root causes of slowness effectively, we must address them
from a total system point of view. The management team
must take the lead in resolving these problems. Experience
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has shown that the following problems contribute to slowing
down a project:

1. The project is too big or the duration is too long.
2. Project priorities are changed constantly.
3. Too many product features.
4. Not enough resources.
5. Rework caused by poor quality.
6. Poor planning, especially poor project definition.
7. Perfectionism.

Big Projects

Very large and/or long-duration projects almost always fin-
ish behind schedule. A big project with long duration (here-
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after simply called a “big project”) consumes most of an
organization’s resources, and does not provide a quick return
on the investment. Worse still, because the market is often
changing very fast, the new product’s functions and features
that were originally defined in the project scope may become
obsolete because of competition. For a big project, you may
have no choice but to change the project scope, to incorporate
new functions and features in order to stay abreast of the
competition. This will delay the project. Not only that, due to
this changing project scope your project team will have to re-
work what was done on the project and this will require
more resources and funding.

Another problem with a big project is the changing of
organization priorities. A project could be an important one
in the beginning but if the project duration is long, it may be-
come less important along the way, and very often some re-
sources are pulled from one project to rescue another one.
This action alone will delay the large project.

The positioning and scope of a product development
project is a strategic decision made by senior management. In
a fast-changing technology market, any new product devel-
opment project must fit in a very small and narrow
time-to-market window. As a result, new product develop-
ment cycles are compressed. To compensate for this problem,
you have to allocate more team members to the project, and
the project team becomes very large. This leads to coordina-
tion and communication problems. The communication over-
head alone is a very significant factor that can cause the
project to proceed slowly. That is, the sheer amount of infor-
mation that must flow between the project administrators
and the team members can be overwhelming.

Another problem occurs when a company is not well
prepared for a major technology change, and must develop a
product with many new functions and features, incorporat-
ing these new cutting-edge technologies. Many of them are
still under development and their results are not yet proven.
The amount of risk incurred is significantly higher than that
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of a project that employs proven technology. Thus this type
of project will often need a longer time to develop. All these
factors contribute to the duration of a project. This is a major
reason for trying to break large development projects into
“bite-size” miniprojects, so that they can be completed in
stages.

While a company may sometimes want to seize a new
market opportunity by immediately creating a product to ca-
ter to its needs, it should not happen regularly. Pursuing pro-
jects that were not planned in the product roadmap is a
reflection of poor market understanding, analysis, and fore-
casting. Management must address this critical problem as
quickly as possible. Only when management has a full un-
derstanding of the market and is in control of the product in-
troduction schedule can the size and scope of the project be
planned and organized accordingly.

As a rule of thumb, a right-on-time project should not
run longer than nine months, and the size of the full-time
team should not exceed 10 percent of the company’s develop-
ment (innovation) resources. Smaller, short-duration projects
are much more flexible than big projects; they have far fewer
changes and are much easier for the team to grasp, plan, and
execute. Thus, the chance for the team to accomplish the
committed project targets is very high. The sole objective of
right-on-time projects is to achieve 100 percent of project de-
liverables on time, every time.

Project Priorities Change Constantly

As an individual or company, if you don’t know where
you’re going, you will end up somewhere else.

This is also true for projects. The project team must
know its priorities clearly. Normally, the project manager is
responsible for setting up a priority list and keeping the team
members informed. If project priorities change constantly,
due to internal and external factors, the project team will
have difficulty completing their tasks as required. No project
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manager likes to see this to happen, but in some companies
priorities change daily.

The most common factors that cause constantly chang-
ing priorities are:

1. Changing market conditions. This happens mainly
in long-duration projects. When the project dura-
tion is more than a year, there will usually be
many changes in the marketplace. The project
schedule may become very critical, which in-
creases pressure on the team to work faster, or the
project may become less important, resulting in
resources being “robbed” for other more impor-
tant projects. This is the main disadvantage of a
long-duration project. The longer the duration,
the more frequent are the changes and the more
rework there will be.

2. Too many stakeholders or decision makers who
have different interests in the project. For a big pro-
ject where the project managers have to interface
with many stakeholders, it is very difficult to have
one common priority list to cover all the different
interests. As such, a project manager may have no
choice but to change the project priorities from time
to time to cater to the special concerns of some
stakeholders. In other cases, when there is more
than one major decision maker in a project, it will be
even more difficult to keep a common priority list
for the team.

Too Many Product Features

Before a new project is approved, it is normally justified with
many new technological changes, enhanced with many new
product features or functions that will impress customers.
The more new product features and functions, the bigger the
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project team will be, and the longer the duration. However,
as was previously stated, many of these new technological
changes are yet to be tested and normally take time to prove.
More importantly, their completion date is unpredictable.
When a new project utilizes many new technological changes
at the same time, it slows down.

To overcome this problem, we should apply a solution
that was developed by the automobile industry a long time
ago. This reliable solution is that they will make sure each
new product will reuse at least 75 percent of existing technol-
ogy and design. For the 20 to 25 percent new changes, only
minor changes or proven “new technology” will be used in a
new model. (Proven “new technology” refers to technology
that is being used in another car). Just look at the new car
models on the market and note that, very often, the only
change is a face-lift, or application of a feature that is already
being used in another model.

Reusing existing technology and design has another ma-
jor advantage, which is that the project team will be smaller
and the duration will be much shorter. This fits very well
with the definition of right-on-time projects.

Too Few Resources

No company has unlimited resources. Yet most companies
undertake more projects than their resources allow for. When
this happens, many people get assigned to several projects at
once. (One company we know of has allocated people to pro-
jects at a 120 percent rate. That is, before a project starts, it is
already decided that the project members will have to work
overtime to meet the project schedule. This might be justifi-
able on a single project, but all of their projects are run this
way!) Changing project scope to include more product func-
tions and features affects other projects (and the resources
needed to do this are normally pulled from lower-priority
projects). Thus it is difficult to add the resources necessary to
complete these new, unplanned tasks.
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Where possible, you should allocate only full-time team
members to a project. Often, when management tries to max-
imize its resource utilization, they assign staff to more than
one project—these people are called “part-time” project
members (e.g., 20 percent to one project, 30 percent to an-
other project, and 50 percent to yet another). The net result of
this approach is increased setup time as a person constantly
shifts from one job to another. And setup time is waste.

To overcome this, it is clear that we must assign only
full-time team members to a project. In addition, you should
allocate only 80 to 85 percent of your resources to projects.
Every system should have some reserve capacity to handle
unexpected “turbulence.”

Poor Quality and Rework

Studies have found that about 30 percent of all project costs
go to rework. This means one of every three people working
on a project is spending all his or her time re-doing what
two other people have done wrong. Two of the major rea-
sons for rework are poor planning and ever-changing pro-
ject scope. When project scope changes, the project team has
no choice but to rework what is done to keep the project rel-
evant, as was explained above. Poor planning—especially
poor resource allocation—is another factor. A project mem-
ber who is working on more than one project will quite of-
ten take shortcuts to save the time, which may increase
errors and thus rework. Another cause of rework is unclear
task requirements.

To overcome these problems, the project team must es-
tablish definitive quality expectations for the project and
among the project team members. They must understand the
quality requirements for completing a task and the next “cus-
tomer’s” expectations. These requirements and expectations
must be discussed and documented up front. This minimizes
disagreements and arguments later in the project life cycle.
(This will be discussed in greater detail in Chapter 5.)
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Poor Planning

It has been said that if you fail to plan, you plan to fail. When
a project is on a tight schedule or is perceived to be late,
many project managers rush to start project work with no
planning whatsoever. This is called a “ready-fire-aim” ap-
proach, which usually results in false starts, people going in
the wrong direction, and much rework. There are two major
problems with this approach:

1. Unilateral planning: In the rush to start up the pro-
ject, and with all good intentions, the project man-
ager plans the project for the group (sometimes by
just telling the team what should be done, without
any reason and/or references) and then turns it over
to them to execute. The team is unlikely to commit
to this plan and deliver work as required. For one
thing, they often don’t understand the plan, and the
project manager’s estimate of task durations is likely
to be optimistic. In addition, the project manager is
very likely to forget some major factor that will later
intrude and cause significant delays.

2. The “ready-fire-aim” approach is adopted because
of the belief that people could get the work done
by the time they could prepare a proper plan. The
truth is that the more important the deadline, the
more important the plan. Only when you have for-
ever is a plan unimportant. A simple way to under-
stand this is to imagine trying to reach a
destination in an unfamiliar location without bene-
fit of a roadmap (a plan).

Perfectionism

It is one thing to want to improve processes continuously.
Perfectionism, however, is paralyzing, because by definition
it can never be reached. The main reason for perfectionism is
fear. Sometimes, you just do not know how the market will
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react to a new product. Will customers accept it? Because of
fear of product rejection, the product definition grows until
you have a “do-everything” product. This can only be
avoided if marketing clearly defines product requirements in
terms of “must-have,” “wants,” and “nice-to-have.” In gen-
eral, the product should only include the must-have features
on the first release. The wants and nice-to-have features can
be added to subsequent product releases.

INSTALLING A PROCESS

When you have eliminated the causes of slowness in one
project, your next step is to ensure that success for every pro-
ject. While it is true that every project is unique, “Product
development is one area where extra effort of process de-
sign is rewarded handsomely. It is one of the few
nonrepetitive processes that warrants careful process de-
sign” (Reinertsen, 1997, p. 119). As such, you should estab-
lish a standard modular process that is specially tailored to
your business and industry. This process should specify the
unique requirements of your industry in the project life cy-
cle (concept stage, definition stage, planning stage, execu-
tion stage, and closeout stage). The purpose of a standard
modular process is to ensure that the project team has a
template for planning, review, and other actions. Most im-
portantly, it provides a common platform to share lessons
learned from various projects.

The modular process is proposed by Donald G.
Reinertsen, who writes: “The simplest approach to combin-
ing structure and flexibility is to build the development pro-
cess out of modules. By altering the use and sequence of
these modules we can produce millions of possible process
configurations without losing control” (Reinertsen, 1997, p.
120). The modules are based on the particular design needs
of the product being developed. These modules should have
clear input and output requirements and spell out any spe-
cial actions required of the cross-functional team.
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For example, at the concept stage the standard modules
include:

1. Report on product market position.
2. Benchmarking, competitive analysis.
3. Business case (resource requirements, target price,

quantity, and introduction schedule).
4. Customer-needs analysis.
5. New technology availability.

At the definition stage the standard modules include:

1. Previous team lessons-learned report and recom-
mended actions for future projects.

2. Product final specification.
3. Process and equipment specification.
4. Final customer requirement specification.
5. Updated business case (target price, quantity, and

introduction schedule).
6. Key suppliers/key component availability.
7. Committed resources allocation plan.
8. Quality plan and requirements.

At the planning stage the standard modules include:

1. Project plan with WBS by week.
2. Resource utilization plan.
3. Process and equipment delivery schedule.
4. Key components delivery schedule.
5. Risk assessment.
6. Contingency plan.
7. Product introduction plan and timelines.

At the execution stage the standard modules include:

1. Product prototype build.
2. Engineering samples build.
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3. Qualification samples build.
4. Pilot line setup, equipment setup.
5. Process verification and trial run.
6. Software verification; beta test module.
7. Design verification test module.
8. Design maturity test module.

At the project closeout stage the standard modules in-
clude:

1. Mass product run result.
2. Ongoing reliability test module.
3. Team lessons-learned workshop and results.
4. Final business case.

When you have established a modular process for prod-
uct development and have clearly stated the requirements for
each module, the project team will have more flexibility to
plan and organize the project without losing control and
quality. The content of each module will depend on the type
of product being developed.
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Resource Allocation:
The Heart of Every Project

The performance of a manager is measured
by how well that manager can organize a
large number of people and how effectively he
or she can get the highest performance from
each of the individuals and blend them into a
coordinated performance.

— Akio Morita, Sony Chairman

“People are the most important asset in my company.”
Every CEO or HR director will tell you this. But the peo-

ple working in the company may tell you a different story.
What managers say matters very little. What does matter is
how people assets are utilized. This separates a great company
from the rest. If project teams are to excel, resource allocation
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is a most important issue to address. There’s a big difference
between a project-oriented company and a manufacturing
company. The skills required in new product development
projects and those needed for production are totally different.
In this chapter we focus on resource planning and allocation
for new product development projects.

Many organizations have a HR policy that goes some-
thing like this. “We value people as our most important as-
set, and we treat them with respect, trust, and dignity. With
mutual agreement, we will allocate the jobs that fit their in-
dividual personal profile so that they will reach their full
potential.”

However, assigning people with the right skill to the
right job at the right time is always a challenge. Very few
companies make a strong effort to achieve this goal. In fact,
most companies just assign people to a project based on
availability (not people’s capability). Managers often say,
“That’s all we have; all my resources are used up.” This prob-
lem can only be addressed by developing a proper resource
planning system.

70 CHAPTER 5



RESOURCE PLANNING

Many managers confuse resource planning with recruitment.
Resource planning has a much broader meaning than just hir-
ing new people. Resource planning should be aligned with the
company’s vision and mission and its short- and long-term
strategies. The question that should be asked is, “What type of
people, with what kind of skills, do we need to achieve these
strategic goals? How can we train and retrain our people in or-
der to achieve these objectives?” These questions are answered
by reference to the company’s strategic intent.

Strategic Resource Planning

This is long-term resource planning based on the company’s
strategy. For example, when a company wants to launch a
new technology platform or enter into a new market, (such as
moving from producing audio hi-fi systems to developing
mobile phones), a unique kind of engineering staff will be re-
quired. It takes time and effort for a company to identify and
recruit the required resources. Strategic resource planning,
then, focuses on recruiting or developing existing resources
for future needs.

Strategic resource planning is done to prepare and posi-
tion the company for the future. It is also intended to make
the difficult technological switchover easier. As stated above,
identifying future staff requirements begins with under-
standing where the company wants to go. Once this is ac-
complished, a plan can be developed to train the existing
workforce and recruit individuals with skills that are so spe-
cialized that training existing people is not possible.

Strategic resource planning takes inputs from the fol-
lowing areas:

1. Long-term strategies.
2. Long-term product roadmap.
3. Long-term technology roadmap.
4. Long-term supplier technology roadmap.
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The strategic resources plan should also divide the re-
source pool into two parts, one for new product projects, and
one for technology building blocks. This is to ensure that the
ratio of activities aimed directly at making money (product
development projects) and activities aimed solely at prepar-
ing for the future (new technologies) are allocated properly
and are within the company’s means to control. Strategic re-
source planning is a continuous process that requires active
participation from all management team members and
should be led by the manager of innovation, R&D, or what-
ever group is charged with responsibility for product and
technology development.

Tactical Resource Planning

Tactical planning is an effort to make the best allocation of
the current pool of resources. Tactical management of re-
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sources causes companies great headaches. There are almost
always more projects than can be properly staffed.

The tactical resource plan reviews current resource con-
ditions and makes necessary adjustments to support current
project assignments. It is a summary of all projects, resource
allocation, and status. Tactical resource allocation is the
day-to-day operational aspect of managing projects.

Tactical planning requires inputs from the following
areas:

1. Project priority list.
2. Product roadmap.
3. Technology building blocks.
4. Key components availability.
5. Inputs from various development councils and

project managers.

Because tactical resource allocation is focused on
short-term resource leveling, it is best handled by the func-
tional departments. However, their role now is to support
projects rather than consider their functional departments as
having priority. And this means supporting the project man-
agement office (PMO) (if you have one), since this depart-
ment or function is responsible for the monitoring and
support of all of the projects within the company. The objec-
tive is to ensure that resources are allocated in the best inter-
ests of the company as a whole, not just to satisfy the egos of
specific functional or project managers.

This will be a new way of managing projects for many
companies. The main advantage of this change is to have the
development manager focus on technical issues while project
managers are focused on delivering the projects per plan.

BASIC GUIDELINES FOR RESOURCE ALLOCATION

Here are some guidelines you should follow in order to make
tactical resource planning work:
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1. Allocate only 80 to 85 percent of the overall resource
availability to projects. We know that this is heresy
in the minds of many managers, who have been in-
doctrinated to think “lean and mean.” The problem
with the lean-and-mean approach to managing pro-
jects is that every time some problem occurs, it
throws everything into a tailspin. Manufacturing op-
erations have long known that you do not want to
load the facility beyond 85 percent capacity for any
length of time, because when something does go
wrong (a machine breaks down or raw materials are
delayed), your entire operation is disrupted. If we
lived in a steady-state universe, in which unforeseen
problems never occurred, this rule would be unnec-
essary; but so long as turbulence exists, we need
some reserve capacity to handle it.

2. Do not allocate resources for more than nine months.
Any resource allocation longer than nine months is
just a guess. In general, you can only make predic-
tions about the next three to six months. Also, it
makes more sense to focus on short-duration projects.
The only exception to this rule is a project that is set
up under pure-project conditions, in which all re-
sources are assigned to that job on a full-time basis.
For standard projects in which resources are shared
across projects, this guideline is sound.

3. If possible, allocate resources to only one project.
Most managers believe that they can allocate re-
sources to several projects on a shared basis, because
they think that 30%+30%+40% is equal to 100%. It is
not. That’s because there is always time lost during
the transition from one project to the next. This is
called setup time in manufacturing, and we have
known for a long time that it is wasteful. As a gen-
eral rule, you should assign a person to a priority-
one project, with a backup that he or she can work
on in case of dead time on the first priority job.
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4. Do not add more resources to a late project hoping
that this will compensate for the delay: As “Brooks
Law” says: “Adding people to an already late pro-
ject may only make it later” (Brooks, 1975).

5. Each project member should do everything possible
to make a project succeed, and this is not limited to
his or her job scope alone. One project manager told
Louis that he always has problems asking his team
members to write meeting minutes. All members
need the meeting minutes as a reminder of action
assignments made during the meeting, or as a refer-
ence for critical project decisions. But everyone
thinks that writing minutes is not his or her job.

The attitude that only certain activities fit into a person’s
job is detrimental to teamwork. To illustrate, in one instance a
project member left some electrical components on a mechani-
cal engineer’s desk. The mechanical engineer was upset and
complained to his functional boss that he was not a messenger
and had no use for these electrical components. The complaint
was later passed on to the project manager. It was then re-
vealed that the mechanical engineer was supposed to check
the components for dimensions and confirm if they would
properly fit into the circuit board for which they were in-
tended. It was indeed his job, but because of his belief that
these were electrical components, and had nothing to do with
mechanical design, he caused the company much wasted time.

TECHNICAL/ DEVELOPMENT COUNCILS

Following is an experience related by Louis Wong:

Many years ago, when I was a newly minted quality engineer,
I had great difficulties applying what I learned in school to
my work. While some in-house training programs did help, I
always found the training came too late. I found it was more
helpful to discuss the issue or problem with my seniors, those
who had more experience in quality. However, while these
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discussions were very helpful to me, many of them did not
have time for such discussions of a specific subject. This prob-
lem persisted until I joined the quality council, where I could
freely discuss the quality issues with the same professionals
and learn from them.

This quality council was formed after we attended the
quality college presented by Crosby Associates. The purpose
of the quality council is to bring together the appropriate peo-
ple to share quality management information on a regular ba-
sis. We found that the same approach can be applied to other
development functions, such as software development, elec-
trical development, and so on. This is very important when
we allocate full-time engineers to a project, because many of
them will not have all the experience needed to complete the
task. A supporting structure must be available to help them
resolve their technical issues. Development councils are for-
mal structures that support project team members in resolv-
ing technical questions and form the backbone of the full-time
project members’ approach.

Development councils should be led by technical experts
who are not allocated to projects and should be chaired by
functional managers. For example, the software development
council should consist of council members who are senior
software development platform engineers, and the software
development manager should chair it. The council should
meet regularly and share information on technical develop-
ments. The project team can bring problems they encounter to
the council for guidance. The council can advise the team on
courses of action and may even assign an expert to help to
solve a particular problem. However, the project team is al-
ways accountable for the results.

Some useful guidelines for a development council are:

1. The number of councils should be based on the
company’s needs. For example, you may need an
engineering council, or you may need a process de-
velopment council and an equipment development
council if you find the engineering council is becom-
ing too big. You may need a quality council, electri-
cal development council, and so on. The critical
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point is that development councils must have formal
status.

2. Each council must have a clear mission and vision,
and a clear area of responsibility and operation. The
council must meet regularly, and all meetings
should be recorded.

3. Development councils are also responsible for future
technologies within their respective fields. The coun-
cils should also be responsible for the technology
roadmap and how to build up the company’s tech-
nical competence.

4. When the project team encounters specific technical
problems that they cannot resolve, they may ask the
technical council for advice. Before doing so, the
project team must define the problem and specify
the actions taken to address it and the results
achieved. The council then looks into the problem
and advises actions to be taken. If these actions do
not resolve the problem, the council may assign a
technical expert to assist. All actions must be docu-
mented and may be used for future technical papers
or patent applications.

5. Each council should prepare design guidelines for
project teams to follow. They are also responsible for
publishing technical papers and preparing patent
applications.

Summary of Responsibilities

The major difference between old structures and the new,
project-oriented organization structure is that the develop-
ment, or technical, experts will always focus on technical is-
sues as well as future technology development, while project
and administrative work is left to the project manager to han-
dle. This structure will clearly grow the technical competence
of the organization in a faster, more organized manner than
is possible when these roles are shared. Figure 5.1 shows a
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proposed new project-oriented structure (note: NPI = new
product introduction).

RESOURCE MONITORING

Resource utilization should be monitored closely but should
not be overdone. Many companies require their project team
members to record the time they spend on projects to the
nearest fifteen minutes. If you are a lawyer or a consultant
who charges your client an hourly rate, than this is fine, be-
cause most professionals bill in minimum increments of from
one-tenth to one-quarter of an hour. However, this practice
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may create too much paperwork for the project team. Team
members will not report the time during which they had cof-
fee with their colleagues. Generally speaking, if you capture
time to the nearest hour, your records will be good enough to
determine development costs for new products.

One caution, however: People must record their time at
the end of each day, whether they like it or not. If they wait
until a week has passed to fill in their reports, they just guess
at what they did, and this is not history, it is conjecture.

Another issue is that most engineers and other profes-
sionals are salaried. They are only paid for 40 hours a week,
even though most of them work 50- and 60-hour weeks rou-
tinely. You must capture overtime worked on projects, even
though it is unpaid, or on similar projects, when you use data
from the previous project, your time estimates will be too low.

Keep in mind that this is not intended to punish people
or to demonstrate that they are taking too long to do their
work. Such an attitude only results in people falsifying their
records. It must be recognized as a way of determining how
long it really takes to do work so that the capacity of the re-
source pool will be certain. Without such data, your project
“plans” are only guesses.
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Project Monitoring
and Control

If you have no plan, you have no control!

— Jim Lewis

Perhaps it goes without saying that the purpose of project
management is to ensure that a project is completed on time,
within budget and scope, and that the deliverable performs
at the required level. Nevertheless, this is sometimes forgot-
ten. Furthermore, the only reason for planning a project is to
enable the project manager to control work so that these tar-
gets are met.

However, all the planning in the world will not ensure
project control unless you have some way of measuring
progress—that is, a way of knowing where you are. The defi-
nition of control is shown in the box. If you neglect any as-
pect of it, you can’t have control. For example, if you know
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that a deviation from plan exists but take no corrective ac-
tion, then you are not controlling the job, you are simply
monitoring it.

This does not mean that you get excited about every
small deviation. There are tolerances in any control system.
For example, the normal temperature control system in a

room may vary
about 6 degrees
Fahrenhei t , or
about 3.5 degrees
Celsius. Typically
you can control
construction pro-
jects to tolerances
of about plus or

minus 5 percent. For product development projects, this is
likely to be around 15 to 20 percent. Trying to control any
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tighter than this means you are going to waste more time
than you will gain benefits.

MEASURING PROGRESS

In Chapter 3 I discussed the four constraints that apply to all
projects: performance, cost, time, and scope (PCTS). To
know the actual
status of a project,
you need to know
the values of all
four constraints.
The easiest one to
know is usually
cost. This includes
labor, materials,
and capital equipment. In terms of work progress, only labor
cost is tracked. Labor cost is the actual number of labor
hours applied to the project multiplied by the labor rate
paid to the people doing the work. Labor rate should always
be expressed as burdened rate, not just the direct dol-
lar-per-hour rate paid your employees. The burdened rate is
the direct labor paid plus the overhead—what it costs the
company for heat, water, utilities, rent, and employee bene-
fits. This is the true cost per hour to do work. Unless you in-
clude overhead, your product development cost will be far
too low.

Even though labor cost is usually easy to figure, many
organizations have no system in place to track it accurately.
Engineers, programmers, and scientists are often told to re-
cord only 40 hours per week for labor, even though they may
actually work 60 hours on a project. This does not capture the
true cost of the development effort, even though you do not
pay for the 20 extra hours expended on the job.

A basic premise is that you do not want to plan a project
so that overtime is required in order to meet original targets.
If you do, and unexpected problems arise, as they always do,
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then you will not be able to use overtime to correct the prob-
lem. In addition, long periods of overtime have a severe ef-
fect on productivity. Studies have found that after about
three weeks of overtime (at around 10 to 15 hours a week)

productivity has
declined to the nor-
mal 40-hour level,
and errors have in-
creased.

This is bad
enough, but what
is often not mea-

sured is the indirect cost of absenteeism and turnover. When
a professional person leaves because of job burnout, the cost
to replace him or her is often $100,000 to $300,000! That’s
right. When you consider recruiting costs, loss of productiv-
ity while the replacement is learning the job, and agency fees
paid, you find the cost to be extremely high. And even for
skilled labor, the replacement cost is often in the tens of thou-
sands of dollars. Turnover is expensive!

A Pitfall

When I was a young engineer, I had to record my project
time weekly. I filled out and turned in my report on Monday

morning. At that
time, I didn’t know
what I know now,
which is the value
of these reports. To
me, it was just a

bother. Now I understand that the reports are necessary to
know if the project is under control.

I also suffered from being unable to remember what I
did a week prior to my report. We were supposed to record
time at least to the nearest hour, but I had difficulty remem-
bering if I was even at work on the previous Monday, much
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less what I worked on to the nearest hour, so I just put down
what I believed I had done. I’m sure it was pure conjecture,
but I didn’t care. I had done my duty.

The only solution to this problem is to write down
one’s time at the end of the day. It takes about five minutes,
which is not a big burden. However, I have had many
knowledge workers complain about this becoming a bur-
den—and I have concluded they are really afraid of account-
ability. They haven’t worked productively, or they are taking
longer to do something than they estimated and are afraid of
the repercussions. I’m sorry, but accountability is something
we must all accept in exchange for the salaries we receive.

I’ve also had them complain that they are professionals
and shouldn’t have to record time. My response is that if they
worked as consultants, the client would expect them to re-
cord time, so that they wouldn’t have to pay for time the con-
sultant worked for another client.

No matter the reason, tracking time is essential for con-
trol purposes, and I suggest that it be to no more than
one-hour increments. However, it also needs to be down to
the task level, not just to the project. That is, every task in the
schedule must be tracked individually. If people just charge
time to the project, that is useless for control purposes.

Tracking Performance, Time, and Scope

It can truly be hard to measure performance and scope in de-
velopment projects. It is relatively easy for something like
building a brick wall. Your plan says the wall should be 10
feet high, 50 feet long, and a certain thickness. You measure
these dimensions; it turns out the wall is the correct length
and thickness, but it is only 8 feet tall. This means that scope
is only about 80 percent of what it should be. This also means
the work is behind schedule. Although progress is not per-
fectly linear, the schedule performance is about 80 percent of
target as well.
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Performance is judged by inspection. The mortar be-
tween bricks looks good, the wall is nice and straight, and it
is properly vertical, as shown by a plumb bob. Of course,
there may be internal defects that inspection won’t reveal,
but you simply can’t be certain of everything, so you make
some assumptions.

Now try to apply this same measurement to knowledge
work! Where is the engineering design, exactly? Or the code
being written? Or the drawings being made? You simply can-
not measure these like you can a brick wall. This is why I pre-
scribed the rule in Chapter 3 that knowledge work be broken
down into one- to three-week increments, with a “marker”
signifying completion. We do not pretend to know where the
work is during the week, only at the end of the week. It
should be complete. Either it is or it isn’t. This is the best we
can do. Our control will be more granular than is the case
with other systems, but it will be functional to an acceptable
tolerance.

The Flaw in Most Tracking Systems

It may be that 80 percent of all project tracking is done using
Microsoft Project® (or some similar scheduling software).
Schedule status is shown by running a small bar inside the
normal bars in the Gantt chart, as shown in Figure 6.1.

If you examine this schedule carefully, you will note
that the weekends are shown as shaded vertical areas, and
the schedule bars simply cross over them. Because they are
shaded, we know that no work is scheduled on weekends. If
it were, weekend days would not be shaded.

According to this schedule, task C is complete, task A is
one day behind schedule, task E is right on target, and task D
is one day ahead. Overall, the project seems in pretty good
condition. (Now, it is important to remember that this infor-
mation is provided by the people doing the work.)

If you were the project manager, you would no doubt
feel pretty secure. No major problems are evident with the
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project. However, shortly after you receive status informa-
tion from everyone, a member of the team drops by your
desk and casually mentions that she felt sorry for Mary last
week. You ask why, and she explains that Mary had a very
difficult time with her work. Rather than taking the 40 hours
she had planned to work, she actually had to work nearly 80
hours to get the job done.

This is a surprise to you, but then, Mary is a salaried
worker so there has been no cost to your project budget, and
she is on schedule. So, you agree that this is unfortunate,
but it is now in the past. The only thing to do is get on with
the job.

Some of you reading this may not have fully realized the
implication of Mary’s situation. If she estimated she could do
the work in 40 hours and actually needed 80 hours, then
something is potentially very wrong. If her estimate last week
was off by 100 percent, why should you believe her future es-
timates will be correct? They may be, but you shouldn’t take
this for granted.

The thing to do is to ask Mary what is going on. There
are several possibilities. One is that this was a fluke and Mary
is confident that future work will not give her the same diffi-
culty. In this case, you tell her to let you know if this assump-
tion turns out to be wrong, so you can help her in whatever
way you can.

Another possibility, however, is that Mary has come up
against a “moment of truth.” She realizes that she is in over
her head. This work is taking much longer than she esti-
mated, and there is no reason to believe this is going to
change. Now you have to make some decisions. You may
have to replace Mary with someone who can do the work as
scheduled. Or, if nobody is available to do this, you may
have to reschedule the work to show it taking twice as long
as planned. This, of course, may impact the project end date,
but it may be necessary. Or you may be able to subdivide the
work so that someone can help Mary and thereby maintain
the schedule.
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One thing is certain—if Mary continues to work 80
hours a week for an extended period, you will come into the
work area one day and find her collapsed on the floor. Fur-
thermore, the qual-
ity and quantity of
her work will get
worse and worse.

The key point
here is that report-
ing schedule prog-
ress alone does not provide vital information about the work
effort being expended to stay on schedule, and when that level
of effort is excessive, it indicates a problem that you need to
address. For this reason, as I said earlier, you need to measure
both time and cost (as well as performance and scope).

One common way to do this is a method called
earned-value analysis. I have found that most organizations
struggle with this approach, so I recommend that you ini-
tially just track schedule and cost in simplified form. Then, as
your organization becomes more adept at managing projects,
you can migrate to earned-value tracking. For in-depth mate-
rial on using the earned-value approach, see my book, Project
Planning, Scheduling, and Control.

REPORTING PROGRESS

One widespread method of showing progress is the
“stoplight” approach. Beside each task being tracked are one
or two cells that are colored red, yellow, or green to indicate
status. Green, of course, means the task is on schedule and
budget. Yellow suggests concern about status, and red means
that there is a definite problem. If you use two cells, the first
one indicates status last week and the second status for the
current week (or reporting period, if different than a week).

These simplified reports should always be backed up by
hard data, so that any problem areas can be examined to de-
termine their threat.
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SOME SUGGESTIONS AND CAUTIONS

I have sat through many status meetings, and have observed
some common flaws that should be avoided.

First, any problems that exist in a project should be dealt
with outside the status meeting. Trying to solve problems

during the status
meeting bogs ev-
erything down and
wastes the time of
all attendees who
are not directly in-
volved in that as-
pect of the job. The

problem should be dealt with in a special meeting that is
scheduled after the status meeting ends.

Also, there should be no bloodletting in the review meet-
ing. Even if people are “guilty” of actual misconduct, they
should be confronted in private, not in public. Chastising peo-

ple in front of oth-
ers only leads to
hard feelings, de-
creased morale, and
a pervasive decline
in incentive. Those
members of the

group who are not chastised know that it may be their turn
next week, and everyone becomes overly cautious and
risk-averse. This can be especially bad in an innovation pro-
ject, because it often leads to “ho-hum” products.

Consider that what you really want to do about problems
in projects is solve them. Your objective is not to beat up on
people who have them. In addition, it is clear that if you have
no problems, it may mean that everyone is playing it too safe.

My book Working Together (Lewis, 2001) describes prin-
ciples for managing projects that were originally developed
by Alan Mulally, who is now president and CEO of Boeing
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Commercial Airplanes. Several of these principles are impor-
tant to follow in monitoring projects.

Clear Performance Goals

If every member of a project team is not clear about his or her
performance goals, and how these will be measured, you
have a prescription for disaster. In establishing goals, you
should ask two questions:

What is the desired outcome?
How will we know it has been achieved?
The way in which the second question is asked allows

for those situations in which no tangible deliverable is pro-
duced. Knowing the outcome has been achieved may only be
possible qualitatively, rather than quantitatively.

The Data Sets Us Free

Status reports that conclude “I think it’s okay” or perhaps
“It’s fine” leave much to be desired. As I said, it is fine to use
a stoplight report, but it should be backed up by data that
validates the stoplight information. It is amazing how often
problems are described in vague terms. “There’s too much
thinner in the paint.” How much is too much? Is it just a
small amount or a large amount? By providing a measure-
ment, people can tell how serious the problem actually is.

“We’re working too much overtime.” This is a judg-
ment. Is the actual level two hours a week? Ten hours?
Twenty hours? Unless we know the actual number, we have
no idea if the problem is serious or not.

You Can’t Manage a Secret

When people are afraid of being chastised for having a prob-
lem, they may hide it from everyone. Doing so prevents any
action being taken to solve the problem. This may not be too
serious if the problem affects only one group, but in projects
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this is never true for very long because all components of a
project are interdependent. A problem in one area will even-
tually affect all of the others.

Dr. Edwards Deming (Deming, 1986) advocated encour-
aging employees to bring problems to everyone’s attention so
that those problems could be addressed. It is definitely a
good practice to follow.

Whining Is Okay—Occasionally

It is common for managers to dislike emotion in the work-
place, but it is a fact that human beings are emotional crea-
tures, and the best policy is to allow people to “vent”
occasionally. Let them express their fears, concerns, or even
anger, so long as it does not get out of hand. To require them
to suppress their feelings just means that they will come out
somewhere else, and usually in a destructive form.

Propose a Plan, Find a Way

Still, we are all paid by organizations to solve problems, not
just whine about them, so after we have vented, we are all ex-
pected to propose a solution. As I said earlier, this should be
done in a special meeting rather than in the status meeting,
but it should be done.

Only if a person has tried to solve a problem and has
been unsuccessful should he or she ask for help. If the indi-
vidual is unsure of his or her authority to implement certain
courses of action, then someone in authority can be con-
sulted, but this is not the same as dumping problems onto
managers to solve.

Listen to and Help One Another

The word “team” is sometimes forgotten in projects. Unless it
is a one-person project, there will be others involved, and the
climate should be one of cooperation and collaboration. In
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addition, you can’t help someone unless you listen carefully
to what they are saying. This practice promotes better team-
work and communication in any project team.

IN SUMMARY

It is important to remember that the purpose of monitoring
progress in a project is to ensure that it is completed on time,
on budget, and at the correct scope and performance levels.
This is another way of saying you are trying to exercise con-
trol. However, the word “control” often denotes the idea of
controlling people, and this is not what you are trying to do!
Rather, you are trying to control the project work, not the people.
In fact, the only way you will ever exercise control as a man-
ager is if every member of your team has control of his or her
own work.

This cannot be achieved through micromanaging, either.
You must establish conditions whereby every individual is
able to exercise self-control, and you intervene only when
that individual demonstrates that he or she can’t quite exert
the control necessary to keep work on track. In the same way
that you need an overall project plan to have control, every
individual must be planning his or her own work at a suffi-
cient level of detail to maintain control. You don’t need to
consolidate these plans into the project master plan—to do so
would result in a huge, unwieldy plan. But you do need to
see to it that the individual plans are being made.

Consider this. If any individual in your team goes out of
control, she will eventually sink your entire project. If she
uses up all of the float, she winds up on the critical path, and
from that point on, every additional minute she slips pushes
out the project end date by that same amount.

Finally, progress needs to be stated in measurable terms.
Having people say, “We’re on track” is nearly useless. This is
the one flaw in stoplight reporting. It allows people to
“happy talk” themselves and others. Engineers are notorious
in thinking they will solve technical problems in a flash,
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when in fact they have no idea how long it will actually take.
Unless you impose a healthy dose of skepticism on the team,
it is easy for everyone to fall into this trap.

This does not mean that you should become a tyrant
and go around beating on everyone to determine their prog-
ress. It does mean that you take an active interest in progress,
and let everyone know that your concern is solving prob-
lems, not attacking the staff.
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Risk Management

If you hit every time, your target is either
too big or too near.

— Tom Hirshfield, Physicist

If you want to maintain peace, be prepared
for war.

— Sun Tzu, The Art of War

There is a higher probability that things will
accidentally go wrong than that they will
accidentally go right.

— Murphy’s Law

What is risk?
The answer is that risk is simply something that may

happen unexpectedly.
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There are two types of risk—positive and negative. Posi-
tive risk is often called opportunity, and as our friend Murphy
has said, is not as likely as negative risk. Furthermore, most
people are not concerned about positive risks, so in dealing
with risk management, we will focus only on negative risk—
those things that can unexpectedly go wrong.

Actually, most people don’t even consider positive risk,
so when we refer to risk, we are referring to negative events.
Risk then has the following characteristics: (1) it may or may
not happen (uncertainty or probability); (2) you can estimate
this probability; (3) if it happens, it will result in some nega-
tive impact on the project (it could be cost, schedule, quality,
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or reputation); and (4) we may or may not be able to do
something to reduce the impact (mitigation).

Risk management is therefore an informed, systematic
approach to minimize the company’s risk exposure. One very
important concept is that “Risk management does not deal
with the future decisions, but with the future consequences
of present decisions” (Firth, 1999). In fact, it has been said
that everything we do in project management is actually
aimed at managing risk.

It is important that risk management not be so risk averse
that no risks are taken, because without risk there is no inno-
vation or entrepreneurship. It is senior management’s role to
decide how much risk the company will accept in pursuit of
business objectives. The project team’s job is to assess all pro-
ject risks and take proactive steps to deal with them within the
boundaries established by management.

PROACTIVE RISK MANAGEMENT

The reactive approach to risk is to wait until something goes
wrong and then decide what to do about it. Unfortunately,
under such conditions, it is often very difficult to recover
from the event. The proactive risk management process is to
identify, assess, quantify, and manage risk (through plan-
ning) within a project in a timely and active manner so as to
maximize the chances for the project’s success. Proactive risk
management should be done at the very outset of the project
and be reviewed and updated throughout the project. Risk
assessment should be done for each project phase. The find-
ings, risk prevention actions, and contingency planning
should be presented to management at each management re-
view meeting. Management should focus on the following
key distinct activities:

1. Risk management planning. This should be done at the
beginning of the project, at the project definition and
planning stages. The main objective is to define the
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approach that will be used to examine all potential
risks that are associated with the project. This is crit-
ical. All potential risks should be properly reviewed,
analyzed, quantified, and communicated to the pro-
ject team, the project sponsor, and the sponsor orga-
nization based on their importance and potential
impact on the organization. Risk management plan-
ning should specify responsibilities and require-
ments, and outline tools and techniques that will be
employed.

A risk management plan is a summary of all the
action plans used to identify, assess, quantify, and
prioritize project risks, in order to determine contin-
gency plans, or to identify the triggering points for
actions and subsequent management review. This
plan should be updated prior to every management
review meeting. Any actions taken and decisions
made should be documented and reviewed again at
the next management review meeting.

2. Risk identification. Risk identification is the first step in
the risk management process. The project team mem-
bers determine what kind of risks may impact the
project and define the characteristics of each of them.
The simplest way to identify risks (since we are con-
sidering only negative risks) is to ask, “What might
go wrong?” Like risk management planning, risk
identification should be done at the beginning of the
project (i.e., project definition and planning stages).
This is important because if the team identifies a ma-
jor risk at this stage, it may better to cancel the project
or alter the project scope to reduce that risk.

For example, suppose the customer expects that
a new product will be available within nine months,
but the project employs a new technology that is
still being developed and will not be released for
eight months. Like any new technology, there is a
very high risk that it will be delayed. Thus it is es-
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sential for the project team to identify this as a high
risk and discuss this issue with the customer. The
outcome may be that the customer is willing to ac-
cept a delay in delivering the new product, or has a
contingency plan ready. The contingency plan may
not be the best solution—it may be either more
costly or have fewer features than the new technol-
ogy—but it will be an acceptable alternative if the
cutting-edge technology can’t be delivered on time.

3. Risk assessment. Once potential risks have been iden-
tified, the team should assess the impact on the pro-
ject should they occur. This would include such
factors as commercial risks (market conditions, com-
petitor response, etc.), technical risks (new key com-
ponent development, new technologies), and project
risks (budget, time, resources, and scope). These in-
clude both qualitative risk analysis and quantitative
risk analysis. The main objective is to assess and
quantify the exposure to the project and sponsor or-
ganization. This risk assessment should be repeated
throughout the project at different stages (i.e., execu-
tion and closeout). Many good analytical tools are
available for assessing risks, but remember, they are
just tools. The project team’s judgment will be criti-
cal if the assessment is to be meaningful.

There are also existing techniques for thinking
through a problem or situation that do not involve
statistical methods. Often the risks identified do not
lend themselves to hard data.

Furthermore, analytical techniques can pro-
duce a false sense of precise measurement, even
when estimates of probability and exposure are be-
ing made. These statistical methods generally re-
quire a large population of data to be valid. What
is most important is that the team must constantly
reassess the potential risks and make new judg-
ments about them.
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Following are some of the most commonly used analyti-
cal tools used for risk assessment.

Tools for Risk Assessment

Failure mode and effect analysis (FMEA): This is a quantita-
tive method in which design engineers identify the possible
modes of failure for various components and production pro-
cesses (which we also call process FMEA). Based on past data
from similar components and processes, the team will then
identify the probability and severity of the failure mode and
calculate a risk priority number (RPN). Tables are used to do
this, but as a simple example, say that a low probability of oc-
currence gets a value of 1, a moderate probability of occur-
rence a value of 5, and a high probability a 9. For severity, if
the impact will be negligible, you assign an index of 1; for
moderate impact a value of 5; and for severe impact, a value
of 9. In addition, you ask whether the failure can be detected
easily. If not, an index of 9 may be used, if the answer is mod-
erate a 5 is assigned, and if it is easy to detect, you use a
value of 1.

So assume that you have two possible failure modes.
Notice in the following table that the RPN is the same for
each possible failure, but in one case the severity is 9 and in
the other the severity is 1. Clearly, the failure mode with the
highest severity would be a “show stopper,” while the other
would not (Table 7.1).

Using the data generated in this analysis, engineers then
decide what to do about the various failure modes.

This technique can be used to analyze any kind of risk,
including non-engineering risk. In such a case, you may want
to drop detection, and use just probability and severity as
your “measures.” This yields what might be called simply a
risk index (RI). Naturally the numbers have no absolute or
exact meaning. They are subjective in nature. Nevertheless,
they give you a tool by which to make important decisions
about how various risks should be handled. In general, when
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a failure mode has a high severity, it is best to try to avoid the
outcome entirely.

Simulations: This is also a quantitative method that involves
manipulating a set of variables through all likely combina-
tions to develop a most likely result. The most common ap-
plication in project management is to test the project schedule
duration and its dependencies, although it can be used on
cost estimates as well. The most frequently used simulation
method, the Monte Carlo technique, varies task duration
over some predetermined range of values, and calculates the
critical path for each random combination. These calculations
may be made a thousand times to generate a distribution of
critical-path durations. This allows assessment of the proba-
bility that the project will be completed by a certain time. The
validity, of course, is only as good as one’s ability to model
likely variations. A software program called @RISK works
with Microsoft Project to do such simulations.

This technique can also be used to simulate component
usage for different application conditions such as tempera-
ture, vibration, component tolerances, or other factors, which
allows designers to identify the boundary conditions of a
component design. To ensure a valid result, Monte Carlo and
other simulation methods require the use of sophisticated
computer software and user-defined conditions. Putting

Risk Management 101

T A B L E 7.1

Comparison of Two Different Failure Modes



aside the computer resources availability and cost issues, the
most difficult part is for the users to specify all the possible
test conditions, schedules, and their dependencies. Thus sim-
ulation methods are generally used only in very complicated
or important projects.

Early tests (chicken tests): This quantitative method requires
the team to conduct special tests to evaluate some of the key
components or subprojects before proceeding to the next step.
This is a reality test of extreme conditions. The chicken test is
named after the approach by jet engine designers in which
bodies of dead chickens are hurled at the intake of a jet engine
to ensure that it will survive a hit from a bird during flight.
Like the chicken test for the jet engine, the project team must
evaluate certain project risks as early as possible to determine
if their impact on the project might be catastrophic.

Risk implication matrix (RIM): Another quantitative method,
very similar to FMEA, that requires the team to quantify risks
using the values shown in Table 7.2.

Risk description: Outlines the risk that is being evaluated.

Severity: Describes the impact on the project or company
should the risk occur. For example, if the problem is a safety
issue, it will be rated as 5 (highest).

Probability: The chance that the risk will happen. The highest
score is unknown= 5.

Exposure: The cost to fix the problem or the loss that will re-
sult to the company.

Risk Index: The product of severity, probability, and expo-
sure. This risk index can be used as a reference for
prioritizing the project risks.

Contingency plan: The alternative action that will be fol-
lowed to avoid or to prevent the risk, or, if this is not possi-
ble, the mitigation steps to be taken if the risk actually occurs.
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Triggering point: This is the date and time that the project
team must act to implement the contingency plan.

The risk implication matrix is useful for prioritizing
risks and communicating them to management for support
and endorsement.

Delphi technique: This qualitative method requires several
experts in specific fields to state what they see as the top 5 to
10 project scope requirements. Based on these top require-
ments, each expert lists the major risks and indicates their im-
pacts on the project. The organizer of this analysis then
consolidates all the experts’ answers into a complete list of
potential risks. This method depends on the individual ex-
pert’s personal experiences and judgments, and sometimes
there may be conflicting views that make the assessment very
difficult. These differences, however, form the basis for dis-
cussing the issues and arriving at an approach that the ex-
perts can support.

Strengths-weaknesses-opportunities-threats (SWOT): T h i s
qualitative method provides an organized way of assessing
the ability of the project team to execute the job successfully.
To conduct a SWOT analysis, the team answers the following
questions:

1. What strengths do we have, and how can we take
advantage of them?

2. What weaknesses do we have, and how can we min-
imize the impact they will have on the project?

3. What opportunities are there, and how can we capi-
talize on them?

4. What threats to the project exist? What can we do to
eliminate or minimize them?

(Note: You can download a form for conducting a
SWOT analysis from my web site: www.lewisinstitute.com.)

Using the SWOT analysis, the team can develop an ac-
tion plan to address the weaknesses and threats and formu-
late ways to take advantage of strengths and opportunities.

104 CHAPTER 7



Force-field analysis: This is also a qualitative method, in
which the project team concentrates on the potential actions
of people. It essentially addresses the political environment
for the project. Two questions are asked. The first is, What so-
cial or political forces will help us succeed? The second is,
What social or political forces may cause us difficulty? Once
these are identified, the idea is to estimate the strength of
each force, and then compare the positive forces with the
negatives. If the sum of the positive forces does not exceed
the strength of the negatives, your project is headed for fail-
ure. This is a difficult exercise to quantify and therefore is
best done by attempting to find ways to accommodate or
neutralize the resistance. Other areas to concentrate on when
performing a force-field analysis could include feelings or
perceptions of other nonrelated groups that could have a
negative impact on the project.

Risk Response Control Plan

Once risks have been identified and quantified, it is time to de-
velop a plan on how to handle the risks that have been se-
lected for action (there is no need to take action for risks that
are unlikely to have any impact on the project). Based on the
risk assessments, the team should prioritize them according to
their severity, probability, and exposure and should recom-
mend actions to handle these risks. These actions may include:

Avoidance: You can avoid the risk. This often means finding
the root cause of the risk and eliminating it. For example,
suppose there is a risk of hostile community relationships
due to an industrial installation near a neighborhood. This
actually happened in a mill town. The company avoided the
problem by offering to purchase the residents’ houses for
twice the appraised value. Those homeowners who had ob-
jected eventually accepted the offer and moved.

Transference: It may be possible to transfer the consequence
of a risk to another organization. Transference is widely
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used, especially for large projects that cost millions of dollars.
There are two ways in which this can be done. One is to con-
tract the work to another group. The second is to purchase
insurance to cover the risk. Either way, the risk exposure has
been transferred to someone else. In the case of insurance, the
downside is that the organization is required to pay a risk
premium to the insurance company. In the case of contract-
ing out the work, you lose direct control over it.

Mitigation: You can also reduce the risk by reducing its proba-
bility and/or the impact on the project. For example, the new
product is more likely to be completed on time if the scope of
the project is reduced; more frequent tests are conducted to
ensure problems are detected early; or a more stable and
proven production process is implemented. Other examples
are the seat belts and airbags in your car. Their objective is to
reduce the chances of the risk occurring or its impact. Tudor
Rickards has suggested that seat belts and airbags actually in-
crease the probability of an accident because people have a
false sense of security should they have an accident. He has
(not entirely jokingly) suggested that a better approach may be
to place spikes across the dashboard so that drivers are sure
they will be injured should they hit something. Doing so
would cause them to be more careful (Rickards, 1975).

Acceptance: It is a sometimes-viable strategy to simply ac-
cept a risk if it occurs. This approach should be coupled with
a “what-if” scenario and a triggering action if the risk occurs.
For example, in the digital phone market, since the
time-to-market is the most critical factor, the manufacturer
may be willing to offer “patches” or quick fixes online for mi-
nor firmware bugs or “un-user-friendly” features found in
the product, rather than delay the new product launch.

Risk Handling and Tracking

The last step in proactive risk management is to continue to
assess the identified risks, track the status (or changes), and
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update the response actions. It is also important to continue
to identify new risks in the project. No project is static—every
project will change over time. This is a continuous process
that will only be completed when the project is completed or
terminated.

RISK MANAGEMENT REVIEW

If you do not actively attack and prevent risks in advance, they
will catch up with you one day. Management should therefore
enforce proper risk management in a project. While the project
team should handle the detailed actions, such as risk manage-
ment planning, risk identification and assessment, and risk re-
sponse planning (as discussed above), the team must
communicate these findings and actions to management for
endorsement. This is because these decisions will have great
implications not only for the project alone, but also for the or-
ganization, sponsor(s), and stakeholders. Therefore, manage-
ment must fully understand the implications of these project
risk decisions for the organization as a whole.

All risks must be clearly identified and quantified, and
response actions provided. A proper format is therefore nec-
essary for consistency and easy management review. The risk
implication matrix (RIM) is a good tool for the project team to
use to monitor and track the risk action plan. In preparing for
the management review, the team should summarize the
risks in a simple and easy-to-understand format for manage-
ment to endorse. Many companies have applied a tool called
the maturity grid for management review and making deci-
sions. The maturity grid is used to judge whether the risks
and their action plans are acceptable before the team contin-
ues with the project. As we have seen in Chapter 1, the big-
gest investment for a new product development project is
made at the time when the new product is ready for produc-
tion. To minimize cash flow and cost problems, it is better to
terminate a doomed project as early as possible. Senior man-
agers make this decision, so they need solid information on
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risks as early in the project as possible. The maturity grid is
also used to communicate project readiness.

RISK ASSESSMENT AT PROJECT CONCEPT PHASE

At the project concept phase, management should review
project risks and decide if the project should be implemented.
So that management can make this determination, the project
team should assess project feasibility in all areas– including
market risk, project scope, and timing risk, as well as re-
source and technology risks. The first risk management meet-
ing should include participants and representatives from
marketing and sales, product quality, manufacturing, devel-
opment, engineering, and the core project team members.
The team should identify potential risks in their respective
areas and, together as a team, assess the risks and produce a
response plan. The risks should be prioritized, and risk re-
sponse actions defined, in the risk implication matrix. The
team should then translate the risks into the project maturity
grid using the following criteria.

Project Risk Severity

Market and customer risk (M) (market stop): The project is
not feasible to implement due to a lack of market or no ma-
jor customers. This is a showstopper for the project. The
team is required to prepare a response action plan and a
contingency plan.

Project timing risk (T) (time stop): The project cannot be com-
pleted within the time frame specified. This is also a show-
stopper for the project, and the team is required to prepare a
response action plan and contingency plan.

Project resources risk (R) (resources stop): The project team
does not have all the necessary resources to implement this
project. This includes human resources (project team mem-
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bers) and funding. This is a showstopper for the project, and
management is required to allocate the necessary resources
or place the project in jeopardy. The project team is required
to prepare a proposal to manage the situation.

Project scope risk (S) (scope stop): The project scope, prod-
uct functions, and features are not feasible to execute be-
cause new technology is not yet ready or staff lacks the
know-how to operate it. This is another showstopper. The
team is required to prepare a response action plan and con-
tingency plan.

Acceptable risk (D) (accepted risk): The project team has
identified the potential risks but found they are not critical or
are acceptable. These risks do not affect project implementa-
tion but do require continued monitoring and assessing to
see if their attributes change during project implementation.

Evolution Factors

Level 5: Risks are identified but not yet evaluated.

Level 4: Risks are identified and assessed but there is no re-
sponse and action plan to address the risk. Contingency plan
is not available.

Level 3: Risks are identified and assessed, a response and an
action plan are prepared, and a contingency plan is available.
However, the effectiveness of these plans has not been as-
sessed or agreed upon within the project team and among
the project stakeholders.

Level 2: The response action plan and contingency plan have
been reviewed and accepted. This plan is not yet included in
the overall project plan for execution.

Level 1: The risk response action plan is part of the overall
project plan for monitoring and tracking.
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Based on the above classification and the documented
risks in the RIM, the team can now summarize the risks into
the project maturity grid, as shown in Figure 7.1. This will
provide management with a clear idea of the risks associ-
ated in this project. For example, if there is a risk of delaying
the project due to unavailability of new technology, but the
team has not assessed how long this new technology may be
delayed, or has failed to assess its impact on the project,
then this would be a T-5 Risk scenario. “1” (as indicated, 1
risk) will be placed in the T-5 square. If you have another
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risk related to another problem that may cause another de-
lay, then the number will be increased accordingly. The
shaded zone represents major risks for which management
attention is required.

RISK ASSESSMENT AT THE PROJECT DEFINITION PHASE

At the project definition phase, management is to review
with the project team the final definition, scope, and specifi-
cations for the project. This is a critical stage, as it will finalize
project requirements before the team can proceed with plan-
ning. This is also the last opportunity for the team to agree
with the project sponsor and project beneficiaries on project
deliverables. The project team must state clearly the deliver-
ables of the project in a project charter that summarizes all
project details, in agreement with the project sponsor. The
risk assessment should also cover the unfinished items from
the previous risk assessment at the project concept phase.
However, risk assessment at this stage should focus primar-
ily on risks related to project definition.

Project Risk Severity

The same factors are examined in this phase that were exam-
ined at concept phase—market feasibility, schedule, re-
sources, scope, and so on.

The Evolution Factors

The evolution factors are also the same as those examined in
the concept phase.

Once again, these factors are entered into the risk impli-
cation matrix. Management will decide whether to proceed
with the project, cancel it, or modify requirements so it can
continue.
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RISK ASSESSMENT AT THE PROJECT PLANNING PHASE

At the project planning phase, management is to review pro-
ject risk and decide if the project plan covers the whole pro-
ject, including adequate risk response and action.
Management should also determine if there are any changes
in market conditions that may affect the project. The same
procedure is applied to this phase that was used in previous
phases to examine project risk severity, evolution factors, and
the risk implication matrix, again to determine the disposi-
tion of the project. This procedure is often referred to as a
stage-gate process, which enables management to decide
whether a project should continue or be terminated at each
major step.

RISK ASSESSMENT AT THE PROJECT
IMPLEMENTATION PHASE

For new product development projects, the focus of risk as-
sessment at this phase will be on the development of the
product and customer acceptance. In general, additional risks
are often found during the design verification test (DVT) and
design maturity test (DMT). The team should use the RIM to
document, monitor, and track all these risks, as was done at
previous phases. The product maturity grid is the most effec-
tive tool to report risks to management (see Figure 7.2).

Following are a few guidelines specific to this phase that
should be considered.

Product Risk Severity

Safety or environmental risk (S): During the DVT and DMT,
a product found to have safety risk or environmental risk
must be corrected immediately. This is a showstopper for the
project. The team is required to prepare a response action
plan and a contingency plan.
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Not sellable or not producible (A): Based on the DVT and
DMT tests, there are major defects that cause this product to
be unsaleable or unproducible. This is a showstopper for the
project. The team is required to prepare a response action
plan and a contingency plan.

Not acceptable by major customers or produce with major dif-
ficulties (B): The problem detected will not be accepted by
major customers and/or production will have difficulties
producing the product. This is a showstopper. The team is re-
quired to prepare a response action plan and contingency
plan.

Can be sold or produced with minor difficulties (C): The prob-
lem detected will be accepted by most customers but will not
be improved at the mass production stage; or the problem
may cause minor production problems. This is a not show-
stopper. The team is required to prepare a response action
plan to resolve this problem.

Risks are identified and accepted (D): The project team has
identified potential risks but found they are noncritical or are
acceptable. These risks do not affect the implementation of
the project but require continued monitoring and assessment
to determine if their attributes change during project imple-
mentation.

Evolution Factors

Level 5: The root cause of the problem is unknown. This is
rated as the highest risk.

Level 4: Corrective action is not yet finalized. This is rated as
second highest risk. The team must come up with corrective
action as soon as possible.

Level 3: The corrective action has been determined but not
yet verified or proven.
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Level 2: The corrective action is verified to be effective but is
not yet implemented.

Level 1: The corrective action is both implemented and effective.

The project and product maturity grids are very useful
tools for management. They provide a clear, concise over-
view of project risks and response and action plans at differ-
ent project phases. Management uses them to understand
individual project risk issues and their impacts on the organi-
zation before reaching final project decisions.
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Many companies have also adopted the traffic light sys-
tem to highlight critical problems. Any problem that falls into
the “red zone” (up to B-3) is considered a “red alert” and re-
quires special management attention.
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Project Quality
Management

Quality management is a systematic way of
guaranteeing that organized activities
happen the way they are planned. . . . Doing
things right the first time adds nothing to
the costs, doing things wrong is what costs
money.

—Philip Crosby

What is project quality management? And why does it mat-
ter?

First, let’s state why it matters. Studies continue to find
that one reason for poor project performance is rework,
largely due to inadequate planning. Crosby’s quote above
says it all: doing things right the first time does not add to the
cost of work. It is rework that is wasteful, and the studies
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consistently find that it accounts for about 30 percent of pro-
ject costs. For that reason, project quality management is one
of the most important, yet overlooked, activities that you
should consider in accelerating your projects.

Clearly, if you can reduce or eliminate rework, you can
do your jobs faster and cheaper at the same time. This means
that you reach breakeven faster with new products, giving
you some protection from competitors who might follow you
very quickly with their own products. Furthermore, you re-
duce the probability that you may have to cancel a product
development project because the product will never yield the
required return on investment (because you have reduced
the investment). Building in steps that reduce rework
through improved quality is a no-brainer!

SIMULTANEOUS PRODUCT AND PROCESS DEVELOPMENT

Two major factors affect final product quality. One is design;
the other is the manufacturing process. Both must be carried
out properly. If you design a perfect product and produce it
using a flawed process, the final product will not conform to
its requirements. Likewise, the best manufacturing process
cannot produce a perfect product from a flawed design. For
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that reason, the best way to accelerate a product develop-
ment project is to design the product and the manufacturing
processes simultaneously. This approach will be described in
subsequent sections of this chapter.

PROJECT QUALITY MANAGEMENT DEFINED

The Guide to the Project Management Body of Knowledge
(PMBOK® Guide) suggests that project quality management
includes the processes required to ensure that the project will
satisfy the needs for which it was undertaken (PMBOK 2002,
p. 95). It covers three major processes:

1. Quality planning: Planning how to assess and en-
sure that the project will meet the project specifica-
tions and related quality standards.

2. Quality assurance: Conducting tests and evaluations
to assess whether the project meets quality require-
ments and standards.

3. Quality control: Monitoring project progress against
the pre-established plan and ensuring that proper
corrective actions are taken if project work fails to
meet quality requirements.

This generic project quality management system is suit-
able for all different types of projects.

For new product development projects, while we will also
follow these main processes, we focus more on the specific as-
pect of the new product development project quality manage-
ment systems (NPD-PQMS) that cover the following areas:

1. Design quality: This is ensured by planning, assess-
ing, and verifying at the beginning of the project
whether the design of the new product conforms to
all design rules and specifications. This includes
both software and hardware designs.

2. Product quality/product design validation:
Achieved through the planning, assessment, and
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verification of whether the final product conforms to
the product specifications. This includes all the dif-
ferent types of product testing. It too should be
planned and organized from the beginning of the
project.

3. Process quality: Achieved by planning, assessing,
and verifying the manufacturing processes used
to produce the new product. This should also be
planned and organized at the beginning of the
project, but it will become more active during the
engineering run and pilot production run.

4. Project quality control: An audit of project imple-
mentation procedures to monitor, assess, and feed
back the control of this specific project in order to
fulfil the requirements of design quality, product
quality, and process quality.

5. Project management audit: A system audit con-
ducted to review, assess, and improve the project
management system itself, in order to assure that all
projects are managed systematically, consistently,
and effectively. This is a proactive approach to
ensure that projects are done right the first time,
every time.

DESIGN QUALITY

The actual design of the product has the greatest influence on
its quality. If a product is designed to perform better than the
product specification with acceptable manufacturing toler-
ance, you will have fewer problems during the production
phase. Likewise, if a product is designed to barely meet the
specifications, then production must perform more tests to
ensure that the specifications are being met. This is the basic
philosophy for the Six Sigma program. For this reason, de-
sign quality is one of the most important elements in new
product development projects. To prevent or minimize de-
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sign quality issues, the team must plan design quality at the
outset of the project and integrate the design quality plan
with the overall project plan.

At the design quality planning stage, the team should
take inputs from the following key areas:

1. Design rules: Based on their own past experience,
many companies have established their own
in-house design rules to guide designers in develop-
ing good products. If such rules are unavailable, the
team should follow the standard design guidelines
published by their suppliers or by professional insti-
tutes. The design quality plan should ensure that
these design rules are followed; a written report
should be prepared to describe exceptions.

2. Lessons learned from previous projects: Mistakes
made in previous projects, or problems and issues
associated with them, are the most valuable lessons
for the project team. The design team should review
these problems to ensure that they will not be re-
peated. The design quality plan should ensure that
these issues are addressed during design review
meetings.

3. Failure mode and effect analysis (FMEA): This pro-
cess was described in Chapter 7. The design quality
plan should address the problems and issues identi-
fied by the FMEA.

4. Benchmarking and competitor analysis reports:
These are conducted in order to evaluate the
best-in-class products and your competitors’ activi-
ties. These studies will provide you a clear under-
standing of the product that the team should
develop and reveal the strengths and weaknesses
your competitors’ products. These findings will
serve as a useful reference for the team developing
the design quality plan.
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5. Quality data on similar products: Other important
sources of quality data are field failure reports for
similar products. The project team should examine
customer quality data and devise an action plan to
prevent problems from recurring.

6. Customer requirement specification: A very im-
portant document that specifies clearly the cus-
tomer requirements and expectations. However,
very often this document is not reviewed or is not
available for project planning. It is crucial that this
document is reviewed and its key points addressed
in the project plan.

7. Quality function deployment (QFD): A tool widely
used in American and Japanese companies to ensure
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that customer wants and needs are included in the
product planning and development processes. The
output of the QFD analysis is a priority list of cus-
tomer requirements correlated to product parts, pro-
cesses, and control methods. The design quality plan
should ensure that these customer priorities are be-
ing reviewed and addressed in the project.

8. Design evaluation tests (DET): These tests are usu-
ally conducted by the design engineers to evaluate
different design options, and normally done in small
quantity with mock up or hand-made samples. The
design engineers will plan and conduct the tests
when necessary, normally in the lowest level of the
work breakdown structure (WBS), and details of
these tests may not be included in the overall project
plan monitored by the project manager. However, as
the DET are conducted by design engineers to select
design options, the findings should be reviewed at
design review meetings.

The output of the design quality plan is a detailed de-
scription of key customer requirements, their impact on the
project, and actions to be taken by the project team to ensure
that these requirements are met. The key information to be
included in a design quality plan is summarized in the fol-
lowing section.

Design Quality Plan

� Prioritized customer requirements: Detailed descrip-
tions of top-customer requirements and expectations.

� Design considerations and criteria for key-customer
requirements: Design criteria that must be met to
fulfil these customer requirements.

� The measurement method for these design criteria:
Methods to measure the effectiveness of the design
to fulfil customer requirements.
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� Schedule: Date that these designs will be completed
and verified.

� Design owner: Person responsible for the design.
� Results/findings: Results of the design verification

(at component or subsystem level) at bench-test
level, before the system integration.

The design quality plan should be used in every design
review meeting. The team should determine whether these
key design requirements are being met and, if not, specify
corrective actions to be taken. The design quality plan should
be updated before the next design review meeting.

PRODUCT QUALITY–PRODUCT DESIGN VALIDATIONS

The mission of a new product development project is to de-
velop a product that meets specifications, within the time and
budget allocated. The purpose of product design validation is
to confirm that products have met product specifications.

In general, there are three types of tests:

1. Design validation tests (DVT): These tests are usu-
ally conducted by quality and reliability engineers to
determine whether the product design is ready for
production. The DVT should include functional and
nonfunctional tests as well as environmental tests.
Most companies will test the product not less than
one-third of the mean time between failure (MTBF)
specification before starting higher volume produc-
tion. This is a critical decision for production ramp
up and should be included in the overall project
plan (see Figure 8.1.)

2. Design maturity tests (DMT): These tests are also
conducted by quality and reliability engineers to
confirm that the product design is finalized and
ready for production. This is normally the last step
before the project enters into the project closeout
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phase. Like the DVT, the DMT should be included
as part of the overall project plan (see Figure 8.2).

3. Ongoing reliability tests: Once production takes
over, they will continue to assess product quality
and reliability by conducting regular reliability (en-
vironmental) tests. This is normally a part of pro-
duction tests and not project-related.

PROCESS QUALITY/PROCESS VERIFICATION TESTS

The process verification test has two purposes: (1) to verify
that manufacturing processes will produce the product ac-
cording to design specifications, and (2) to verify that pro-
cesses are in place to produce it right the first time. This
includes designing the production process to reduce human
errors (including applying the principle of foolproofing the
process, making it nearly impossible to do the step incor-
rectly), ensuring equipment repeatability, and reducing the
effects of material variability.

To verify that manufacturing processes will produce
the product to meet design specifications, the team should
first identify the critical design criteria and run a few evalu-
ation samples built in the actual production environment to
verify the results. This is commonly referred to as a pre-pro-
duction run. Normally, this can be done during the engi-
neering run, pilot production, or production trial run. The
samples produced during these pre-runs should be ana-
lyzed closely before large-scale production begins. The team
should review the production yield and test data, analyze
the production rejects, and determine whether they are due
to manufacturing problems or design-related problems.
This is essential to prevent finger-pointing between manu-
facturing and engineering.

Assuming that the design validation has confirmed that
the product will perform as required, process validation
must examine four areas that contribute to process problems:
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1. Human error: The best way to eliminate human er-
ror caused by lack of skill or training is to establish
an operator training and certification program. In
addition, where possible, design the process to be
foolproof or mistake-proof, as mentioned above.

2. Incoming materials quality control: This is an in-
spection of raw materials before they are used in
production. Normally, incoming inspection takes
random samples from incoming batches and tests to
see that they meet specifications. However, for criti-
cal components, many companies will initially con-
duct a 100 percent inspection and implement sample
inspection only after they are sure that material
quality is stabilized.

3. Machine capability and measurement system: One
of the major process variations is due to machine ca-
pability (referred to as CMK) and measurement sys-
tem variation (equipment repeatability and
reproducibility, R&R). The project team should re-
view these two areas for better machines, and test
equipment control.

4. Process capability: This measures whether the pro-
cess can produce products consistently across multi-
ple production cycles. Design engineers identify the
critical process parameters and monitor these using
statistical methods, such as control charts.

Build a System to Eliminate Human Error

Human error is the most common cause of production error.
However, it is important to keep in mind that almost no per-
son wants to do a bad job (except disgruntled employees en-
gaged in deliberate sabotage). In many cases, failure is due to
process steps that are not mistake-proof.

The mistake-proof approach is to design the production
process so that the operator simply cannot do it wrong. For
example, in the printed wiring board assembly operation, us-
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ing a template that only has a few small windows that will al-
low the operators to place the components onto the printed
circuit board greatly reduces the likelihood of wrong compo-
nent placement.

No matter what the process, operators must be properly
trained to do their jobs. To develop an operator certification
program, the team should first identify the process steps that
require human judgment and special skills. From this list, the
team can then formulate the types of training required to
eliminate potential errors. Training ensures that operators
understand the processes (manufacturing steps) clearly.

The next step is to assess the operators’ knowledge. The
final step is to ensure that there is a proper training record and
identification of who has attended what types of training.

One of the smartest ways of certifying operators is to
have them teach someone else how to do their job. Their abil-
ity to do this is convincing evidence that they know the job
very well.

Incoming Quality Control

One of the most basic process control procedures is ensuring
that all materials being used in production meet specifications.
As stated previously, inspection usually begins with a 100 per-
cent inspection of critical components and changes to sam-
pling after a supplier has proven that they can provide quality
components. Nowadays, most companies hold suppliers re-
sponsible for the parts’ performance at production, thus elimi-
nating incoming inspection. This is called a ship-to-stock
program or just-in-time parts. But for new products and new
production start-up, most companies minimize their risk by
inspecting critical components 100 percent.

Machine Capability and Measurement System

To build quality into a product, the product design and
manufacturing processes play an equally important role.
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We previously discussed design quality; now we focus on
manufacturing processes.

For all manufacturing processes, machine and test
equipment integrity are at the heart of process control. To en-
sure that the machines and fixtures will produce consistently
good products, the machine capability index (CMK) provides
clear feedback.

CMK is used to assess the variation of a machine to deter-
mine if it meets target performance. For new products, the
CMK index is used to specify whether new machines can be
released to production. This is only acceptable when the CMK
is higher than the target value. The target value is set by the
project team or management at the beginning of the project.
(For example, the threshold may be “CMK exceeds 1.33,”
which is equal to four sigma, or “CMK is more than 2,” which
is equal to six sigma). The machine capability index is also
considered as the calculated limits for the process capability
index (CPK), as it is impossible for the process to have a
higher capability index than the machine producing it. When
the target CMK is not met, corrective and improvement ac-
tions must be taken before repeating the measurements.

For test equipment control, the team should focus on
test equipment repeatability and reproducibility (R&R).
When test equipment is used to separate good from bad
product, it must be accurate and repeatable. Accuracy means
the unit measures correctly. When one unit gives a different
measurement than another one, there is a problem with one
of them. Repeatability means that the unit consistently gives
the same measure of a standard. If equipment measures the
same item many times but each time gives a different result,
there is a repeatability problem. Usually a test equipment cer-
tification group ensures that these issues are addressed.

Process Capability

A process transforms raw materials into a useful product. A
process consists of people, raw materials, procedures, ma-
chines, and test equipment. Therefore, process capability is
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the assessment of the combined performance of these factors
in producing a product. A process capability index (CPK) is
established by a study conducted on significant product char-
acteristics and process parameters to determine the capability
of the process in producing the products in multiple produc-
tion cycles.

A product can have more than one critical parameter,
so, to establish its process capability indices, the team should
first determine the list of critical parameters. Once this is
done, the team must collect the data for these parameters
during the engineering run, production pilot run, and pro-
duction trial run. These data can be used to compare with the
specification limits to calculate the CPK for each critical pa-
rameter. Like the CMK, the team should set the target CPK
for these critical parameters in advance, and when the target
CPK is not met, corrective and improvement actions must be
taken before repeating the measurements.

PROJECT QUALITY CONTROL

The purpose of project quality control is to ensure that all
planned activities are carried with positive results. Negative
results should trigger corrective actions and proper risk as-
sessment and response. The team should prepare a project
quality control plan at the beginning of the project, which
should cover all the quality activities required for design qual-
ity, quality assurance, and process quality. It should also cover
all key project activities, such as design review schedules,
FMEA schedules, key management milestone meetings, and
risk assessment and response plan review meetings. This plan
is not separate from the overall project plan, it is part of it.

The format for the project quality control plan can vary
depending on the requirements of a company, but it nor-
mally covers the following topics and schedule:

1. Top-level project milestone plan: The five major
project phases and their respective management
milestone meeting schedule.
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2. Product specification release and customer require-
ment specification review meetings: These are very
important meetings in which the quality team for-
mulates plans for design quality, quality assurance,
and process quality.

3. Design quality plan: The activities required for
achieving design quality. These would include a
FMEA schedule, design review schedule, and cor-
rective action plan and tracking system.

4. Quality assurance plan: The tests that are required
for evaluating product quality, such as the design
validation test (DVT) plan and schedule, and the de-
sign maturity test (DMT) plan and schedule.

5. Process quality plan: The plan for all the machine
and test equipment capability studies and process
capability studies. This includes the engineering run
sample schedule, production trial run schedule, and
the production trial run schedule.

6. Risk management meeting schedules: Meetings
conducted to perform risk identification, assessment,
and response planning.

7. Project problem log review schedule: A regular
meeting to review problems and corrective action
status for immediate attention and action.

Project Management Audit

The project management audit system reviews, assesses, and
improves the project management system in order to assure
that projects are managed systematically, consistently, and
effectively. This is not a project team activity, and is normally
conducted by the corporate quality team or by independent
project management experts. It is aimed at improving the
project management process.

The audit criteria should be based on the individual or-
ganization’s project management process; however, in gen-
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eral, it should cover the key areas as listed in the Project
Management Body of Knowledge (PMBOK®).

There are two project management frameworks:

1. The project management context: This covers the
environment in which the project is being operated
(such as project organization, structure, and report-
ing) in the project life cycle.

2. The project management process: How the project
is planned, organized, executed, completed, and
closed out. Are process steps standardized and clear
to all project team members? How are interactions
between project team members and other processes?

There are also nine project management knowledge ar-
eas that project managers should attend to for every project:

1. Project integration management: This is the process
whereby a project manager coordinates various
functions within the project and integrates them into
a consolidated project plan, which details all activi-
ties that must be performed in order to achieve the
overall project objective.

2. Project scope management: Project scope refers to
the project ‘s boundaries. What will be done? What
will not be done? One cause of project failure is pro-
ject scope creeping up in small increments, which
eventually become very large in total. The project
plan should be changed only after considering the
impact on scope, and these changes should be ap-
proved in writing.

3. Project time management: This is a misleading
term. The term “time management” conjures images
of personal time management for most people–using
personal digital assistants, filofax, day-timers, or
Franklin Planners. As used in the PMBOK, however,
it refers to project scheduling, and proficiency in
project scheduling can make or break a project.
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4. Project cost management: This goes without saying.
Two cost areas must be managed. One is the cost of
running the project, and the other is the cost of pro-
ducing the new product. There may be tradeoffs to
be made between these, and senior management
must decide on such exchanges.

5. Project quality management: This is the subject of
this entire chapter. It means managing the project in
such a way that quality goals are achieved.

6. Project human resources management: This area of
knowledge deals with staffing, developing, and
managing human resources to achieve project suc-
cess. In the United States it also addresses discrimi-
nation issues.

7. Project communication management: A communi-
cation plan is an oft-forgotten aspect of an overall
project plan. The team must determine to whom in-
formation must be sent, in what format and fre-
quency, and in what mode (written, verbal, formal
presentations, etc.)

8. Project risk management: Identifying, assessing, and
planning for the management of any project risks.

9. Project procurement management: This area deals
with the procurement of materials, capital equip-
ment, and outside services for a project.

10. Professional responsibility: This area deals with the
conduct expected of project managers in order to as-
sure that ethics violations are not committed.

PROJECT MANAGEMENT AUDIT GUIDELINES

The project management audit is an effective method to as-
sess the status of project management in an organization. I do
not intend to describe a project management audit in detail,
as there is no one way of conducting an audit, and it is out-
side the scope of this book. However, to the degree that the
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project management process is itself flawed in some way,
you will not be able to accelerate your projects. Remember,
process will always affect task outcomes!

For that reason, brief guidelines on how to conduct a
project audit, together with a checklist for launching an audit
in an effective and efficient manner, follow. One benefit of
using a standard checklist is to enable a comparison among
the audit results for different projects in order to determine if
improvements are being made.

The project management audit should be based on fol-
lowing documents:

1. The audited organization’s project management
process or methodology: One objective of the audit
is to determine if the methodology is being fol-
lowed, and if so, is it effective? If it is not effective
then a change to the methodology must be made.

2. The Project Management Body of Knowledge
(PMBOK): The audit should determine if the two
project management frameworks and nine knowl-
edge areas (as discussed above) are being ad-
dressed properly.

3. All project documents: There are many project doc-
uments, such as project scope definition, manage-
ment milestone meeting minutes, the overall project
plan, project meeting minutes, and so on that pro-
vide information for the audit.

4. The corrective action log: The problems encoun-
tered, and their corrective actions and status.

5. The related product roadmap: How projects are be-
ing planned, initialized, and executed. This is based
on the product strategy or an ad-hoc project.

The project management audit is conducted by examin-
ing project documents and conducting interviews with the
project manager, project team members, and stakeholders.
The detailed checklist follows
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Manufacturing: Turning a
Sample into a Product

You may be able to produce a hundred
samples in your lab; your real challenge is to
produce one million in production and make
money out of it.

—Advice to an engineer (source unknown)

The most critical moment in any new product development
is when it enters production. Let’s face it: if you have a great
product but you cannot produce it, you really do not have a
product. If your engineers can make samples in the lab but
your production facility has great difficulty manufacturing
the product in high volume, it will not be a winning product
for you. The key is to balance the requirements between
time-to-market and mass-production. However, this balance
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can be very difficult to achieve and often leads to major con-
flicts between R&D and manufacturing.

It is no secret that many companies struggle to resolve
the conflict between these two functions. This conflict often
hurts the company badly, as products may miss the market
introduction window. There are always two sides to a story,
but regardless of this, the fact is that a late product hurts ev-
eryone in the company.

The problem is, why are people not cooperating? One
answer lies in the basic organizational structure and perfor-
mance measurements. In their book, Developing Products in
Half the Time, the authors summarize this conflict in a very
simple way: “It is not surprising that manufacturing often
sees new products as a problem rather than a benefit. After
all, they get measured on the basis of monthly shipments and
gross margins. . . . There is simply very little short-term in-
centive for most manufacturing organizations to support new
products” (Smith & Reinertsen, 1998).

From the development function point of view, they
could design a product that will cover every possible prob-
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lem in production, but to do so would require so much time
that, by the time it is released, it would already be obsolete.
So the real question is: What is good enough for production
and how do you achieve it? Smith and Reinertsen suggest the
following actions to address this conflict:

1. Create opportunities for overlapping: “Manufac-
turing is forced to be involved from the beginning.
If the manufacturing people join the team full-time
from the beginning, they will either have to work on
engineering or marketing tasks, or identify opportu-
nities for overlap so they can begin work on manu-
facturing tasks, even if this must be done with only
partial information.”

2. Change incentives for manufacturing: This is a
long-term approach that gives credits and incentives
to manufacturing for introducing new products.

3. Provide a champion for new products in the fac-
tory: This champion should be from manufacturing,
but reports to development during product develop-
ment and introduction. Because he is from manufac-
turing, he will have more credibility and influence
within the factory than would someone from devel-
opment.

4. Members of the development team should spend
real time on the factory floor: When the team spends
time to understand production processes, they get
valuable manufacturing experience that should go
into product design. They also establish contacts and
relationships with manufacturing for future process
and equipment development discussion.

The suggestions outlined by Smith and Reinertsen are
good tactical ones. The process enables manufacturing to get
more involved in the new product development process, but
it does not resolve the fundamental conflict. Some questions
remain:
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1. How do you get manufacturing interested in pro-
ducing a new product?

2. How can manufacturing become a willing partner
for new product introduction?

3. What is in it for the head of manufacturing?

4. What would you do if you were the leader of these
two functions?

When Louis Wong was an operations manager for a
disk drive company, his division manager always told him,
“You must keep your organization lean and mean. But your
engineering people must be capable. They must be able to
handle all types of product and process problems. Nobody
will disagree with you that quality is the most important job,
but how to solve a quality problem is the heart of the issue.
Your engineering people must have a can-do and will-do at-
titude. The question is, how do you instill this attitude in
manufacturing for new product introduction?”

Clearly, manufacturing has no function if they have no
products to build, and since all products become obsolete
over time, unless there is a steady flow of new products they
will eventually find themselves jobless. If they understand
this, they will fight to take new products into production.
They must also be capable of handling problems after they
begin mass production. To achieve this goal, some possible
strategies follow:

1. Create competition among factories if you have
them. The factory that can produce the new product
at lowest cost and highest quality “wins” the job.

2. Manufacturing can/will make money from new
product introduction.

3. Process and equipment development should report
to manufacturing.

4. Enable manufacturing with a strong advance engi-
neering team.
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Creating Competition among Factories

When Wong was a regional program manager for a semicon-
ductor company in Singapore, the company would hold an
“Annual Operations Plan” meeting that would decide that
year’s operational budget and what products to allocate to
which factory in Asia Pacific. Plant managers would first pres-
ent their plans, and value-added activities that they could im-
plement, and identify products they would like to produce.
Everyone was eager to take on more new products, of course,
along with the investment and new technology that attends
them. This was a great motivation for the factories. They all
knew very well that if they did not get new products, the fac-
tory would run out of work and have overcapacity. In fact, the
net result was that not a single plant manager complained
about problems with any new products they had taken on pre-
viously; they only wanted more new products, regardless of
what would happen during production later on.

If you have only one factory, you could invite your sub-
contractors into the discussion. The objective is to make them
willing partners. They should be the ones telling you that
they want to take on new products. Following is a simple
process for achieving this result:

1. Before the project starts, invite your project manager
to present a project overview to your factory and/or
subcontractor representatives to enable them to un-
derstand the project scope, the target quantity, tar-
get production schedule, target factory price, and
resources required to support this project.

2. Give them one or two weeks to think and plan.
They must review the impact of this project on their
factory and come back with a proposal that should
cover the target factory prices and full-time re-
sources they will provide to support this project.

3. A committee chaired by the manufacturing manager
should review their proposals, and then decide who
gets this job. Let the best proposal win.
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The outcome of this process is a firm commitment from
the factory. At the same time, enabling the manufacturing
people who are assigned to this project will create a strong
bond between them and the project team. Such team spirit
from the factory is very important to the project, as it will
smooth over problems and difficulties later on. Since it is
now an achievement for the factory to be awarded a new
product (after all, they have to be better than other factories),
they have to do everything possible to win the work. The
manufacturing boss will also do everything possible to make
this happen, because his or her own reputation is at stake (as
he or she chairs the selection committee.)

Capture the True Cost of Introducing a New Product

Even given a commitment from manufacturing, if they feel
they are treated unfairly it will evaporate. The factory must
not be penalized for something over which they have no con-
trol. Therefore, it is essential to establish a cost center in the
factory to capture all new product introduction costs and
charge them back to development. This is not just for ac-
counting purposes, but to capture the true development costs
for better future planning and business case justification. In
most new product justifications, the development cost does
not cover the scrap cost, labor cost, and equipment downtime
during prototype and pilot production stages. Initial produc-
tion is normally not as efficient as the final production run,
after the learning curve has been traversed. Under normal
conditions, production has to shoulder all these additional
costs, which adversely affects their overall performance.
Having the new cost center record these costs puts them in
the right perspective.

It’s essential to give credit to the factory if they drive the
various costs below the introduction targets. Each project will
have a budget for sample run, scrap cost, equipment cost,
and so on. If the factory team helps to reduce costs in the ac-
tual prototype manufacture, sample build, and pilot produc-
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tion, they deserve credit. In the costing system, if production
spends less than the development target budget, it should be
positive IFO (income from operations) for the factory—which
gives them incentive, because they can be rewarded when
they do well. If they spend over the target, the additional cost
should be shared with development.

The details of this scheme can be worked out based on
the company’s finance and accounting system, but the con-
cept is that the project team should have a budget for all the
new product introduction costs as part of the business case
justification. The cost for prototype and pilot production
should be planned and allocated to the factory that is doing
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the job. Of course, for the company, it is just a left pocket/
right pocket issue, but it provides measures that help to moti-
vate the factory to excel in the project team in order to benefit
from this new product introduction.

Process and Equipment Development Ownership

Traditionally, process and equipment development are con-
sidered development functions. Since manufacturing is the fi-
nal customer for the process and equipment, development
should involve manufacturing during the design stage. How-
ever, manufacturing may feel that it is too early for them to
get involved or, due to other pressing production problems,
they may shy away from the development process. On the
other hand, because the factory is often far from the develop-
ment center, engineers may feel that they will start the work
first and talk to the factory later. In the end, the discussion
never takes place.

Ownership is another problem. Development managers
always feel they are responsible for designing new products,
but they do not feel strongly that they should own the manu-
facturing process or equipment development. After all, they de-
sign products. It is manufacturing’s responsibility to figure out
how to build them. You may think this wrong, but it is the per-
ception of the development mangers and it is hard to change.

In the case of production, they have long-term interests
in the process and equipment design. When equipment is de-
veloped, it will be difficult for them to create a budget to re-
place that equipment as it wears out. As such, production has
more reasons to own the process and equipment develop-
ment. Therefore, we suggest that the process and equipment
development function should report to manufacturing; that
is, the process development council and equipment develop-
ment council should report to manufacturing instead of re-
porting to development or the innovation department. This
ensures that the process and equipment development pro-
cesses have a direct link to manufacturing. When the produc-
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tion team is involved directly in the project, they get more
direct feedback from production on the process and equip-
ment before it is finalized for prototype build and pilot pro-
duction. During the product development phase, a full-time
manufacturing engineer should work with the project team
and report to the project manager. The engineer should ac-
tively participate in project planning and prepare the team
for prototype building and a trial-run schedule. He/she
should also advocate the decision to start up production, and
communicate this readiness to manufacturing.

Enable Manufacturing with a Strong Advance-
Engineering Team

Ask yourself: If I were the development manager, would I
want a strong manufacturing partner that resolves all the
product or process problems after the product development
stage, or a weak manufacturing group that always needs help
to resolve product or process problems after the product is
introduced?

This is not an easy question to answer, because there
are pros and cons. Still, a strong and capable manufacturing
department that will resolve most production problems be-
fore asking for support is preferable. When they lack this ca-
pability, you often find that new product development
personnel (call that “project resources”) are pulled off the
job to solve urgent product problems, thus delaying devel-
opment of new products. The net result is that the deadline
for the new product does not change, and when these engi-
neers come back to the job they are forced to rush to finish
their designs, thus creating another product with design
flaws. The circle is a vicious one, and has no end as long as
this system prevails.

There are certainly times when development engi-
neers will have to solve problems with products already in
the field, but keep this to a minimum if you want to accel-
erate new product development. If you think the cost of
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supporting such a group is high, consider the cost of losing
customers because of recurring problems with product de-
sign quality!

When you place the process and equipment develop-
ment under manufacturing, there is another benefit—the pro-
cess and equipment development teams will better
communicate with the manufacturing engineering team, and
there will be cross-fertilization between the groups. The de-
velopment team will know more about the process and
equipment problems in a real production environment, while
the production team will learn more about the process and
equipment design. This benefits and strengthens both teams
in the long run.

THE ONE-TEAM CONCEPT

Almost any project expert will tell you that you must have
only one team for a project, and that all team members
should report to just one project manager. However, in many
cases, because manufacturing is located at a distance from
the development center, the site leader and team members
are almost certain to have their own normal duties on top of
their project activities. They will usually report to a func-
tional boss on a solid-line basis and to the project manager on
a dotted line. This is always the source of difficulties, con-
flicts and problems.

While it may be difficult to change this arrangement,
there is another way to manage. The site project leader and
team members should report directly to the development
project manager (hereafter simply called the project man-
ager). If there is any additional duty that they can perform
without affecting project progress, site management should
communicate this request to the project manager for ap-
proval. Only when the project manager agrees with the re-
quest are the site members permitted to carry out those
duties. This may sound like simple common sense, but many
organizations have more than one project leader, all report-
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ing to different bosses and claiming that they still report to
the project manager. Under these conditions, the project
manager has little or no control of the activities of off-site
personnel, which makes tracking, monitoring, and control-
ling the project impossible. In view of geographical location
differences, the line of command and reporting is very critical
for project success.

When implementing the above strategy, to win support
from manufacturing, the site manager should change the line
of reporting as suggested once the factory is committed to the
project. He or she also should propose a resource allocation
plan, thus providing a clear mandate to the project manager
to execute the project.

Cooperative Attitude

The most important objective of these actions is to foster a co-
operative attitude. The development and manufacturing
teams must work closely, as they are members of one team.

An old story illustrates this point. A merchant once set
forth on a journey to a mountainous region. He brought
along many goods, an old donkey, a young mule, and a
horse. He rode the horse and loaded his goods on the other
two animals. The young mule looked quite strong, so he
loaded most of his heavy goods on it and put only some light
goods on the old donkey. At first the young mule carried his
load with ease, but when he began to ascend the steep path
of the mountain, his load became too much for him to bear.
He began to travel with great pain.

The young mule then spoke to the old donkey in the
hope that he would help him lighten his load. But the don-
key paid little attention to his request. He then turned to the
horse hoping he could help him instead. But the horse said
to the mule, “I am carrying the master, putting some goods
on my back will make the master very uncomfortable.” So
the horse too turned down the young mule’s request and
carried on.
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Not long afterward, the young mule dropped dead under
his heavy burden. Not knowing what else to do, the man
placed all the goods carried by the mule on the donkey and the
horse and continued to ride the horse for the rest of his journey.

The donkey and the horse, groaning beneath their heavy
burdens, said to themselves, “We deserve this punishment. If
we had only been willing to assist the mule a little, he would-
n’t have died and we wouldn’t be carrying his load.”

The leader’s role is to foster a cooperative attitude be-
tween development and manufacturing. If the leader is un-
willing to promote this cooperative working attitude, the
company—like the mule—will fall, and everyone will suffer.

The Role of Site Project Manager

When a product is initiated in the development center but the
manufacturing center is at a different site, a site project man-
ager must be assigned to the manufacturing center. The ob-
jective is to involve the manufacturing site at the outset of the
project and ensure that the industrial inputs are taken into
consideration when developing the new product. This is es-
pecially important when the development center is utilizing a
new platform or technology. When a product is being devel-
oped in the mass-manufacturing center, the project manager
may combine both roles. One of the site project manager’s
most important roles is bridging the differences between the
development center and manufacturing.

The Development Project Manager

The development project manager (again, simply called pro-
ject manager hereafter) is responsible for the overall project
from the concept stage through the closeout stage. He or she
ensures the project’s success.

The project manager’s roles and responsibilities are:

1. Establish project deliverables (product function
and features, quality, time, and cost): The project

154 CHAPTER 9



manager should define and finalize project deliver-
ables based on the defined project scope. He or she
should review these deliverables with the project
sponsor and stakeholders to secure their agreement
up front in order to minimize changes during the
project execution stage.

2. Overall project planning and execution: The project
manager should establish and oversee the overall
project plan, and work with the subteam leaders to
support it.

3. Resource planning and execution: While manage-
ment should allocate full-time core-team members to
the project team, the project manager should follow
up to ensure that the resources are available accord-
ing to the project plan.

4. Budget control and reporting: The project manager
should control project expenditures and report prog-
ress to management.

5. Project business case review and reporting: During
project execution, the project manager should up-
date the project business case and report major
changes to management.

6. Communication with stakeholders: One of the ma-
jor roles for the project manager is to keep an open
communication channel with project stakeholders.
Should there be major changes, the project manager
should try to gain consensus from the stakeholders
and should strive to avoid any surprises.

7. Communication with key customers: The project
manager should continue the ongoing communica-
tion with key customers and ensure that customers
are aware of project progress and changes.

8. Communication with key suppliers and subcon-
tractors: Should there be any changes in the project;
the project manager should ensure that they are
communicated to suppliers and subcontractors. This
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is to ensure that suppliers are kept up to date on
changes and to avoid miscommunications.

9. Risk assessment and preventive actions: An impor-
tant role for the project manager is to continuously
assess risks and ensure that proper preventive ac-
tions are taken.

10. Project progress and reporting to management: The
project manager should report project progress to
management and highlight major problems that re-
quire management attention.

Site Project Manager Roles and Responsibilities

The site project manager’s primary job is to support the pro-
ject manager to ensure that industrial requirements and in-
puts are considered at the beginning of the project and are
implemented during its execution. The site project manager
will also lead site implementation work during the project
Implementation stage. The site project manager will also en-
sure that the product improvement team (PIT) is established
to take over the product after the project closeout stage. His
or her major roles and responsibilities are:

1. Participate in and contribute to project planning and
evaluate the project plan to ensure that manufactur-
ing interests are addressed. This is critical, as early
participation of the industrial team will ensure that
the project manager has adequate industrial inputs
to consider.

2. Detailed project planning relating to site activities
per the project master plan, and the plan’s execution
at the site. Monitor and control the site project im-
plementation according to the project master plan.

3. Project budget for site activities (including produc-
tion equipment and production line budget, etc.).
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Site budget control is one the site project manager’s
most important responsibilities.

4. Ensure that adequate site resources are allocated for
the project. Raise the red flag when resources prob-
lems are not resolved.

5. Take the lead for site trial-run activities (production
evaluation run before starting production), results,
and reporting. Communicate the results, findings, is-
sues, and actions to the project manager.

6. Ensure that the infrastructure (people, equipment,
etc.) is ready for the trial run. Also responsible for
ensuring that the normal trial-run parts are avail-
able. The project manager is responsible for any
unique/special parts for the trial run.

7. Site production ramp-up plan and its capacity; e.g.,
line layout, setup, molds, equipment, and training.

8. Lead the project when it is implemented in produc-
tion. This is a joint responsibility with the project
manager to ensure successful site implementation.

9. Exchange site project progress and overall project
progress with the project manager in a timely man-
ner.
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Competence Building
through Learning

Core competencies are the collective learning in
the organization, especially how to coordinate
diverse production skills and integrate multiple
streams of technologies. . . . The real sources of
advantage are to be found in management’s
ability to consolidate the competencies that
empower individual businesses to adapt quickly
to changing opportunities.

— Prahalad and Hamel

No doubt many of you read The Tortoise and the Hare when
you were children. Lately there has been a new version of
this classic fable circulating on the Internet. Here is how it
goes:
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Once upon a time a tortoise and a hare had an argu-
ment about who was faster. They decided to settle the argu-
ment with a race. They agreed on a route and started the
race. The hare shot ahead and ran briskly for some time.
Then, seeing that he was far ahead of the tortoise, the hare
decided he could sit under a tree for a while and relax be-
fore continuing the race. Soon he fell asleep. The tortoise,
plodding on, overtook him and finished the race, emerging
as the undisputed champion. The hare woke up and real-
ized that he’d lost the race.

The moral of the story is that even if you are better to-
day; it does not guarantee your future success. You cannot
idle, or else your competitors will catch up and overtake you.
Dr. Deming said that there are two kinds of companies, those
that are getting better and those that are dying. If you’re
standing still, you’re dying; you just don’t know it yet.

Fortunately, one failure does not usually mean the end
of the line (although there are clear exceptions). Most of the
time, the race will continue. This is the added modern twist
to the old story.

The hare was disappointed at losing the race and he did
some soul-searching. He realized that he’d lost the race only
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because he had been overconfident, careless, and slack. If he
had not taken things for granted there’s no way the tortoise
could have beaten him. So he challenged the tortoise to an-
other race. The tortoise agreed. This time, the hare went all
out and ran without stopping, from start to finish, and he
won by several miles.

What is the moral of the story? When you lose a battle, it
is not the end of the war. You need to know why you failed,
and determine your core competence and how to use it to
your advantage.

But the story doesn’t end here either.
The tortoise did some thinking this time, and realized that

there’s no way he could beat the hare in this race. He thought
for a while, and then challenged the hare to another race, but on
a different route. The hare agreed. In keeping with his
self-made commitment to be consistently fast, the hare took off
and ran at top speed until he came to a broad river. The finish
line was a couple of kilometers on the other side of the river.

The hare sat there wondering what to do. In the mean-
time the tortoise trundled along, got into the river, swam to
the opposite bank, continued walking and finished the race.

Now what is the moral of the story?
First: identify your core competency and then change the

playing field to suit it. In a competitive market, you must use
your competence to your advantage to build the core products
that will give your customers desired value and service.

But wait—the story is not yet ended!
By this time the hare and the tortoise had become pretty

good friends and they did some thinking together. Both real-
ized that their last race could have been run much faster. So
they decided to race again, as a team—against time. Their
goal was to beat their respective best times. They started off
with the hare carrying the tortoise to the riverbank. There,
the tortoise took over and swam across with the hare on his
back. On the opposite bank, the hare again carried the tor-
toise and they reached the finish line together. This time both
of them are winners. They beat their own best times when
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they worked together as a team. Both felt a greater sense of satis-
faction than they had felt earlier.

The moral of the story now?
It’s good to be individually brilliant and to have strong

competencies; but unless you are able to work as a team har-
nessing each other’s core competencies, you will always per-
form below par because there will be situations in which you
will do poorly and someone else will do well. Teamwork is
mainly about utilizing the right competence at the right time
and at the right place. When the team has a common goal, its
strength is equal to the sum of its competencies. It is always
more powerful than any single individual.

There are more lessons to be learned from this story.
Note that neither the hare nor the tortoise gave up after

failures. The hare decided to work harder and put in more ef-
fort after his failure. The tortoise changed his strategy be-
cause he was already working as hard as he could. In life,
when faced with failure, sometimes it is appropriate to work
harder and put in more effort. Sometimes it is appropriate to
change strategy and try something different. And sometimes
it is appropriate to do both.

The hare and the tortoise also learned another valuable
lesson. When they quit competing against each other and
started cooperating, they achieved far better results. Just as
we discussed in Chapter 9, if manufacturing and develop-
ment will work as a team, they can achieve much faster
time-to-market and volume-to-market, which makes every-
one in the company a winner. The point is that both hare and
tortoise learned from their mistakes and found new ways to
counter their problems.

THE PROJECT AS THE PLAYING FIELD FOR
COMPETENCE DEVELOPMENT

One of the most important factors in a project’s success is the
competency of team members. Any project manager will tell
you that he or she will require a very competent team to
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solve those unexpected project problems! The project man-
ager has no time to train people—they are expected to know
their jobs. A project should not be a training ground for its
members.

Yet, for many, project participation is in fact the best
training ground. While all projects need capable members, a
project is also a great opportunity to develop competencies.
It’s called learning by doing. It takes place during project im-
plementation, as well as at the end of the project.

How can we develop competencies while executing a
project? As Prahalad and Hamel suggest, “Core competen-
cies are the collective learning in the organization,” meaning
that the best place for team learning is during project execu-
tion. The team learns what is right and what is missing, and
they enhance their capability—thus increasing their compe-
tencies as a whole. Think of this as a plan-do-check-act
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(PDCA) cycle. When the project team launches (plan), they
encounter new problems (do). They find a solution (check).
They internalize it and gain a new capability (act), and this
improvement cycle continues (see Figure 10.1).

The critical issue is how to share this knowledge beyond
the project boundary. Many companies are unsuccessful in
sharing lessons learned from mistakes. Only problem solving
can enhance team competencies. It is vital that this lesson
permeates the entire organization, that those who are the
“right” people to know this lesson learn it. Organizational
learning means preventing problems, not just by one person
but by the whole organization.

“Organizations learn only through individuals who
learn. Individual learning does not guarantee organizational
learning. But without it no organizational learning occurs”
(Senge, 1990). Because team learning occurs basically through
members who learn from their problems and mistakes, it is
essential to document these processes and formally share
them with others. And the best way to internalize a new skill
is by teaching it and interacting with learners. Ongoing pre-
sentations on project problems and solutions will enhance
the company’s overall competencies.

Remember, no project is ever a complete failure. It can
always be used as a bad example!
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