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Fundamentals o
- Project Management

Although management d projects has been going on for thou-
sandsd years, the practice has been widely recognized as a dis
ciplinein its own right for only about ten years. Not only are
there now numerous degree programs, but aso some organiza:
tions have begun to ask their contractorsto provide only project
managers who have been certified as professiond project mar-
agers by the Project Management Institute, the professiona soci-
ety for practitioners. They are dso ingstingthat their own people
become professional project managers.

In today's fast-paced world, those organizationsthat practice
sound project management methods have a competitive advan-
tage over those that fly by the seat d the pants. Why? Because
competition is rapidly becoming time-based, as well as cost-
based. That is, if you can get aproduct or serviceto market faster
than anyone else, you have an edge on your competition. Fur-
thermore, if you can control the costs o your work better than
others, you can sl your products or services at lower margins,
since "doppy" management requiresthat goods be sold at higher
marginsin order to make sure the businessis profitable.

What if you aren't dealingin productsor services? The same
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principle applies. If you are nonprofit or a government agency,
you face competition from others who may be able to do your
work more efficiently (and at lower cost). In short, we must dl
learn to work smarter, not harder, in order to survivein the
twenty-first century. Managing projects better is one way to
achieve that resullt.

In this book you will gain afast-track approach to managing
your own projects. Yau will learn the essentid stepsin setting up
project plans, scheduling your work, and monitoring progress/
exercising control to achieve desired project results.

The approach outlined in this book is based on what is con-
sidered best practiceby expertsin the field. if you follow these
methods, you will increasethe probability that you can meet crit-
icd performance, cot,and scheduletargets. Admittedly, thereis
alot more to project management than can be presented in this
short book, but if you learn the absolute essence d the tools, you
can go on from there to increaseyour kill.

| have been involved in managing projects since the mid-
1960s. | have taught the subject since 1983. So alarge part d my
life has been spent dealing with thissubject. | am ill learning. If
you have suggestions, comments, or questions, please fed freeto
contact me at jlewis@lewignditute.com.And check out my Web
ste www.lewisnditute.com. | would enjoy hearingfrom you.

Jim Lewis
Vinton, Virginia
May 2001



A Overview o

Project Management

hat's dl the fuss about, anyway? Since the first edition
this book was published in 1995, the Project Management
Institute (PMI®), the professiona organization for people
who manage projects, has grown from a few thousand
membersto amembershipd more than 75,000 persons. In
2000 its membership grew by about 30 percent.

A professiona association?Just for project management?Isn't

project management just avariant on genera management?
Yes and no. There are a lot o smilarities, but there are

enough differencesto warrant treating
project management asa disciplinesepa
rate from general management. For one
thing, projects are more schedule-inten-
sve than most d the activitiesthat gen-
era managershandle. And the peoplein
aproject team often don't report directly
to the project manager; they do report to
most generd managers.

S0 just what is project management,
and, for that matter, what is a project?

A project is a multi-
taskjobthat has
performance, cost,
time, and scope
requirements and
thatis doneonly

one time.
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To begin, a project is a multitask job that has performance, time,
cost, and scope requirementsand that is done only onetime. If it
isrepetitive, it's not a project. A project should have definite start-
ing and ending points (time),a budget (cost),a clearly defined
scope-or magnitude-of work to be done,
and specific performancerequirementsthat A projectis a
must be met. | say "should" because sal-
dom does a project conform to the desired
definition. These constraints on a project, for solution.
by the way, are referred to throughout this
book asthe PCTS targets. —J. M. Juran

Dr. J. M. Juran, the quality guru, aso
defines a project as a problem scheduled for solution. | like this
definition becauseit reminds me that every project is conducted
to solve some kind o problem for a company. However, | must
caution that the word problemtypically has a negative meaning,
and projects deal with both postive and negetive kinds o prob-
lems. For example, developinga new product isa problem, but a
positive one, while an environmental cleanup project dealswith
anegativekind d problem.

problem scheduled

Project Failures

The Standish Group (www.standishgroup.com) has found that
only about 17 percent d dl software projectsdonein the United
States meet the origind PCTStargets; 50 percent must have the
targets changed —meaning that they are usualy late and over-
spent and need to have the performancerequirementsreduced—
and the remaining 33 percent are actually canceled. One year,
the United States spent an aggregate d more than $250 hillion
on software development, so this means that $80 hillion was
completely lost on canceled projects. What istruly astonishing is
that 83 percent d dl software projectsget into trouble!

The Standish study reported here was conducted in 1994. In
the February 2001 issued Software Developmentmagazine, an
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ad for a software development conference stated that US  com-
panies spend about $140 billion on canceled and overbudget
projectseach yea.

Now, lest you think | am picking on software companies, let
me say that these gatisticsgpply to many different kinds d proj-
ects. Product development, for example, shares smilar dismal
ratesd fallure, waste, and cancellation. Expertson product devel-
opment estimate that about 30 percent d the cost to develop a
new product is rework. That meansthat one d every three engi-
neers assgned to a project is working full-time just redoing what
two other engineersdid wrongin thefirst place!

The reasonfor thesefailuresis congstently found to beinad-
equate project planning. People adopt a ready-fire-aim approach
In an effort to get a job done redly fast and end up spending far
more than necessary by reworkingerrors, recoveringfrom diver-
sonsdown blind dleys, and so on.

| am frequently asked how to judtify forma project manage
ment to senior managersin companies, and | aways cite these
datistics. However, managerswant to know whether using good
project management redlly reducesthe failures and the rework,
and | can only say you will haveto try it and see for yourself. If
you can achievelevelsd rework d only afew percent using a
seat-of-the-pantsapproach to managing projects, then keep doing
what you're doing! However, | don't believeyou will find thisto
be possible.

The question | would ask is whether general management
makes a difference. If we locked up dl the managersin a com-
pany for a couple d months, would business continue at the
samelevelsd performance, or would thoselevelsdecline?lf they
decline, then we could argue that management must have been
doing something positive; if they improve, then management has
clearly been gettingin the way. | doubt that many general man-
agerswould want to say that what they do doesn't matter. How-
ever, we dl know that there are effective and ineffective generd
managers, and thisistrue d project managers, aswell.
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What Is Project Management?

Project management is facilitating the plan
ning, scheduling, and controlling d Al
activitiesthat must be done to achieve proj-
ect objectives. Those objectivesinclude the
PCTS targets mentioned previoudy. Notice
that | say fadlitationd planning. One mis
take made by inexperienced project man-
agersisto planthe project for theteam. Not
only do they then get no buy-in to their
plan, but dso the plan is usualy full d
holes. Managers can't think of everything,
their estimatesd task durations are wrong,
and the entirething fals apart after the proj-
ect begins. Thefird ruled project manage:
ment is that the people who must do the
work should help plan it.

Project manage-
ment is facilitating
the planning,
scheduling, and
controlling of all
activities that
must be doneto
achieve project

objectives.

The role  the project manager is that d an enabler. Her
job is to help the team members get the work completed, to
"run interference” for them, to get scarce resources that they

need, and to buffer them from outside
forces that would disrupt the work. Sheis
not a project czar. She should be—above
evarything—a leader;in the true sense
the word.

The best definition o |eadership that |
have found is the one by Vance Packard
(1962).He says, "Leadership is the art of
getting othersto want to do something that
you believe should be done.”" The operative
word here is want. Dictators get others to

The first rule of
project manage-

mentisthatthe

people who must

do the work should
help plan it.

do things that they want done. So do guards who supervise
prison work teams. But a leader gets people to want to do the

work, and that is asignificant difference.

The planning, scheduling, and control d work is the manage-
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ment or adminidtrativepart d the job. But withoutleadership, proj-
ectstend to jus sy the bare minimum requirements. With lead-
ership, they can exceed those bare mini-

mums. Leadershipisthe

Not Just Scheduling! artof getting

One o the common misconceptions | othersto wantto
about project management is that it is :
just scheduling. At last report, Microsoft do something that
had sold more than a million copies d you believe should
Microsoft Project, yet the failure rate
remains high. Scheduling is certainly a | D€ done.
mgor tool used to manage projects, but
it isnot nearly asimportant as develop- ' —Vanee
ing a shared understanding d what the project is supposed to
accomplish or constructing a good Work Breakdown Structure
(WBS)to identify dl the work to be done (I discuss the WBS
later). In fact, without good project management, the only thing
adetailed scheduleis going to do is alow you to document your
fallureswith great precision!

| do want to make one point about scheduling software. It
doesn't matter too much which package you select, as they dl
have strong and weak points. However, the tendency is to give
people the software and expect them to learn how to useit with-
out any training. This simply does not work. The features of
scheduling software are such that most people don't learn the
subtletiesby themselves. They don't have the time, becausethey
are trying to do their regular jobs, and not everyone is good at
sdf-paced learning. Yau wouldn't hire an inexperienced person
to run acomplex machinein afactory and put him to work with-
out training, because you would know he would destroy some-
thing or injure himsdf. Sowhy do it with software?

One-Person Projects
When is managing a project not project management? When
only one person isinvolved.
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Alot d people are sent to my seminarsto learn how to man-
age projects, even though they are the only person working on
their projects. Itistrue that a one-person job can be called a proj-
ect, because it has a definite starting point, target end date, spe-
dfic performancerequirements, defined scope d work, and bud-
get. However, when no one else is working on the project
(includingoutside vendors), there is no need for a critica path
schedule. A critical path scheduleisone that hasa number o par-
adld paths, and one d them islonger than the others and deter-
mines how long it will take to complete the job, or, ultimately,
whether the given end date can be met. When you're working
on a jab by yoursdf, there aren't any parallel paths—unless you
are ambidextrous!

One-person projects do require good self-management, or
good time management, but al you need is a good to-do list,
which comesfrom atask listing. However, unlessyou are coordi-
natingthework o other people, you aren't practicingtrue project
management.

The Big Trap--Working Project Managers

It is common to have individuals serve as project managersand
requirethat they do part o the actual work in the project. Thisis
acertain prescriptionfor problems. If it isatrue team, consisting
d several people, the project manager will inevitably find hersdlf
torn between managing and getting her part o the work done.
Naturdly, the work must take precedence, or the schedule will
dip, so she opts to do the work. That means that the managing
does not get done. She hopes it will take care d itself, but it
never does. After dl, if the team could manageitsdlf, therewould
be no need for a project manager in the first place (rememberour
argument about whether project management matters?).

Unfortunately, when time comesfor her performanceevalua
tion, she will be told that her managing needs improving. Actu-
dly, she just needs to be alowed to practice managementin the
first place.

For very small teams—perhaps up to three or four people—a
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project manager can do some d the work. But, as team sizes
increase, it becomes impossible to both work and manage,
because you are constantly being pulled away from the work by
the needsd your team members.

One reason for this Situation is that organizationsdon't fully
understand what project managementisdl about; they think that
it is possible for individuas to do both. The result is that nearly
everyonein the company istrying to manage projects, asistruein
every discipline, some managerswill be good at it, and otherswill
have no aptitude whatsoever. | have found that a far better
approachisto select afew individudswho have the aptitude and
the desire to be project managers and to let them manage a num-
ber d small projects. Thisfrees"technical” people (tousetheterm
broadly) to do technical work without having to worry about
administrative issues and alows project managersto get redly
good at their jobs

Itisoutsidethescoped ths book to discusshow to select proj-
ect managers, but, for the interested reader, the topicis covered in
TheWorld-ClassProject Manager (Wysocki& Lewis, 2001).

You Can't Have It All!

One d the common causesd project failuresis that the project
sponsor demandsthat the project manager finish the jab by acer-
tain time, within budget, and at a given magnitude or scope,
while achieving specific performance levels. In other words, the
sponsor dictates dl four o the project constraints. This doesn't
work.

The relationship between the PCTS constraintscan be writ-
ten asfollows:

Inwords, thissays, "Costisafunctiond Performance, Time, and
Scope. Graphicdly, | like to show it asatriangle, inwhich B, C,
and T arethe sdesand Sisthe area. Thisisshownin Figure1-1.

In geometry, we know that if we are given valuesfor the
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Figure 1-1. Triangles showing the relationship
between P, C, T, and S.

sdesd atriangle, we can compute the area. Or, if we know the
areaand thelengthsd two sides, we can compute the length o
the remainingside. This trandatesinto a very practicd rule d
project management: The sponsor can asign valuesto any three
variables, but the project manager must determine the remain-
ing one.

Solet's assumethat the sponsor requirescertain performance,
time, and scopefromthe project. It isthe project manager's jab to
determinewhat it will cost to achieve those results. However, |
always caution project managers that they should have a para
medic standing by when they give the cost figure to the sponsor
because she will probably have a stroke or heart attack, and the
paramedicwill haveto revive her.

Invariably, the sponsor will exclaim, "How can it cost that
much?' She has afigurein mind, and your number will always
exceed her figure. She may sy, "If it's going to cost that much,
we can't judtify doing the job." Exactly! And that is the decision
she should make. But sheiscertain to try to get you to commit to
alower number, and, if you do, then you only set up yourself—
and her—to takeahbigfdl later on.

It isyour obligation to give the sponsor a vaid cost so that
she can make a vdid decision about whether the project should
be done. If you alow yoursdf to be intimidated into committing
to alower number, you will face a disaster later on, and you are
far better off takingyour lumps now than being hung later on.
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O course, thereisanother possibility. If she saysshe can afford
only so much for the job, then you can offer to reduce the scope.
If the jobisviable at that scopeleve, then the project can be done.
Otherwisg, it is prudent to forget this pro-
jectand do something else that can make There is a higher
aprofit for the company. Assomeone has bability that
said, there is a higher probability that | Provapiiity tha
things will accidentally go wrong in a : . .
project than that they will accidentally things i accl‘den-
go right. In terms d cost estimates, this | tally go wrong in a
meansthat thereisawaysa higher likeli- £ n
hood that the budget will be overrun | project “ha that
than that the project will comeinbelow | they will acciden-
budget. Just another way o statingMur- :
phy's law, that "whatever can gowrong | tally go right.
will go wrong."

The Phases of a Project

There are many different models for the phases a project goes
through during its life cycle. One model captures the all-too-fre-
quent nature d projectsthat are not managed well; thisisshown
in Figure 1-2.

| have shown this diagram to peopled| over the world, and
they invariably laugh and say, "Yes that's the way it works." |
suppose | can take comfort that we Americans are not the only
ones who face the problem, but the bad newsis that there must
be a lot o dysfunctional projects if everyone recognizes the
model.

The appropriate life cycle model is shown in Figure 1-3.
Notice that every project begins as a concept and that the
project team must formalize the definition of the job before
doing any work. However, with our ready-fireaim mentality,
we often start working on the job without ensuring that we
have a proper definition or that everyone shares the mission
and vision for the job.
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Figure 1-2, Life cycle of a troubled project.

]Promotipr_] of Definition of the
Guilty the Innocent Nenparticipants Requirements

Y

Definition Phase
Someyearsago, a project manager in one d my client companies
called me and said, "I've just had a conference call with key
members of my project team, and | realized that we don't agree
on what the project is supposed to accomplish.”

| assured  mthat thiswas common.

"What should | do?” he asked.

| told  mthat he had no choice but to get the team members
al goingin the same direction by clarifying the mission d the
project. He asked me to facilitate a meeting to do this. At the
meeting, | stoodinfront o aflip chart and began by saying, "Let's
write a problem statement.” Someone immediately countered by
saying, "We don't need to do that. We dl know what the prob-
lemis”

| was unmoved by thiscomment. | said, "Well, if that istrue,
it's just aformality and will only take afew minutes, and it would
help meif wewroteit down, so someone help me get started.”
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Figure 1-3. Appropriate project life cycle.

CONCEPT : DEFINITION. PLANNING : EXECUTION; CLOSEOUT
Marketing . Define :Develop . Do allWork ' FinalReports
Input Problem . Strategy . Monitor Lessons-
Survey of . Develop :Implementation.  Progress . Learned
Competition . Vision . Planning - Corrective . Review
* Write Mission ; Risk . Action
Statement © Management .

I'm going to be alittle facetious to illustrate what happened
next. Someonesaid, "The," and | wrote the word on the chart,
and someoneelsesaid, "'l don't agree with that!"

Three hours later wefindly finished writing a problem state-
ment.

The project manager was right. They did not agree on what
the problem was, muchlesshow to solveit. Thisisfundamental—
and is o often true that | begin to think we dl have a defective
genethat prohibitsusfrom ingstingthat we have agood definition
d the problem before we start the work. Remember, project man-
agement is solving a problem on a large scae, and the way you
definea problem determines how you will solveit. if you have the
wrong definition, you may come up with the right solution—to the
wrong problem!

Infact, | have become convinced that projectsseldomfail at
the end. Rather, they fal at the definitionstage. | cal these proj-
ects headlesschicken projects because they are like the
chicken that has had its head chopped off and runs around
spewing blood everywhere beforeit finaly fals over and is " offi-
cidly" dead. Projectswork the same way. They spew blood all
over the place, until someone finaly says, "I think that project
is dead,” and indeed it is. But it was actualy dead when its
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head was chopped df in the beginning—it just took awhile for
everyoneto reaizeit.

Once the project is defined, you can plan how to do the
work. There are three components to the plan: strategy, tactics,
and logidtics. Strategy isthe overal approach or ""game plan™ that
will be followed to do the work. An example o strategy was
related to me by afriend who isinto military history.

Strategy

During World War 11, defense contractorswere under great pres
sure to build weaponry at an intense level. To accelerate con-
struction d ships and planesin particular, many new assembly
methods were invented. Avondale shipyards, for example,
worked on finding better waysto build ships. The traditional way
had aways been to build the ship in an upright position. How-
ever, ships built from steel required welding in the bottom, or
keel aread the boat, and thiswas very difficult to do in the tra-
ditional model. Avondale decided to build its ships upside down,
to make the welding easier, and then to turn them over to com-
plete the structures above the top deck. This strategy was so
effective that it could build boats faster, cheaper, and d higher
quality than its competitors, and the strategy is still being used
today, nearly sixty yearslder.

I mplementation Planning

This phaseincludestacticsand logigtics. if you are going to build
ships upside down, you must work out the detailsd how to do
it. A fixture must be constructed that will hold the ship and allow
it to be turned over without being damaged. Thisstep is called
working out the tactics and aso includes determining the
sequencein which the work will be done, who will do what, and
how long each step will take.

Logigticsdeals with making sure the team has the materials
and other supplies needed to do its job. Ordinarily we think
about providing teams with the raw materials they need, but if
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the projectisin alocation where people can't get food, work will
soon cometo agrinding halt. So provisonsmust be made for the
team to be fed—and possibly housed.

Execution and Contrd

Once the plan has been developed and approved, the team can
beginwork. Thisisthe execution phase. This phase dsoincludes
control; while the plan is being implemented, someone must
ensure that the work is progressing according to the plan. When
deviationsfrom the plan occur, corrective action must be taken to
get the project back on track; if thisis not possible, the plan must
be changed and approved. The revised plan then becomes the
new basdine against which progressis tracked.

Clossout

When dl the work has been completed, the closeout phase
requiresthat areview d the project be conducted. The purposeis
to learn lessonsfrom this job that can be applied to future ones.
Two questionsare asked: "What did we dowell?" and "What do
we want to improve next time?"

Notice that we don't ask what was done wrong. This ques-
tion tends to make people defensive, and they try to hide things
that may resultin their being punished. In fact, alessons|earned
review should never be conducted in a blame-and-punishment
mode. If you are tryingto conduct an inquisition, that's different.
The purposed aninquisitionisusudly to find who is responsible
for mgor disasters and then to punish them. Lessons learned
should mean exactly what the wordsimply.

| have learned during the past few years that very few orga
nizations do regular lessonslearned reviews d their projects.
There is areluctance to "open a can d worms." And thereisa
desire to get on with the next job. The problem is that you are
amogt sure to repeat the mistakes made on the previous project
if no one knows about them or hasan understandingd how they
happened so that they can determine how to prevent them. B,
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perhaps most important, you can't even take advantage of the
good thingsyou did if you don't know about them.

It has been sad that the organizationsthat will survive and
thrive in the future will be those that learn to learn faster than
their competitors. This seems especially true for projects.

The Stepsin Managing a Project

The actual stepsto manage a project are straightforward. Accom:
plishing them may not be. The model in Figure 1-4 illustrates
the steps.

Subsequent chapters d this book elaborate on how each step
isaccomplished. For now, hereisabrief description d the actions
involved.

DEHNE THE PROBLEM

Aswas discussed previoudy, you need to identify the problem to
be solved by the project. It helps to visualize the desired end
result. What will be different? What will you see, hear, taste,
touch, or smell? (Usesensory evidence if things can't be quanti-
fied.) What client need is being satisfied by the project?

DEVELOP SOLUTION OPTIONS

How many different ways might you go about solving the prob-
lem? Brainstorm solution aternatives (you can do this alone or
asagroup). O the available aternatives, which do you think will
best solve the problem?Isit more or less costly than other suit-
able choices?Will it result in acomplete or only a partial fiX?

ALAN THE PROJECT

Planningis answering questions—what must be done, by whom,
for how much, how, when, and so on. Naturaly, answeringthese
questions often requires a crystal bal. We discuss these stepsin
more detail in chapters 2 through 4.
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Figure 1-4. The steps in managing a project.

Plan the Project

What must be done?

Who willdo it?

How will it be done?

When must it be done?
How much will it cost?
What do we need to do it?

Execute the Plan

Monitor & Control Progress
Are we on target?

If not, what must be done?
Should the plan be changed?

Close Project
What was done well?
What should be improved?
What else did we learn?

EXECUTE THE PLAN

Obvious. Once the planisdrafted, it must beimplemented. Inter-
estingly, we sometimesfind that people go to great effort to put
together a plan, then fail to follow it. If a plan is not followed,
there isnot much pointin planning, is there?
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MONITORAND CONTROL PROGRESS

Plans are developed so that you can achieve your end result suc-
cessfully. Unless you monitor your progress, you cannot be sure
you will succeed. It would be like having a road map to a desti-
nation but not monitoringthe highway sgns

O coursg, if a deviation from the plan is discovered, you
must ask what must be done to get back on track, ao—f that
seems impossble—how the plan should be modified to reflect
the new redlities.

CLOSE THE PROXECT

Once the destination has been reached, the project isfinished, but
you should take onefind step. Some peoplecdl it an audit, others
apostmortem (soundsa bit morbid, doesn't it?). Whatever you cal
it, the pointisto learn something fromwhat you jus did. Notethe
way the questionsare phrased: What was donewell ?What should
be improved?What else did we learn? We can awaysimprove on
what we have done. However, asking What did we do wrong?is
likely to make people a bit defensive, so the focus should be on
improvement, not on placing blame. More on thislaer.

The Project Management Body of
Knowledge (PMBOK?®)

The Project Management | nstitute has attempted to determinea
minimum body d knowledge that a project manager needsin
order to be effective. At present, PMI identifies nine general
areas d knowledge, which | summarize here. If you want a
complete document, you can get one by visting the PMI Web
Ste: www.pmi.org.

Thenineareasd knowledge are these:

1. Prgett integration management. Project integration man-
agement ensuresthat the project is properly planned, executed, and
controlled. It includesthe exercised formal project changecontrol.
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2. Project scope management. Changes to project scope are
often the factors that kill a project. Scope management includes
authorizing the job, developing a scope statement that defines
the boundaries d the project, subdividing the work into man-
ageable components with deliverables, verifying that scope
planned has been achieved, and implementing scope change
control procedures.

3. Project time management. | consider this a bad choice of
terms, since time management implies personal efforts to man-
age oné's time. For projects, thisamounts to devel opinga sched-
ule that can be met, then controlling work to ensure that it id
It's that Smple.

4. Proedt cost management. Thisis exactly what it sounds
like. It involves estimating the cost d resources, including people,
equipment, maerids, and itemssuch as travel and other support
details. After thisis done, costs are budgeted and tracked to keep
the project within that budget.

5. Project quality management. As | have commented ear-
lier, one cause d project failure is the tendency to overlook or
sacrifice quality in order to meet a tight deadline. It is not very
helpful to complete a project on time, only to discover that the
thing delivered won't work properly! Quality management
includes both quality assurance (planningto meet quaity require
ments) and quality control (stepstaken to monitor resultsto see
whether they conform to requirements).

6. Prgect human resource management. Managing human
resourcesis often overlooked in projects. It involvesidentifying the
people needed to do the job; defining their roles, responsibilities,
and reporting rel ationships; acquiring those people; and then man-
aging them asthe project is executed.

7. Project communications management. As the title
implies, communication management involves planning, execut-
ing, and controllingthe acquisitionand disseminationd dl infor-
mation relevant to the needs d dl project stakeholders. This
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information includes project status, accomplishments, eventsthat
may afect other stakeholdersor projects, and so on.

8. Project risk management. Risk management is the sys
tematic processd identifying, analyzing, and respondingto proj-
ect risk. It includes maximizing the probability and conse-
quences d positive events and minimizing the probability and
consequencesd adverse events to project objectives.

9. Project procurement management. Procurement o nec-
essary goods and servicesfor the project is the logisticsaspect d
managing a job. It involvesdecidingwhat must be procured, issu-
ing requestsfor bids or quotations, selectingvendors, administer-
ing contracts, and closing them when the job isfinished.
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Key Points to Remember

Aprojectis a one-time, multitask job that has definite starting
and ending points, a well-defined scope of work, a budget,
and a temporary team that will be dishanded once the job is
finished.

B Aprojectis also a problem scheduled for solution.

Project managementis facilitation of the planning, scheduling,
and controlling of all activities that must be done to achieve
project objectives.

All projects are constrainedby Performance, Time, Cost, and
Scope requirements. Only three of these can have values
assigned. The fourth must be determined by the projectteam.

Projects tend to fail because teams do not take time to ensure
that they have developed a proper definition of the problem
being solved.

B The major phases of a project include concept, definition,
planning, execution and control, and closeout.

(AR E R R RN NEENNNEENENEERE RN ANE N RENEN A NN RN NN X NN
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Qurrtionr for Review .. ...evvveeeeeirinnnns

1. Project managementis not just:
a. Planning
b. Rework
¢. Scheduling
d. Controlling
2. The problem with being a working project manager is that, in a
conflict between working and managing:
a You won't know what priorities to set.
b. Your boss will think you're slacking off.
c. There will never be enough time to do both.
d. The work will take precedence, and managing will suffer.
3. PMBOK defines:
a The body of knowledge identified by PMI that project man-
agers need to be effective
b. Atest administered by PMI to certify project managers
c. An acronym for a special kind of risk analysis, like FMEA
d. None of the above
4. Project scope defines:
a Aproject manager's visibility to the end date
b. The magnitude or size of the job
c. How often a project has been changed
d. The limits of a project manager's authority
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n chapter 1 | talked about the high cost d project fail-
ures. Almost every study findsthat failuresare caused pri-
marily by poor project management, especialy thefalure
to plan properly. Thereare two barriersto good planning.
The first is prevailing paradigms, and the second is the
nature d human beings.

A paradigmis a belief about what the world islike. Yau can
tell what people believe by watchingwhat they do, because they
aways behave consistently with their deeply held beliefs. Itisnot
necessarily what they say they believe, but what they really
believe that counts. Chris Argyris has caled these beliefs on€e's
theory espoused as opposed to one's theoryin practice. (Over-
coming Organizational Defenses, 1990).

Toillustrate, afellow who attended my seminar on the tools
d project management later told me that, upon returning to
work, he immediately convened a meetingd his project team to
prepare a plan. His bosscdled him out d the conference room.

"What are you doing?" asked the boss,

"Planning our project,” explained the fellow.
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"Oh, you don’t have time for that nonsense," his boss told
him. " Get them out d the conferenceroom so they can get the
job done!™

Itisclear that hisbossdidn't believein planning, whichraises
the question, Why did he send the fellow to atraining program if
he redly didn't believein what is taught? Go figure.

The second reason that peopledon't planisthat theyfind the
activity painful. Some individuals, especidly engineers and pro-
grammers, are concerned that they will be held to estimates d
task durations that they have made using their best guesses.
Because they have no historica data to draw on, thisisdl they
can do. But they dso know that such numbersare highly uncer-
tain, and they are drad that failure to meet established targets
will get them in trouble. Asone d my engineerstold me once,
"Yau can't schedule crestivity."

| replied that this may be true, but we must pretend we can,
becauseno onewill fund the project unlesswe put down atime.
Since then, | have changed my mind—you can schedule creativ-
ity, within limits. In fact, there is no better stimulus to crestive
thinking than a tight deadline. If you give people forever, they
amply messaround and don't produce anything.

Nevertheless, wefind that, when peopleare required to plan
aproject, they find the activity painful, and they resist the pain it
causes. The net result is that they wind up on the pain curve
numbered 1 in Figure 2-1. The net result d beingon thiscurveis
to experiencealot d pain, because the total pain experienced is
represented by the area under the curve.

In curve 2 d the figure, thereisalot d pan early on, but it
diminishes over time, and the total area under the curveis less
than that under curve 1.

The Absolute Imperative of Planning

If you consider the mgor function o managing, it is to ensure
that desired organization objectives are met. This is accom-
plished by exercising control over scarce resources. However,
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Figure 2-1. Two pain curves in a project over time.

Time

theword control has two connotations, and we must be careful

which onewe intend.

One meaning d the word is power
and domination. In management, thisis
sometimescaled the command-and-con-
trol approach, which in its worst form
degenerates into the use o fear and
intimidation to get things done. This
method works when people have no
other desirable options for employment
or arenot free to leave (asin the military
or a prison). However, in a robust econ-
omy, very few will tolerate such man-
agement for long.

The second meaning d control —and

Control is exercised
by comparing where

you are to where

you are supposed
to be so that °°"
rective action can

be taken when there
IS a deviation.
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the one | advocate for managers—is highlighted in the extracted
quotation. Control is exercised by comparing where you are to
where you are supposed to be so that corrective action can be
taken when thereis a deviation. Notice
that thisis an information systems or
guidancedefinition. Further note that two thingsare necessary for
control to exigt. Fird, you must have a plan that tells where you
are supposed to be in the firgt place. If you have no plan, then,
you cannot possibly have control. | th rk we need to remind our-
svesd thisamost every day, becauseit o
is 0 easy to forget when you are con- | Predicting thefuture
stantly beingassaulted by demandstodo | , .
thisand that and amillion other things. | 1© €8Y- [t knowing

Second, if you don't know where | what’s going on now

you are, you can't have control. As the
second quotation says, knowing where
you are isn't as easy as it may seem, | —FritzR &, Dressler
especially in doing knowledge work.
For example, you say you expect to write 10,000 linesd code
by today, and you've written 8,000. Does that mean you're 80
percent d where you should be? Not necessarily. You may have
found amore efficient way to write the code.

In any event, the mgor point to remember is that you can-
not have control unlessyou have a plan, so planningis not an
option.

Anather trap that causes people not to plan is to believe that
they have no time to plan; they need to get the jdb done redly
fest! Thisis counterintuitive, but th rk about it—f you have for-
ever to get somethingdone, then you don't need a plan. It's when
the deadlineis tight that the plan becomesredly important. Asa
ample example, imagine flying into Chicago and being late. Yau
have a meeting across town in less than an hour. Youve never
been to Chicago, but when the rental car attendant asks if you
need amap, you sy, "' don't have time for a map. I've got to get
to my meetingredly fast!" Not very likdly, isit?

| No plan, no controll
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Planning Defined

Planningis quite Smply answering the questionsshown in Figure
2-2. They may be cdled the "Who, What, When, Why, How
Much, How Long?* questionsthat you learned if you ever studied
interviewing methods. It is that smple. And it is that hard. | say
hard because answeringsome d these questionsrequiresa crystal
bal —especidly questions like "How long will that take?' On
tasksfor which no history is available, thisisavery hard question
to answer. As my engineer said, "You can't schedule credtivity."

Figure 2-2. Planning is answering questions.

- I m——
WHO WILL | i BY WHEN MUST!
DOIT? | {ITBEDONE? |
.................... = | ———— [ —
HOW MUCH WILL
HOW SHOULD 1T R 4
| T BE DONE? |
bwaar L
U HOW 600D
| BE DONE?}
R , DOESIT

i HAVETO BE? |

......

Strategy, Tactics, and Logistics

To plan aproject properly, you must attend to three kinds d activ-
ities that may have to be performed during the life d the job.
These are dtrategy, tactics, and logidtics.

Strategy refersto the overall method you will employ to do
the job, sometimesreferred to asa"game plan.” As | related in
Chapter 1, for thousands d years boats have been built with the
keel down so that when one wishesto put the boat in the water,
it is already right side up. This method worked fine until the
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1940s, when World Wer 11 placed tremendous pressureon ship-
yardsto build military shipsfagter, and shipswere being built out
o steel plate, rather than wood. Shipbuildersquickly found that
it was extremely difficult to weld in the keel area. From the out-
side, you had problems getting under the ship, and inside you
had to stand on your head to weld.

Avondae shipyards decided that it would be easier to build
steel boats if they built them upside down. The welding in the
keel area now could be done from outside, standing above the
ship, and to work on the inside one could stand upright. This
strategy proved so effective that Avondde could build boatsfagter,
cheaper, and d higher quality than its competitors, and the
approachis still being used today.

Too often planners choose a project strategy because "it has
aways been done that way," rather than becauseit is best. Yau
should aways ask yourself, "What would be the best way to go
about this?* before you proceed to do detailed implementation
planning.

| mplementation Planning

Once you have decided to build boats upside down, you must
work outdl o the detailsd how it will be done. Sometimeswe
say that we must be sure to dot dl o the “i’s” and crossdl the
“t's.” Thisis where you answer those "who, what, when, and
where" questions. In fact, it is implementation planning that
many peoplethink o when they talk about planning. However, a
well-devel oped implementation plan for the wrong project strat-
egy can only help you fal more efficiently.

L ogistics

Military people can quickly tell you the benefit d attention to
logigtics. Yau can't fight a battle if people have no ammunition,
food, clothing, or transportation. It is logistics that attends to
these things. | once saw a project scheduling program (regrettably
now defunct) that allowed construction managers to record
when a certain quantity o bricks was delivered to their site; it
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then showed when they would run out, given a specific utiliza:
tion rate. Thiswould alert managers to schedule delivery d a
new supply just before the existing stock was depleted.

| was dso told about aroad construction projectin India that
had very bad living conditionsfor the workers. Thefood was bad,
deeping conditions were poor, and the workers were suffering
low morae. The project manager and his g&f were dl stayingin
anice hotel in the nearby city. They findly redized the problem
and moved to the sitewith the workers. Living conditionsimme-
diately improved, and so did worker morale. Thisis an example
d theimportanced a periphera aspect d logitics.

Plan Ingredients

Following are the minimum ingredientsthat should be con-
tained in a project plan. It isagood ideato keep thesein aloose
lesf notebook. Initidly, the notebook will contain only the plan.
As the project is managed, reports, changes, and other docu-
mentswill be added, so that when the project is completed the
notebook will contain @ complete history d the project, which
can be used by others as data for planning and managing their
OWn projects.

A suggestion here—until recent years, project notebooks
have been the only way to completely document a project. With
the advent d good persona computer databases, | suggest that
the notebook be backed up with eectronicdata. Itisvery difficult
to locate datain a notebook. Transferringinformation to a com-
puter database makesit much easier to access. Thismay be the
onlydevice used afew yearsfrom now.

In any case, here are the itemsthat make up the project plan:

=y Problem statement.

p Project mission statement (see chapter 3 for instructionson
how to develop a mission statement).

Poett  objectives (seechapter 3).
» Project work requirements,includingalistd dl deiverables,
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such as reports, hardware, software, and so on. It isagood
ideato have a deliverable at each mgjor project milestoneso
that progress can be measured more eeslly.

M Exit criteria. Each milestone should have criteriaestablished
that will be used to determinewhether the preceding phase
d work isactudly finished. If no deliverableis provided at a
milestone, then exit criteriabecome very important.

M End-item specifications to be met: This means engineering
specifications, architectural specs, building codes, govern-
ment regulations, and so on.

» Work Breakdown Structure (WBS). Thisis an identification
d dl d the tasksthat must be performedin order to achieve
project objectives. A WBS is dso a good graphic portraya d
project scope(seechapter 5).

=y Schedules (both milestone and working schedules should be
provided; see chapters5 and 6).

=y Required resources (people, equipment, materias, and facili-
ties). These must be specified in conjunction with the sched-
ule (seechapters4 and 5).

l Control system (seechapters 7 and 8).

» Major contributors. Usea Linear Respongibility Chart for this
(seechapter 4).

oy Risk areaswith contingencieswhen possible (seechapter 3).

Sign-Off o the Plan

Once the plan has been prepared, it should be submitted to stake
holdersfor their Sgnatures.

Following are some comments about the meaning d asigna
ture and suggestionsfor handling the process

» A signature means that the individual is committed to his
contribution, agreeswith the scope d work to be done, and
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accepts the specs as vdid. A signature on the part d a con-

tributor does not mean a guaranteed
performance. It is a commitment.
Because there are factors outside our
control, few d uswould like to guaran-
tee our performance. However, most
would be willing to make a commit-
ment, meaning we promise to do our
best to fulfill our obligations. ff asigna-
ture is treated as a guarantee, either
sgnerswill refuse to sign or they will
sign without fegling really committed
to the agreement. Neither response is
desrable.

STAKEHOLDER:
Anyone who has a
vested interestin
the project. These
include contribu-
tors, customers,
managers, and
financial people.

» The plan should be signed in a project plan review mesting,
not by mail. Circulating copies for signature by mail seldom

works, as people may be too busy to
read in depth and may miss important
points that would be brought out in a
signoff meeting.

B Peopleshould be encouraged to " shoot
holes in the plan" during the review
meeting, rather than wait until prob-
lems develop later on. Naturdly, this
does not mean that they should nitpick
the plan. The objectiveisto ensure that
the plan isworkable; that isdll.

Changing the Plan

It would be niceto think that a plan, once
developed, would never change. However,
that is unredigtic. No one has 20/20 fore
sght. Unforeseen problemsare almost cer-
tain to arise. The important thing is to

The project plan
should be reviewed
and signed off in

a meeting —not
through interoffice
mail!

Encourage people
to spot problems

during the sign-off
meeting, not later.
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make changes in an orderly way, following a standard change

procedure.

If no change control is exercised,
the project may wind up over budget,
behind schedule, and hopelesdy inade-
quate, with no warning until it is too
late. Here are suggestions for handling
changesto the plan:

Make changes in an
orderly way, follow-

ing a standard
change procedure.

Il Changes should be made only when a significant deviation
occurs. A significant change is usudly specified in terms o
percent tolerancesrelativeto the origina targets.

=y Change control is necessary to pro-
tect everyone from the effects of
scope creep— changes to the pro-
ject that result in additiona work. If
changes in scope are not identified
and managed properly, the project
may come in considerably over

Any planis bad
which is not sus-
ceptible t o change.

—Bartolommno de San
Concordio (1476-1517)

budget and/or behind schedule.

Cauisss  d changes should be documented for referencein
planning future projects. The causes should befactud, not
blame-and-punishmentstatements.

Suggesionsfar Effettive Planning
Here are someideasto help you plan effectively:

Plan to plan. It isdways difficult to get people together to
develop a plan. The planning sesson itsdf should be planned or it
may turn into atotaly disorganized meetingd the typethat plagues
many organizations. This means that an agenda must be prepared,
the meeting should be time-limited to the degree possible, and peo-
ple should be kept on track. That is, if Someone goes df on a tan
gent, the meeting facilitator should get the person back on track as
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quickly as possble. There are many excellent guides to running
meetings (e.g., Mining Group Gold, by Tom Kayser [Kayser, 1995));

the reader isreferred to those.

The people who must implement a
plan should participate in preparingit. Oth-
erwise, you risk having contributors who
fed no sense d commitment to the plan;
their estimatesmay be erroneous, and mgjor
tasksmay be forgotten.

The first rule d planning is to be

Rule: The people
who mustdo the
work should partici-
pate in developing
the plan.

prepared to replan. Unexpected obstacleswill undoubtedly crop
up and must be handled. This dso means that you should not
plan in too much detall if there isa likelihood that the plan will

have to be changed, as thiswastestime.

Because unexpected obstacleswill
crop up, dways conduct a risk analyss to
anticipate the most likely ones. Develop
Plan B just in case Plan A doesn't work.
Why not just use Plan B in the firgt place?

Thefirstrule of

planning is to be
prepared £0 repian!

Because Plan A is better but has a few weaknesses. Plan B has
weaknesses, d o, but they must be differentfrom thosein Plan A,
or thereisno usein consdering Plan B a backup.

The smple way to do arisk andyssis
to ask, "What could gowrong?' Thisshould
be done for the schedule, work perfor-
mance, and other parts d the project plan.
Sometimessimply identifying risks can help
avert them, but, if that cannot be done, at
least you'll have a backup plan available.
One caution: f you are dealing with very
andytica people, they may go into analyss

Identify project
risks and develop
contingenciesto

deal with them if
they occur.

paralysis here. Yau are not trying to identify every possible risk—

just thosethat arefairly likely.
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Begin by looking at the purposed doing whatever is to
be done. Develop a problem statement. All actionsin an organi-
zation should be taken to achieve aresult, which isanother way

d saying "solve a problem.” Be careful
here to identify what the end user redly
needs to solve the problem. Sometimes
we see projects in which the team
thinks a solution is right for the client
but that solutionis never used, resulting
in significantwaste to the organization.

Use the Work Breakdown Struc-
ture (discussedin chapter 4) to dividethe
work into smaller chunks for which you
can develop accurate estimatesfor dura:
tion, cost, and resource requirements.

Project Planning Steps

Consider the little
mouse, how saga-

cious an animal it
is which never

entrusts its life to
one hole only.

—-Plautus (254164 B.C.)

The basic planning steps are asfollows. Note that some d these

topics are covered in the next chapter.

p Define the problem to be solved by
the project.

Developamissonstatement, followed
by statementsd mgjor objectives.

B Develop a project strategy that will
meet dl project objectives.

M Write a scope statement to define
project boundaries(what will and will
not be done).

Be surethe project
really satisfies the
customer’s needs,
rather than being
what the team
thinks the cus-
tomer should get!

p Develop a\Work Breakdown Structure (WBS).

=y Using the WBS, estimate activity durations, resource require-
ments and cogts (asappropriatefor your environment).
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=y Prepare the project master schedule and budget.

p Decide on the project organization structure— whether
matrix or hierarchica (if you arefree to choose).

=y Set Up the project notebook.
B Get the plansigned df by dl project stakeholders.

Key Points to Remember

B If you have no plan, you have no control.

ny The people who must execute a plan should participate in
preparingit.

np Have the plan signed off in a meeting, not by sending it
through the interoffice mail.

ny Keep all project documentation in & project notebook.

Use exit criteria to determine when a milestone has actually
been achieved.

Require that changes to the project plan be approved before
making them.

Risk management should be part of all project planning.
A paradigm is a belief about what the world is like.

B Planning is answering the "who, what, when, and how"
questions.

Logistics refers to supplying people with materials and sup-
plies they need to do their jobs.

We have talked about strategy, tactics, and logistics. Which must be
decided first? What is the function of tactics? When would you plan
for logistics?



Developmg aMission,
sion, Goals, and
- Objectives for the Project

efore a project team does any work, it should spend time
ensuring that it has a shared understandingd where it is
going. The terms used to define that destination are mis
sion, vision, gods, and objectives. And itisat thisvery early
stage that projectstend to fail, because everyone takes for
granted that "we dl know what the missonis™

Defining the Problem

Every project solves a problem d some kind, but people are
inclined to skip over the definition d the problem. Thisis a big
mistake. The way you define a problem determines how you will
solveit, soitiscritica that a proper definition be developed. For
example, too often a problemis defined in terms o a solution. A
person may sy, "'l have a problem. My car has quit, and | have
no way to get to work. How am | going to get my car repaired,
because | have no money to do it?"

The problem has essentially been defined as "How do |
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repair my car?' The actual problem, however, at its most funda:
mental level, isthat the person has no way to get to work--or so
he says. But could heride the bus, go with acoworker, or ridea
bike until he has the money to have the car repaired? It is true
that having no money to repair the car is a problem, but it is
important to distinguish between the basic or core problem and
those at another level.

| once heard a sales manager berate a salesman, saying,
"The company has spent alot d money developing this new
product, and none o you are selling it. If you don't get out
there and sdll this product, I'm going to find mysdf some sales
people who can !

Itisclear how he has defined the prodlem—he hasagroup d
sdespeoplewho can't sdl. However, given that noned them can
sdl the product, I-am sure he is wrong.
There is something wrong with the prod- & bad |
uct or the market, or the competition is [rRnaitl 16 & gap
killing them. Yau are very unlikdy tohave | between where you
all bad salespeople!

Nevertheless, this manager has defined are and where you
the problem in terms d people, and thatis | want to be, with
the way it must be solved. Imagine that he b | .
replacesdl o the slespeople. Hewill sill | @Pstacles existing
have the same problem, becausehehasnot | that prevent easy
addressed the actua cause.

People sometimes define a problem as | movementto close
agoal. A goal in itsdlf isnot aproblem. It is h
when there are obstaclesthat make|t diffi- ~ U1'€ 92P-
cult to reach the god that one has a problem. Given this defini-
tion d aproblem, we can say that problem solving involvesfind-
ing ways to dea with obstacles: they must be overcome,
bypassed, or removed.

Confusion of Terms

Suppose aperson tellsyou that sheistakinganew jobin adistant
aty, and she plans to move there. She immediately realizes that
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she must find a place to live. So she says, "I have a problem. |
haveto find a placeto live"

Yau ask her what her misson is. "To find a place to live,"
she says.

And how about her vision? "To have a place to live," she
answers, alittle confused.

No wonder sheisconfused. Al three statementssound alike!
She needsto understand the difference between them if sheisto
solve this problem.

Remember, a problem is a ggp. Suppose we were to ask her
to tell uswhere she wantsto be when her problemissolved. She
would sy, "I would havea placeto livein the new aty.”

"And where are you now?" you ask.

"l have no placetolive" she says

Then the gap is between having a place and not having one,
This can be stated simply as "l have no place to live" And,
indeed, thisisthe problem she istryingto solve.

But—would just anyplace be okay?Cf coursenot. She doesn't
want to live under a bridge, although homeless people sometimes
do. Soif you ask her, "What kind d placeareyou lookingfor?* she
can tell you.

"It needsto have three bedrooms, the house must be d acer-
tansize, and | prefer acertainstyle" shesays Thisisher visonfor
thekind d place shewantsto livein. That vison literdly paintsa
picture in her mind, and, when she finds a place that comes dose
to that picture, she will have "arived" a her destination. Thisis
the function d vison—it defines"done."

Her mission, then, is to find a place that conformsto her
vison. Another way to say thisis that the misson d a projectis
dwaysto achievethevison. In doingso, it olvesthe stated prob-
lem. Soyou may want to diagramit asshownin Figure 3-1. Note
that the vision has been spelled out as alist d things she must
have, along with some that she wantsto have and a few that
would be niceto haveif she could get them.
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Figure 3-1. Chevron showing mission, vision,
and problem statement.

Problem: |
| have no placeto live.

| MUSTS | WANTS |NICE |

l 1
3 bedrooms|room for fireplacein '
2,500 sq. ft. |homeoffice |family room|

2-cargarage |basement
.l-acre lot

Mission:
To find a place that meets all
\._ mustsand as manyofthe _“/

The Red World

Okay, now we know the difference between the mission, vision,
and problem, but in the "real world" you never get them in this
order. Your boss or project sponsor will sy, "Hereis your mis
sion," without any mentiond a problem statement. It is possible
that somediscussond the sponsor's vison d the end result will
take place, but even that may be fairly sketchy. So the first order
d businessfor a project team isto develop these into aform that
everyone will accept.

The mgor "politica™ problem you may encounter is that the
sponsor will undoubtedly have given you amission based on his
definition d the problem to be solved. Sometimes his definition
will be incorrect, and you will have to confront this. Otherwise,
you will spend alot o the organization's money, only to find that
you have devel oped the right solution to the wrong problem.
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The Real Misson d Bvay Prgect

| said earlier that the mission is always to achieve the vision.
However, | should add that the vison you are trying to achieve
IS the one the customer holds. Another way to say thisis that
you are trying to satisfy the customer's needs. That is the pri-
mary objective. Your motive may be to make a profitin the
process, but the mission is alwaysto meet the needs d the cus
tomer. That means, d course, that you must know what those
needs are, and sometimesthisisn't easy, because even the cus
tomer isn't clear about them. So you have to translate or inter-
pret as best you can. Your best safeguard is to keep the customer
involved in the project from concept to completion so that there
isaconstant check on whether what you are doingwill achieve
the desired result.

Themisson d the project can be written by answering two
questions:

1. What arewe goingto do?
2. For whom arewe goingto do it?

In the previous edition d this book, | suggested that you dso
state how you will go about meeting those customer needs, but |
have since decided that this should not be part d the misson
statement itsdlf. The mission statement defines "what" you are
doing; "how" you aregoingto doitis project strategy and should
be dealt with separately.

Some Examples

When AMACOM called me to update this book, it defined the
problem this way: the firgt edition was considered a hit dated,
and it did not contain information on Project Management
Institute and the Project Management Body o Knowledge
(PMBOK®) (whichwas presented in chapter 1 d thisedition). |
dsfelt, on the bassd the experiencel have had since the first
edition was released, that some sections d the book could be
clarified for the reader.
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Problem Statement

If 1 were to write a problem statement for this project, then, it
would say:

The first edition o Fundamentals of Project Manage
ment lacks information on the PMBOK and is seen as
being out-of-date by readers. In addition, some material
should be clarified.

Vision

The vision for the book remains about the same asfor the first
edition. The original series was designed to provide readers
with a quick, easy read on the subject covered. The books are
kept to under 200 pages and are written in down-to-earth lan-
guage. All are published in paperback. | also add to this my own
component d the vison: | like my booksto be well illustrated,
to enhance the reader's understanding o the material.

Mission Statement

The mission for this project is to develop a new edition o the
book that includesAMBOK materia and that darifiessome mate:
rid that was unclear in thefirdg edition. The target audience (who
it isfor) is senior managers and other readerswho need a quick
overview of project management without goinginto agreat dedl
d depth.

Boeing's 777 Airplane

In his book 27+ Century Jet, Kal Sabbagh (1996) explains that
Boeing's customers started asking for a plane smaller than the
747. Boeing had judt finished developingthe 767, soit suggested
that customersbuy it. "It's too smdll,” said the airlines.

Other customersasked for aplanealittle larger than the 767.
Boeing suggested the 747. "It's too big," said the airlines. It took
Boeing nearly two years to redlize that the airlines wanted a
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planeintermediatein size between the 747 and the 767. When
it findly got the message, it developed the 777, which isthe sub-
ject d Sabbagh's book.

A problem statement for this project might have said:

We have no plane intermediate in size between the 747
and the 767 that can carry passengers over atranspacific
route.

(Pleasenote that thisis my statement. Boeing did not provideit
to me, and | don't know if it would fully agreewith it.)

Developing Project Objectives

Once a misson statement has been developed, you can write
your project objectives. Note that objectivesare much more spe-
cific than the mission statement itsdlf

and defineresultsthat must beachieved | Goal setting has

in order for the overal mission to be
accomplished. Also, an objective defines
the desired end result.

| may want to finish this chapter by
10 o'clock this morning. That is my
desired outcome or result—my objec-
tive. The way in which | achieve that
objective is to perform a number of
tasks. These might include typing text
into my computer, reviewing some other
literature on the topic about which I am
writing, caling acolleagueto ask aques

traditionally been
based on past per-
formance. This
practice has tended
to perpetuatethe

sins of the past.
| —J. M. Juran

tionfor clarification,and printingout the chapter, proofingit, and
enteringsome revisonsinto my compuitey.

The following acronym may help you remember the essential
gualitiesthat a statement d objectives must have. We say that
an objective must be SVIART, each letter standing for a condi-
tion asfollows:
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Specific
Measurable
Attainable
Redlidtic

Dr. W. Edwards Deming has raised some serious questions
about the advisability d trying to quantify goas and objectives.
He argued, in Out d the Gisis (1986), that thereis no point in

setting quotas for a manufacturing process
to reach. If the systemis stable, he argued,
then there is no need to specify a god,
sinceyou will get whatever the system can
produce. A god beyond the capability o
the system can't be achieved.

On the other hand, if the system isnot
stable (inthe statistical sense d the word),
then again there is no need to specify a
quota, since there isno way to know what
the capability o the system is (Deming,
p. 76).

In project work, we may know the
capability o a person by looking at his or
her past performance, but unlessyou have
a large number o samples, you have no
way o knowing exactly what the person
can do, since there isaways variability in

An objective speci-
fies a desired end
resultt o be
achieved.

Atask is an activity
performedto
achievethat result.
An objectiveis usu-
ally a noun, whereas
ataskis a verb.

people's performance. Furthermore, it does no good to base a
quota on what someone el se has done. The quota must be vaid
for the person who is going to do the jab thistime.

We dl know that some people are capable d more output
than others. So defining the measurement and attainability
aspects d god or objective settingisvery difficult. | go into this
morein chapter 4 when | discusstime estimating.
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| have found the following two questionsto be useful both
in setting objectives and in monitoring progress toward those
objectives:

What isour desired outcome? This is cdled the outcome
Jframe and helps keep you focused on the resultyou are trying to
achieve, rather than on the effort being expended to get there.

» How will we know when we achieveit?1 cal thisthe evi-
dence question. This question isvery useful for establishing exit
criteriafor objectivesthat cannot be quantified.

Some Examples o Objectives

p- Our objective is to develop a oneminute commercia to
solicit contributions to WXYZ to ar on loca TV stations by
June5,2002.

» Our objectiveis to raise $600,000 in funds from loca view-
ers by September 18,2002.

The Nature d Objectives

Note that these examples d objectivesdo not say how they will
be achieved. | consider an objective to be a statement that tells
me what resultis to be achieved. The howis problem solving,
and | prefer to keep that open so that solutions can be brain-
stormed later. If the gpproach iswritten into the objective state-
ment, it may lock ateam into a method that is not redly best for
the project.

Assessing Project Risks

Once you have established your objectives, you can develop
plans for how to achieve them. Unfortunately, the best plans
sometimesdon't work. One safeguard in managing projectsis to
think about the risks ahead that could sink the job. This can be
done for critical objectivesand for other partsd the plan.
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The simplest way to conduct arisk andysisisto ask, "What
could go wrong?" or "What could keep us from achieving our

objective?’ Itisusudly best to list therisks
first, then think about contingencies for
dealingwith them. One way to look at risk
is to divide a flip chart page in haf, have
the group brainstorm the risks, which you
writedown on theleft sded the page, and
then go back and list the contingencies—
things you can do to manage the risks if
they do materidize. An example d a risk
andysisfor a photography projectisshown
in Figure 3-2.

One benefit d doing a risk andysisin

this manner is that it may help you avert
some risks. When you cannot avert a risk,

Itis helpfulto
assess risks of fail-

ure of the following:
The schedule

» The budget
» Project quality

Customer satis-
faction

you will at |east have a backup plan. Unexpected riskscan throw

aprojectinto atailspin.

| mentioned this point previoudy, but
it bears repedting: you are not trying to
identify every possible risk, just some of
the morelikely ones. This point should be
made to team members who are highly
analytical or who perhaps have a ten-

Risk analysis

should not lead to
analysis paralysis!

dency to be negativein genera. Also, risk andysis dways has a

Figure 3-2. Risk analysis example.

What could go wrong?

1. Exposure wrong

2. Shots unacceptable
3. Film lost or damaged
4. Weather delays

Contingency

Bracket the exposure
Take extra photos
Hand carry to client
Allow extratime
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positivethrust —that is, you are asking, "If it happens, what will
we do about it?' You don't want peopleto play "Ain't it awful!”

Key Points to Remember

The way a problem is defined determines how you will solve it.

A problem is a gap between where you are and where you
want to be, with obstacles making it hard to reach the goal. A
goal by itself is not a problem. Obstacles must exist for there
to be a problem.

Vision is what the final result will "look like." It defines "done."

» The mission is to achieve the vision. It answers the two ques-
tions "What are we going to do?" and "For whom are we
going to do it?"

Objectives should be SMART.
You can identify risks by asking, "What could go wrong?"

[ EX AN RRE RN R RN R R RN R R RN N REE R R R R AR R R R R RS DNR]

Planning Exercise. . .................oll,

Choose a project that you are going to do or perhaps have just
started. Answer the questions that follow to the best of your ability.
If you need to confer with others to answer some of them, fine.
Remember, the people who have to follow the plan should partici-
pate in preparing it.

p What are you trying to achieve with the project? What need does
it satisfy for your customer? Who exactly is going to actually use
the project deliverable(s) when it is finished? (That is, who is
your real customer?) What will distinguish your deliverable from
those already available to the customer?

p Write a problem statement on the basis of your answers to the
first question. What is the gap between where you are now and
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where you want to be? What obstacles prevent easy movement
to close the gap?

p Write a mission statement, answering the two basic questions:

What are we going to do?
For whom are we going to do it?

b Talk to your customer about these issues. Do not present your
written statements to her. Instead, see whether you can get
confirmation by asking open-ended questions. If you can't, you
may have to revise what you have written.



Using the Work
Breakdown Structur
to Plan a Project

n a previous chapter, | said that planning answersthe ques

tions"What must be done?," "How longwill it take?," and

"How much will it cost?" Planning the what is vitd; proj-

ectsfrequently fal because asignificant part d the work is

forgotten. In addition, once tasks have been identified, the

time and resource requirements must be determined. This
iscalled estimating.

A mgjor problemin project planningisdetermining how long
tasks will take and what it will cost to do them. Inaccurate esti-
mates are aleading cause d project failures, and missed cost tar-
gets are a common cause o stress and recrimination in project
management.

The most useful tool for accomplishingdl o thesetasksisthe
Work Breakdown Structure (WBS). The idea behind the WBS is
smple: you can subdivide a complicated task into smaller tasks,
until you reach alevel that cannot be further subdivided. At that
point, it is usualy easier to estimate how long the smal task will

45
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take and how much it will cost to perform than it would have
been to estimate these factorsfor the higher levels.

Nevertheless, it isgtill not easy to estimate task durationsfor
activitiesthat have never been performed before. Because thisis
the typical situationin engineering hardware and software devel-
opment projects, we might expect many d these estimatesto be
in error, and this seems to be demonstrated by experience. Still,
the Work Breakdown Structure makes it easier to estimate
knowledge tasks than any other tool we have.

A Simple Example

Asanexample, if | want to cleanaroom (seeFigure4-1),1 might
begin by picking up clothes, toys, and other thingsthat have been
dropped on thefloor. | could useavacuum cleaner to get dirt out
d the carpet. | might wash the windows and wipe down the
walls, then dust the furniture. Al o these activities are subtasks
performed to clean the room.

Asfor vacuuming the room, | might have to get the vacuum
cleaner out d the closet, connect the hose, plugit in, push the
vacuum cleaner around the room, empty the bag, and put the
machine back in the closet. These are still smaller tasks to be

Figure 4-1. WBS diagram to clean aroom.

Clean
Room

curtains carpets & clothes | furniture

— Get vacuum
out of closet

Connect hose
and plug
Push around
room

Empty bag
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performed in accomplishing the subtask called vacuuming. The
diagram in Figure 4-1 shows how this might be portrayed in
WBS format.

Note that we do not worry about the
sequencein which work is performed

A Work Breakdown

whenwedo aWBS Thatwill beworked | Structure does not

out when we develop a schedule. How- show

ever, youwill probably find yoursdlf think- the sequence

ing sequentially, asit seems to be human in which work is
natureto do so. Themainidead doinga | Such
WBS s to capture all df the tasks Sof | Performed! Suc
you find yourself and other members d s
your team thinking sequentially, donit be | 2€A4€MeIng 18
too concerned, but don't get hungupon | determined when
trying to diagram the sequence or you .
will Sow down the processdf task identi- | 2 #¢hedule is
fication. developed.

The typica WBS has three to six
levels, and these can be named asshown in Figure4-2. Itis, o
course, possible to have projects that require alot more levels.
Twenty levelsis considered to be the upper limit, and that isa
huge project. Note that level 1 iscalled the programlevel. The
difference between a program and a project is just one o
degree.

An example d a program is the development of an airplane.
For example, the WBSfor Boeing's 777 airplane program might
have been drawn asshown in Figure 4-3. Natice that the engine,
wing, and avionics are large enough jobs to be caled projectsin
their own right. In fact, the program manager's jab is to make
sure that the projects are dl properly integrated. The engine
mounts on the wing, so, somewherein the structure to develop
the engine, there will be an activity caled "Design wing
mounts." And for the wing, there will be an activity called
"Design engine mounts.” If these are not coordinated properly,
you will wind up with an engine that won't mount on the wing.
The job d coordinating theseis called systemintegration.
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Figure 4-2, WBS level names.

1. Program

2. Project —‘TD |:|

3. Task

4. Subtask

5. Work Package —»

6. Level of Effort >

|

Guiddinesfar Devdoping the WBS

Oneimportant questionin constructingaWBSis" When do you

stop breaking down the work?" The gen-
eral guideline is that you stop when you
reach a point where either you can esti-
mate time and cost to the desired degree
d accuracy or the work will take an
amount d time equd to the smallest units
you want to schedule. If, for instance, you
want to schedule to the nearest day, you
break down the work to the point where
tasks take about a day to perform. If you
are going to schedule to the nearest hour,

Stop breaking down
work when you
reach a low enough
level to do an esti-

mate of the desired
accuracy.

then you stop when task durationsare in that range.
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Figure 4-3. Partial WBS for the 777 development program.

Design
Airplane

Remember the rule that the people who must do the work
should participatein planningit? That gpplieshere. Usudly a core
group identifiestop-level partsd the WBS those partsarefurther
refined by other members d the team and then integrated to
obtain the entire WBS

Oneimportant point: theWBSshould | The WBS should
be developed before the schedule. Infact, .
the WBS s the device that ties the entire alwmys bs devel
project together. It allows resourcesto be
assgned and estimatesd time and codt to oped befo're the
be made and shows the scope  the job | 8chedule is worked
in graphic form. Later, as the project is )
tracked, the work can be identified as | out, but without
fdlingin a particular box in the WBS. trying to identify

Thereis at least one software pack- th f
age, SuperProject Expert™, that printsa € Sséquence o
WBS after schedule data have been | activities.
entered. That is a nice feature, since it
givesagraphically attractive WBS but the rough drawing should
be made before you use the scheduling software. The reason is
quite smple: until everyone has agreed that dl tasks have been
identified, it is mideading to develop a schedule. Yau cannot be
sure that the critical path identified by a partial schedulewill be
the same for the full schedule.
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Thereareanumber d approachesto developingthe WBS |de
dly, you proceed top-down, following devel opment d agood prob-
lem statement and mission statement. As | have mentioned, how-
ever, the mind does not dways operatein
such nice, linear fashion; asyou develop the
WBS you may sometimesfind that it helps | A WBS does not
you to understand the job better. For that have to b -
reason, | am not a purist about doing things .ave 9 D8 ey
in a spedific order. Yau do what worksbegt | fical. All paths do
for you.

The WBS does not have to be sym- nothavet o go down
metrical. That is, al paths need not be | tOthe same level.
broken down to level 6 (or whatever level
you stop at). Since the rule is to break
work down to aleve sufficient to achieve the estimating accu-
racy you desire, one path may take six levels, while another
may need only three.

Uses of the WBS

As| havesaid, the WBSisagood way to show the scoped a job.
ff you have ever given someone an estimate for project cost or
time and seen the person's horrified look,

ou know that they are seeing the project ,
?/n their mind as riyuch simplgr than it is. The WBS is a good
When you show aproject in WBS form, it | yay o portray the
is clear to most individuals why the job of a proiect.
costs so much. Infact, | havehad theexpe- | 2¢0p€ project.
rience d the planning group members
themselves being overwhelmed by the complexity and magni-
tude d the WBS If it impressesthem, think d theimpact on the
outsder.

Assigning responsibility for tasks is another important use

the WBS Each task to be performed should be assgned to a par-
ticular person who will be responsible for its completion. These
assignmentscan then be listed on a separateform, often called a
Respongbility Chart (seeFigure 4-4).
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Figure 4-4. Responsibility chart.

Estimating Time, Cogs and Resour ces

Once the work is broken down, you can estimate how longit will
take. But how? Suppose | ask you how long it will take to sort a
standard deck o playing cards that has been thoroughly shuffled
into numerical order by suit. How would you answer that question”?

The most obviousway would be to
try the task several timesand get a feel-
ing for it. Butif you didn't have adeck
d cards handy, you would probably
think about it, i nagi ne how long it
would take, and give me an answer.
People generaly give me answersrang-
ing from two minutes to ten minutes.
My testsindicate that about three min-
utesis average for most adults.

Suppose, however, we gave the

An estimate can
be made only by

starting with the
assumption that a

certain resource
will be assigned.

cards to a child about four or five years old. It might take alot
longer, since the child would not be that familiar with the
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sequence in which cards are ordered, and perhaps not yet even

that comfortable with counting. So we must reach a very impor-

tant conclusion; you cannot do atime or

cost estimate without congdering who will Parki 's Lk
actudly performthetask. Second, youmugt | [ 4rkinsons Law:
base the estimate on hitorical dataor a | Work expands to fill
mental model. Historical data are best. the time allowed.

Generaly we use average times to plan
projects. That is, If it takes three minuteson
averagefor adultsto sort adeck d cards, | would use three minutes
as my estimate d how long it will take during executiond my
project. Naurdly, when | use averages, in redity some tasks will
takelonger than the timealowed and someshould takeless Over-
al, hor\]Never, it}heydmould average OLklt.

That is the idea, anyway. Parkinson's
Law d.idscrheditsthil;s E;‘mti on, howe?j/er. Parkirrlr We must be careful
son sad that work dwaysexpandsto fill the .
time allowed. That means that tasks may | 1o Bo penalize
take longer than the estimated time, but | Workers who per-
they dmost never take less. One reason is than
that when people find themsdlves with | «orm better
some time left, they tend to refinewhat | expected by loading
they have done. Another isthat people fear h- q ih
that if they turn work in early, they may be | them down wit
expected to do the task fasterthenexttime | excessive work,
or that they may be given morework to do.

Thisisavery important point: if people
are pendlized for performing better than the target, they will quit
doing s0. We a0 have to understand variation. If the same per-
son sortsadeck d cards over and over, we
know the sort timeswill vary. Sometimesit | An exact estimate
will take two minutes, while other timesit | | an |
will take four. The average may be threg, | 18 ©"" oXymoron:
but we may expect that hdf thetimeit will
takethree minutesor lessand hdf the timeit will takethree min-
utesor more. Very sdldomwill it take exactly three minutes.
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Thesameistruefor allproject tasks. Thetimeit takesto per-
form them will vary, because d forces outside the person's con-
trol. The cards are shuffled differently every time. The person's
attention is diverted by a loud noise outside. He drops a card
while sorting. He getstired. And so on.

Canyou get rid o the variation?No way.

Can you reduce it? Yes—through practice, by changing the
process by which the work is done, and so on. But it isimportant
to note that the variation will dways be there, and we must rec-
ognize and accept it.

The Hazards o Estimating

Consider the case d Karen. One day her boss stopped by her
desk at about one o'clock. "Need for you to do an estimate for
me," he told her. "Promised the Big Guy I'd haveit for him by
four o'clock. Yau with me?'

Karen nodded and gave him athin smile. The boss described
the jobfor her. " Just need a balpark number," he assured her and
drifted off.

Given so little time, Karen could compare the project her
boss described only to one she had done about ayear before. She
added a little for this and took a little off for that, put in some
contingency to cover her lack d information, and gave the esti-
mate to the boss. After that, she forgot dl about the jab.

Two months passed. Then the bomb was dropped. Her boss
appeared, dl smiles. "Remember that estimateyou did for me on
the xyz job?"

She had to think hard to remember, but, as her boss droned
on, it came back to her. He piled a hig stack d specifications on
her desk. "It's your job now," he told her and drifted off again
into manager dreamland.

As she studied the pile o paper, Karen felt hersdf growing
more concerned. There were sgnificant differencesbetween this
set d specsand what her boss had told her when she did the esti-
mate. "Oh well, I'm sure he knowsthat," she told herslf.

Findly she managed towork up anew estimate for the job on
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the bass d the real specs. It was amost 50 percent higher than
the ballpark figure. She checked her figurescarefully, assured her-
odf that they were correct, and went to see her boss.

He took one look at the numbers and went bdlidic. "What
are you trying to do to me?* he ydled. "l dready told the old
man wewould doit for the origind figure. | can't tell himit's this
much more. Hell kill me"

"But you told meit was just a ballpark number you needed,"
Karen argued. "That's what | gave you. But thisis nothing like
the job | quoted. It's alot bigger.”

" can’t help that," her boss argued. "

dready gave him the figures. Youll have to One °f the pri_mary
find away to doit for the origind bid." causes of project

Naturaly, you know the rest d the

dory. The job cost even more than Karen's | failures '® that
new estimate. Therewasalot  moaning | ballpark estimates

and groaning, but, in the end, Karen sur-

vived. Oh, they did send her df toacourse | become targets.

on project management—hoping, no
doubt, that she would learn how to estimate better in the future.
Guiddinesfor documenting estimates.

B Show the percent tolerancethat islikely to goply.

p Tell how the estimate was made and what assumptions
were used.

» Specify any factors that might affect the validity d the esti-
mate (such as time—will the estimate still be valid in six
months?).

Could you fault Karen for anything? Well, perhaps. If she
faled to tell the boss that a bdlpark estimate may have a toler-
ance d perhaps £25 percent but that the margin d error can
range from =10 percent to +100 percent, then she alowed him
to think that the estimatewas better than it was. Also, she should
have documented dl working assumptions, explaining how she
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did the estimate, what project she had used for comparison, and
so on. Then, if management still pulled a whammy on her, at
least she would have had some protection. Infact, it isimpossble
to make sense d any estimate unless these steps are taken, so
they should be standard practice.

Consensual Estimating

In recent years, anew method d estimatingknowledgework has
been developed that seemsto work better than older techniques.
Rather than have individuals estimate task durations, the new
method asks at |east three people to estimate each activity in the
project that they know something about. They do this without
discussing their ideas with one another. They then meet to find
out what they have put on paper. In atypica situation, there may
bearange d times, such as, for example, ten days, twelve days,
and thirty days, in which two d the estimates are close together,
but one isvery different. How do you handle the discrepancy?

The best approach is to discuss what each person was con
sidering when he or she made the estimate. It may be that the
person who put down thirty days was thinking about something
that the other two had overlooked. Or, conversdly, they may con-
vince the thirty-day person that his number isway too high and
get him to come down to afigure nearer their estimates. In any
case, they try to arrive at anumber that they dl can support. This
is called consensus.

There are three advantagesto this approach. First, no one
person is on the hook for the fina number. Second, inexperi-
enced people learn to estimate from those more experienced.
Third, they are likely to collectively consider more issues than
any one personwould do workingaone. For that reason, you are
more likely to get an accurate estimate, although it isimportant
to remember that it istill not exact!

Improving Estimating Ability
People cannot learn unlessthey receive feedback on their perfor-
mance. If you went out every day and ran 100 yards, trying to
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improve your speed, but you never timed yoursdlf, you would
have no ideawhether you were getting better or worse. Yau could
be doing something that dowed you down, but you wouldn't
know it. In the same way, if you estimate task durations but
never record the actua timeit takesto do the task, you are never
going to get better at estimating. Furthermore, you have to track
progress by recording times daly. f you record times once a
week, | can promiseyou that you will be just guessing, and that
won't be helpful.

Key Points to Remember

M Do not try to work out sequencing of activities when
you develop a WBS. You will do that when you develop a
schedule.

B A WBS ties the entire project together. It portrays scope
graphically, allows resources to be assigned, permits esti-
mates of time and costs to be developed, and thus provides
the basis for the schedule and the budget.

ny An estimate is a guess, and an exact estimate is an oxy-
moron!

ny Be careful that ballpark estimates don't become targets.

Consensual estimating is a good way to deal with activities
for which no history exists.

ny NO learning takes place without feedback. Estimate; then
track your actual time if you want to improve your estimating
ability.

Following is a list of tasks to be performed in preparation for a
camping trip. Draw a WBS that places the tasks in their proper rela-
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tionship to one another. The solution is contained in the Answers
section.

Arrange for supplies and equipment.

Select campsite.

Make site preparations.

Make site reservation.

Arrange time off from work.

Select route to site.

Prepare menu for meals.

Identify source of supplies and equipment.

Load car.

Pack suitcases.

Purchase supplies.

Arrange camping trip (project).



Scheduling Project Work

ne d the primary featuresthat distinguishesproject man-
agement from general managementisthe specid attention
to scheduling. Remember from chapter 1 that Dr. J. M.

Juran says a project is a problem
scheduled for solution.

Unfortunately, some people

think that project management is nothing

Project manage-

ment '@ ot just

butscheduling, and thisisincorrect. Sched- | scheduling.

uling is just one d the tools used to man-

age jobs and should not be considered the primary one.

People today tend to acquire schedul-
ing software, o which there is an abun-
dance, and think that will make them
instant project managers. They soon find
that that ideaiswrong. Infact, it isnearly
impossible to use the software effectively
unless you understand project manage-
ment (and scheduling methodology in par-
ticular).

| do have one suggestion about soft-

Suggestion: What-
ever scheduling

software you
choose, get some

professional train-

INg on how to use it
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ware. Whatever you pick, get some professiona trainingin how
to useit. In the early days d personal computers, there was a
pretty significant difference between the low-end and the high-
end software that was available. The low-end packages were
pretty easy to use, whereas the high-end oneswere not.

The gap between low- and high-end software has closed to
the point that thisis no longer true. They are al difficult to use
now, and the training materials (tutorialsand manuals) that come
with the software are often not very good. In addition, it is hard
to find time to work through a tutorial without being interrupted
several times, which means that self-learning is difficult. The
most efficient way isto take a class.

Do check out the ingtructor's knowledge d project manage:
ment. Some d the people teaching the software know very little
about project management itself, and, when you have questions,
they can't answer them.

Yau should expect to spend from two to three days d class
room time becoming redly proficient with the software. That is
gtill a good investment, considering the time the software can
saveyou in thelong run.

A Brief History of Scheduling

Until around 1958, the only tool for scheduling projectswasthe
bar chart (see Figure 5-1). Because Henry Gantt developed a
complete notational system for showing progress with bar
charts, they are often caled Gantt charts. They are smple to
construct and read and remain the best tool to use for commu-
nicating to team members what they need to do within given
time frames. Arrow diagrams tend to be too complicated for
some teams. Nevertheless, it is often helpful to show an arrow
diagram to the people doing the work so that they understand
interdependencies and why it is important that they complete
certain tasks on time.

Bar chartsdo have one serious drawback —it isvery difficult
to determine the impact d adip on one task on the rest d the



60 Fundamentals of Project Management |

Figure 5-1. Bar chart.

Time

project (e.g., if Tak A in Figure 5-1 gets behind, it is hard to tell
how thiswill affect the rest d the work). The reason isthat the
bar chart (initsorigina format) did not show the interdependen-
cies d the work. (Contemporary software does show links
between bars, making them easier to read. The actual name for
these bar chartsis"timelinecritical path schedules.")

To overcome this problem, two methods of schedulingwere
developed in the late 1950s and early
1960s, both of which use arrow diagrams iy
to capture the sequential and parallel rela | CPM: Critical Path
tionships among project activities. One d Method
these methods, developed by Du Pont, is
caled Critical PathMethod (CPM),and the | PERT: Program
other, developed by the US Navy and the Evaluation and
Booze, Allen, and Hamilton consulting
group, is called Program Evaluation and | Review Technique
Review Technique (PERT). Although it has
become customary to cal al arrow dia
grams FERT networks, gtrictly speaking the PERT method makes
use of probability techniques, whereas CPM does not. In other
words, with PERT it is possibleto calculatethe probability that an
activity will be completed by a certain time, whereas that is not
possiblewith CPM.
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Network Diagrams

To show the sequencein which work is performed, diagramslike
those in Figure 5-2 are used. In these diagrams Tesk A is done
beforeB, while Task C isdonein pardld with them.

The network in the bottom hdf d Figure5-2 uses activity-on
arrow notation, in which the arrow represents the work being
done and the circle representsan event. An event is binary; that
Is, it has either occurred or it has not. An activity, on the other
hand, can be partialy complete. Note that thisisaspecia use d
the word event. We speak d afootbal game as an event, even
though it spans time. In scheduling terminology, however, an
event isaspecific point in time where something has jug started
or has just been finished.

Figure 5-2. Arrow diagrams.

An activity-on-node network

| Activity A > Activity B Activity D |

Activity C

An activity-on-arrow network

N A Activity C Ne A Activity D LS
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The network in the top hdf o Figure 5-2 uses activity-on-
nodenotation, which shows the work as a box or node, and the
arrows show the sequence in which the work is performed.
Events are not shown in activity-on-node networks unless they
are milestones—points in the project at which mgor portions o

thework are completed.

Why two forms o diagrams? Probably a tyranny to confuse
the uninitiated. Actudly, it smply happensthat the schemeswere

developed by different practitioners.

Is one better than the other? No. They
both get the same results in figuring out
when work is supposed to be completed.
Both forms are il used, although activity-
on-node is used a bit more than the other,
smply because much d today's personal
computer software is programmed to use
node notation.

What is the benefit o using either
CPM or PERT?The main advantage s that
you can tell whether it is possble to meet
an important project completion date, and
you can aso tell exactly when varioustasks
must be finished in order to meet that
deadline. Furthermore, you can tell which
tasks have some leeway and which do not.
Infact, both CPM and PERT determinethe
critical path, which is defined as the
longest series o activities (that can't be
done in parallel) and which therefore gov-
erns how early the project can be com-
pleted.

The Reason for Scheduling

The critical path is
the longest path
through a project
network. Because it
has no slack, all
activitieson the
critical path must
be completed as
scheduled, or the
end date will begin
to slip—one day for
each day a critical
activity is delayed.

Naturaly, the primary reason for schedulinga projectisto ensure
that the deadline can be met. Most projects have a deadline
imposed. Furthermore, since the critical path method helpsiden-
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tify which activitieswill determine the end date, it aso helps
guide how the project should be managed.

However, it is easy to get carried away with schedulingand
spenddl o your time updating, revising, and so on. The schedul-
ing softwarein use today should be viewed asa tool, and managers
should not become davesto the toal.

It is aso very easy to create schedules that look good on
paper but don't work in practice. The main reasonis usudly that
resources are not availableto do the work when it comesdue. In
fact, unless resource alocation is han-
dled properly, schedulesare next to use-
less. Fortunately, today's scheduling soft-
ware handles resource alocation fairly
well, but we leave discussion d the | | .
methods used to the software manuals. | it topped having
In this book, we simply examine how | people work on
networks are used to show uswherewe | =
need to manage.

| am often-told that scopeand prior- | workers’ produc-
ities change so often in a given organi- .
zation that it doesn't make sense to | tivity doubled!
spend time finding critical paths. There
are two points worth considering here. One is that if scopeis
changing often in a project, not enough timeis being spent doing
up-front definition and planning. Scope changes most often
occur because somethingisforgotten. Better attention towhat is
being done in the beginning usualy reduces scope creep.

Second, if prioritiesare changing often, management does
not have its act together. Generally, the organizationis trying to
tackle too much work for the number o resources available.
Weal have "wish lists" d thingswe want to do personally, but
we have to put some d them on hold until time and/or money
become available. The sameistrue o organizations. Experience
shows that when you have individualsworking on many proj-
ects, productivity suffers. One company found, as an example,
that when it stopped having people work on multiple projects,

One company
found that when

multiple projects,
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employees productivity doubled! That obvioudly is highly sig-
nificant.

What does CPM haveto do with this?Knowingwhere the crit-
icad pathisin a project dlowsyou to determine the impact on the
project d a scope or priority change. Yau know which activities
will be impacted most heavily and what might need to be done to
regain lost time. In addition, managers can make informed deci-
sionswhen you can tell them theimpact d changesto the project.
Thus, CPM can be an invauabletool, when used properly.

Definitions of Network Terms

ACTIVITY An activity always consumes time and may also
consume resources. Examples include paperwork,
labor, negotiations, machinery operations, and
lead times for purchased parts or equipment.

CRITICAL A critical activity or event is one that must be
achieved by a certain time, having no latitude
(slack or float) whatsoever.

CRITICAL PAM  The critical path is the longest path through a net-
work and determines the earliest completion of
project work.

EVENTS Beginning and ending points of activities are
known as events. An event is a specific point in
time. Events are commonly denoted graphically
by a circle and may carry identity nomenclature
(e.g., words, numbers, alphanumeric codes).

MILESTONE This is an event that representsa point in a project
of special significance. Usually it is the completion
of a major phase of the work. Project reviews are
often conducted at milestones.

NETWORK Networks are called arrow diagrams. They provide
a graphical representation of a project plan show-
ing the relationships of the activities.
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Constructing an Arrow Diagram

As was pointed out in chapter 4, a Work Breakdown Structure
(WBS)should be developed before work on the project is sched-
uled. Also, we saw that a WBS can contain from two to twenty
levels. To illustrate how a scheduleis constructed from a WBS
we consider asimple job d maintaining theyard around ahome.
The WBSisshown in Figure5-3.

Inthe case d thisWBS it is appropriate to schedule the tasks
at the lowest level. However, thisis not dways true. Sometimes
work will be broken down to level 6 but
only those activities up to level 5 will be , :
entered into the schedule. The reason is Don’t schedule in
that you may not be able to keep level 6 more detail than
taskson schedule. That is, you can't man- oU can manaae
agethat tightly. Soyou scheduleat alevel Y ge.
that you can manage. This follows the
general rule that you should never plan (orschedule)in more detall
than you can manage. Some projects, such as overhauling a large
power generator, are scheduled inincrementsd hours. Othersare

Figure 5-3. WBS to do yard project.

Yard
Project

l

| Cleanup | | CutGrass | | Trimwork | | Prepare Trim
Equipment Hedge
. l l
Pickup Mow front-45 Weeds @ Put gasin
trash-15 trees-30 equipment-5
Bag grass-30 Mow back-30 Edge Get out
sidewalk-15 hedge
Hedge clipper-5
clippings-15

Haul to
dump-45
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scheduled in days, while some big construction jobs are scheduled

to the nearest month.

While planningin too much detail isundesirable, if you plan
in too little detail, you might as well not bother. As a practica
example, a manager told me that his saff wanted to create

schedules showing tasks with twenty-six-
week durations. He protested that the Saff
would never complete such schedules on
time. They would back-end load them, he
argued.

What he meant was that there isalot
d security in a twenty-six-week task.
When the start date comes, if the person
doing the task is busy, she might say, "
can always make up aday on atwenty-six-
week activity. I'll get started tomorrow."
This continues until she realizes she has
delayed too long. Then thereisahbigflurry
of activity asshe triestofinishon time. All
the work has been pushed out to the end
d the twenty-six-week time frame.

A good rule d thumb to follow is that
no task should have a duration much
greater than four to six weeks. A twenty-
six-week task can probably be broken
down into five or six subtasks. Such a
plan will generally keep peoplefrom back-
end loading.

There are two waysyou can develop a

A good rule of
thumb to follow is

that no task should
have a duration
much greater than
four to six weeks.
For knowledge work,
durations should
be in the range of
onet o three weeks,
because knowledge
work is harder to

track than tangible
work.

schedule. One is to begin at the end and work backward until
you arrive at the beginning. The second method isto start at the
beginning and work toward the end. Usudly, it is easiest to start
at the beginning.

The fird step is to decide what can be done firg. Sometimes
severd tasks can start at the same time. In that case, you Smply
draw them sde-by-sideand start workingfrom there. Note the pro-
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Figure 5-4. CPM diagram for yard project.

|.H| TRIM WEEDS

DU|s DU/ 10 |
GETHEDGECL. TRIM HEDGE
Es [LsTEFTLF ES [ISTEF]LF
o 11 L I T 1 |

gression in the diagram in Figure 5-4. |t sometimes takes severd

iterationsbefore the sequencingcan be worked out completely.
Thissmall project might be thought o as having three phases:

preparation, execution, and cleanup. There are three preparation

tasks pick up trash, put gasin equip-
ment, and get out hedge clipper. The
cleanup tasks include bagging Qrass,
bundling clippings, and hauling trashto
the dump.

In doing thisschedulediagram, | have
followed arule d scheduling, which isto
diagramwhat is logically possble, then
deal with resourcelimitations. For ayard
project, F | have no one helpingme, then
there redly can be no pardld paths. On
the other hand, if | can enlist help from
the family or neighborhood youth, then
pardld pathsare possble, so thisrule says

Schedules should be

developed according
t o what is logically

possible, and

resource allocation

should be done later.

This will yield the
optimum schedule.

go ahead and schedule asifit were possble to get help. Thisisespe
cidly important to remember in awork setting, or you will never
get aschedule put together. Yau will be worryingabout who will be
availableto do thework and end up in andyssparayss.
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Another rule is to keep al timesin the same increments.
Don't mix hours and minutes—schedule everythingin minutes,
then convert to hours and minutesas alast step. For this sched-
ule, | have smply kept everythingin minutes.

| suggest that you draw your network on paper and check it
for logica consistency before entering anythinginto a computer
scheduling program. If the network has
logicdl errors, the computer will just give )
you agarbage-in, garbage-outresult, but it | Another rule is to
will look impressive, having comefroma | keep all times inthe
compuiter.

It is aso important to remember that
thereis usually no singlesolution to a net-
work problem. That is, someone else might draw the arrow dia
gram ahit differentlythan you have done. There may be partsd
the diagram that haveto be done in a certain order, but often
there is flexibility. For example, you can't deliver papers until
you have printed them, soif the diagram showed that sequence,
it would bewrong. The conclusionisthat thereisnosingleright
solution, but adiagram can be said to be
wrong if it violateslogic. Itis hardto tell

The network for the yard project
could get alot more complicated. You | Whether a network
could have edge front idewalkand edge | co
beck sdewalk. Yau could talk about trim- | i absolutely ““r-
ming around trees in both front and rect, butitcan be
back, and so on. But there isno need to . :
make it too complicated. We don't usu- said t 0 be wrong if
ally try to capture exactly how we will | logic is violated.
do thework, just the gigt d it.

The next step isto figure out how longit will take to do the
job. Time estimates for each task are made by using history—
remembering how long each activity has taken in the past.
Remember, though, that the estimateis vdid only for the indi-
vidua who is going to do the task. If my daughter, who is six-

same increments.
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teen, doesthe lawn mowing usinga push mower, it will probably
take lesstime than for my son, who isonly twelve. In the follow-
ing chapter, we see how to find the critical path through the net-
work, so we can know how long it will take.

Key Points to Remember

Project management is not just scheduling.

Arrow diagrams allow an easier assessment of the impact of
a slip on a project than is possible with Gantt charts.

Schedule at a level of detail that can be managed.

No task should be scheduled with a duration much greater
than four to six weeks. Subdivide longer tasks to achieve this
objective. Software and engineering tasks should be divided
even further, to durations not exceeding one to three weeks.

For the following WBS (Figure 5-5), draw an arrow diagram. One
solution is shown in the Answers section.

Figure 5-5. WBS to clean room.

Clean
Room

| | | | |

Clean | | Vacuum | |Pickuptoys | | Wash walls Dust
curtains carpets & clothes furniture




Producing a
Workableshedule

nce a suitable network has been drawn, with durations

assgned to al activities, it is necessary to determine

where the longest path is in the network and to see

whether it will meet the target completion date. Since

the longest path through the project determines mini-

mum project duration, any activity on that path that
takeslonger than planned will cause the end date to dip accord-
ingly, so that pathis caled the critical path.

Schedule Computations

Normaly, you would let a computer do these computationsfor
you, S0 you may wonder why it is necessary to know how to do
them manudly. My bdief isthat unlessyou know how the com-
putations are done, you do not fully understand the meanings o
float, early and late dates, and so on. Further, you can eesly fdl
prey to the garbagein, garbageout maady. So here is a brief
treatment o how the caculationsare done by the compuiter. (For
most schedules, the computer has the added bonusd converting
times to calendar dates, which is no easy task to do manually.)
Fird, congder what we want to know about the project. ff it
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dtarts at some time = zero, we want to know how soon it can be
finished. Naturdly, in most actua work projects, we have been told
when we must be finished. That is, the end date is dictated. Fur-

thermore, the start date for the jab is
often constrained for some reason:
resourceswon't be available, specswon't
be written, or another project won't be
finished until that time. So scheduling
usualy means trying to fit the work
between two fixed pointsin time. What-
ever the case, westill want to know how
long the project will take to complete; F it
won't fit into the required time frame,
then we will have to do something to
shorten the critica path.

Failure to consider
resource allocation
in scheduling almost
always |eads to a

schedule that can-
hot be achieved.

In the simplest form, network computations are made for
the network on the assumption that activity durations are
exactly as specified. However, activity durations are a function
d thelevel d resources applied to the work, and if that level is

not actually available when it comes
time to do the work, then the sched-
uled dates for the task cannot be met.
It is for this reason that network com-
putations must ultimately be madewith
resource limitations in mind. Another
way to say thisis that resource alloca-
tion is necessary to determine what
kind o schedule is actually achievable
Failure to consider resources almost
aways leads to a schedule that cannot
be met.

Still, the first step in network com-

Initial schedule
com putations are

made assuming
that unlimited
reeources are avail-

able. This yields the

best-case solution.

putations is to determine where the critical path isin the
schedule and what kind d latitude is available for noncritical
work, under ideal conditions. Naturaly, the ideal situation is
one in which unlimited resources are available, so the first
computations made for the network are done without consid-
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eration o resource requirements. It is this method that is
described in this chapter, and resource allocation methods are
deferred to scheduling software manuals, as | said previoudly.

Network Rules

In order to compute network start and finish times, only two
rules apply to al networks. These are listed following as rules 1
and 2. Other rules are sometimes gpplied by the scheduling soft-
ware itsalf. These are strictly a function o the software and are
not applied to dl networks.

Ruel.  Beforea task can begin, al tasks preceding it
must be completed.

Rue2  Arrowsdenotelogica precedence.

Basic Scheduling Computations
Schedulingcomputationsareillustrated using the network in Hg
ure 6-1. Firg, let us examine the node boxes in the schedule.
Each hasthe notation £S, LS, EE LE and DU. These mean:

ES = Ealy Start
LS = LateSart

B = Ealy Finish
LF = LaeFinish

DU = Durdtion (of the task)

Forward-Pass Computations

Consider a single activity in the network, such as picking up
trash from the yard. It has a duration d fifteen minutes. Assum-
ing that it starts at tin@ = zeo, it can finish as early as fifteen
minutes later. Thus, we can enter 15in the cell labeled EE
Putting gasin the mower and weed whacker takes only five
minutes. The logic d the diagram says that both o these tasks
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Figure 6-1. Network to illustrate computation methods.

| ! _—
| GET HEDGE CL. | * TRIM HEDGE
IESILngF}LF Es [LS JEF[LF

lo -

must be completed before we can begin trimming weeds, cut-
ting the front grass, and edging the sidewalk. The cleanup task
takes fifteen minutes, whereas the gas activity takes only five
minutes. How soon can the following
activities start? Not until the cleanup | The Earliest Start
has been finished, sinceit is the longest :
d the preceding activities. forataskisthe
In fact, then, the Early Finish for latest Late Finish
cleanup becomesthe Early Start for the f ding task
next threetasks. It isadwaystrue that the Of preceding tasks.
latest Early Finish for preceding tasks | Thatis, the longest
becomes the Early Start for subsequent .
tasks That i thelongest path determines | Path determines
how early subsequent teskscanstart. - | the earliestthata
Following this rule, we can fill in _
Earliest Start times for each task, as | followingtask can
shown in Figure 6-2. This shows that
the project will take a total d 165 min- be started.
utestocomplete, if dl work is conducted exactly as shown. We
have just performed what are caled forwarcHpasscomputations
to determine Earliest Finish timesfor dl activities. Computer pro-




| PIC

74 Fundamentals of Project Management |

Figure 6-2. Diagram with EF times filled in.

™ TRIM WEEDS

KUP TRASH (— | MOW FRONT | " mow BACKYARD| [~ BAG GRASS

[Es [LSJEF[LF| | LES'AEF ES |15 EF|LF | | [Es[LSFEFLLE]
0 15 | | Ls 60 60 0| | loo1 li20
| k >
— S |
"""""" TRIM HEDGE H

ES [LS [EF[LF |
lo | §s 1 ] [s | ECI

grams do exactly the same thing and additionally convert the
timesto calendar dates, making quick work d the computations.

RULE: When two or more activities precede another activity,
the earliest time when that activity can be started is
the largerofthe durations of the activities preceding it.

NOTE: The time determined for the end or final event is the
earliest finish for the project in working time. Once
weekends, holidays, and other breaks in the sched-
ule are accounted for, the end date may be consid-
erably later than the earliest finish in working time.

Backward-Pass Computations

A backward pass is made through the network to compute the
latest Sart and latest finish timesfor each activity in the net-
work. To do that, we must decide how late the project canfinish.
By convention, we generaly don't want a project to end any later
than its earliest possible completion. To stretch it out longer
would beinefficient.

We dsowon't indgst (fornow) that the project end earlier than
the earliest possible finish caculated in the previous steps. If we
want to finish earlier, we will have to redraw the network or

wu e
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shorten some activities (by applying more resources or working
more efficiently, for example). For now, we will accept the 165-

minuteworkingtimeand letit bethe Lat
est Finishfor the project.

ff Hauling Away Trash hasaLae Fin
ishd 165 minutes and hasa duration d
forty-five minutes, what is the latest that
it could start? Clearly, if we subtract 45
from 165, we have 120 minutes, which
is the Latest Start for the task. Proceeding
in this manner, we get LS timesfor Bag
ging Grass and Bundling Clippingsd 90
and 105 minutes, respectively. One o

When doing back-
ward-pass calcula-

tions, always use
the smallest num-

ber for the LF of
previous activities.

these two numbersmust be the LF time for each o the preceding

activities. Which one?

Well, assumewe try 105 minutes. if we do that, it would say
that Bagging Grass could start as late as 105 minutes, since as
soon as preceding tasks are finished subsequent tasks can begin.

But if we add 30 minutes for Bagging to
the 105-minute ES time, we will finish
at 135 minutes, which islater than the
120 minutes previoudy determined, and
we will miss the 165-minute end time
for the project.

Therefore, when we are doing back-
war chpasscalculations the Latest Finish
for a preceding task will aways be the
smallest d the Late Sart timesfor the
subsequent tasks. (A smpler way to say
thisis aways use the smallest number!)

When an activity
has no float, itis

called critical, since
failure to complete

work as scheduled
will cause the end

dateto slip.

RULE: When two or more activities follow another, the latest
time when that (preceding) activity can be achieved

is the smallerof the times.

Now examine the path in Figure 6-3 that includes activities
highlighted by bold lines. Each activity has the same ES/LS and
EE/LF times. There is no float on this path. By convention, an
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activity with no float is called critical,and a total path with no
float is caled the critical path, which means that if any d the
work on this path fdls behind schedule, then the end date will
dip accordingly. All d the activitiesthat have ES/LS or EF/LF
timesthat differ are said to have float. For example, Trim Weeds
has an ES time d fifteen minutes and an LStime d sixty min-
utes, giving it forty-five minutesd float.

The fina network is shown in Figure 6-3. Note that some
tasks have the same B and LF times, aswell as the same ES and
LStimes. These tasksare on the critical path. In Figure 6-3, they
are shown with bold outlines, to indicate exactly where the crit-
ical path lies.

The critica path activities have no latitude. They must be
completed asscheduled, or the entire project will take longer than
165 minutes. Knowing where the critical path is tellsa manager
where his attention must be applied. The other tasks have lati-
tude, which is caled float. This does not mean that they can be
ignored, but they have less chance d delaying the project if they
encounter problems. The Edge Sidewalk task, for example, hasan
EStime d fifteen minutesand an LS time d seventy-five. The dif-
ference between the two is sixty minutes, which is the float for
the task.

What good is the float? Well, we know we can start the task
as late as seventy-five minutes into the job and till finish the
project on time. if your son is doing this task, he can watch a
sixty-minute television program during that time and till get his
Edging task done on time.

Remember, too, that the times are dl estimates. This means
that tasks might take more or less than the scheduled time. So
long as they do not takelonger than the scheduled time plus the
available float time, the jab can be completed on time. Critical
tasks, which have no float, must be managed in such away that
they take the scheduled time. Thisis usualy done by adjusting
the resources (effort)applied, either by assgning more resources
or working overtime (increasingresourcesin either case).

Thisisnot dways possble. Applying overtime oftenincreases
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Figure 6-3. Diagram showing critical path.

" TRM WEED §
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errors, leading to rework, which may mean that you don't get the

job done any faster than if you had just worked a normal sched-

ule. Furthermore, thereisawaysa point

o diminishing returns when you add It is bad practiceto

bodiesto atask. At some point, they just :

get in each other's way, actually sowing | Schedulea project

work down rather than speeding it.

Note that overtime should be kept in

reservein cased problems, soitisnever

a good ideato schedule a project so that ,

overtime needs to be worked jus to | the schedule, since

meet the origina schedule. if problems are
Another point o great importance:

dl members d the project team should | encountered, it may

be encouraged to keep float timesin | not be possiblet o

reserve as insurance against bad esti- .

mates or unforeseen problems. People | WOrk more overtime

tend to wait until the latest posshlestart | +o solve them.

time to start atask; then, when problems

occur, they miss the end date. If there is no float |eft, when the

task takes longer than originaly planned, it will impact the end

so that overtime is
required to meet
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date for the entire project, since once a task runs out of float, it
becomespart d the critical pah! In fact,
the true meaning d the word critical is

that there is no float. The task must be Once you have used

done on time. up thefloatona

: task, it becomes
Usng the Nework to .
Manage the Proect partofthecritical

As| haveindicated previoudy, the point of path.
developinga CPM diagram is to use it to

manage the project. If thisis not done, scheduling issimply a
worthless exercise. So here are some pointersthat | have found
helpful in managing my own jobs

» Try to stay on schedule. It is dways harder to catch up than
to stay on target to begin with.

» Keep float in reserve in case d unexpected problemsor bed
estimates.

p- Apply whatever effort is needed to keep critical tasks on
schedule. If atask on the critica path can be finished ahead
d schedule, do it/ Then start the next task.

p Avoid the temptation to perfect everything—that’s what the
next-generation product or serviceis dl about. Note: | did
notsayit is okay to do the jab doppily or that you shouldn't
do your best work. | sad don't be tempted to make it per-
fect. By definition, you will never reach perfection.

p Estimates d task durations are made assuming the applica
tion d certain people. f someone elseis actudly used, you
may have to adjust durations accordingly. This is especialy
true if the personislessskilled than the intended resource.

p This was stated in chapter 5 but is repeated because d its
importance: No task should be scheduled with a duration
much greater than four to six weeks. If you do, people tend
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to have afadse sense o security and put off starting, under
the assumption "I can dways make up one day." By thetime
they start, they often have dipped severa days and find that
they cannot finish as scheduled. We say that they back-end
load the task by pushing all the effort toward the back end. If
atask has aduration greater than Sx weeks, it isa good idea
to subdivideit, creating an artificia bresk if necessary. Then
review progressat that point. That will help keepit on target.

»- If the people doing the work did not develop the network,
explainit to them and show them the meaning d float. Don't
hide it from them. However, give them a bar chart to work
to—it ismuch easier to read a bar chart than a network dia
gram. Show them that if they use up float on a given task,
then the followingtasks may become critical, leaving the peo-
plewho must do those activitiesfedling really stressed.

» It is possible to shorten a task by adding resources, reducing
its scope, doing doppy (poor-quality)work, being more effi-
cient, or changing the process by which the work is done.
With the exception d doing doppy work, dl d the methods
may be acceptable. A reductionin scope must be negotiated
with your customer, o course.

B Scheduling is done initialy on the assumption that you will
have the resourcesyou planned on having. If peopleareshared
with other projects, or if you plan to use the same person on
severd tasks, you may find that you have her overloaded. Mod-
ern software generdly warns you that you have overloaded
your resourcesand may be able to help you solve the problem.

Converting Arrow Diagramsto Bar Charts

While an arrow diagram s essential to do a proper andyssd the
relationshipsbetween the activitiesin a project, the best working
tool isthe bar chart. The people doing the work will find it much
easer to seewhen they are supposed to start and finish their jobs
if you give them abar chart. Thearrow diagram in Figure 6-3 has
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been portrayed as a bar chart in Figure 6-4, making use d what
was learned about the schedule from the network anaysis.

Figure 6-4. Bar chart schedule for yard project.
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TASK WITHFLOAT  CRITICAL TASK

Note that the critical path in the bar chart is shown as solid
black bars. Barswith float are drawn hollow with alinetrailingto
indicate how much float is available. The task can end aslate as
the point at which the trailingline ends.

Thisisfairly conventional notation. Schedulingsoftwareaways
alowsyou to print a bar chart, even though a CPM network is
used to find the critical path and to calculate floats. One caution:
many programs display the critica path in red on a color monitor
and often color started taskswith green or blue. When these bars
are printed on a black-and-white printer, dl o them may look
black, implying that they are dl critica, confusingthe peopletrying
to read them. It is usually possble to have the computer display
shading or crosshatchinginstead d color so that when they are
printed in black-and-white, therewill be no ambiguity.

Asagning Resourcesto Taks

| have already sad that the first step in developing a scheduleis
to assume that you have unlimited resources, because thisisthe
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best situation you can ever assume, and if you can't meet your
project completion date with an unlimited resource schedule,
you may as well know it early. However, once you have deter-
mined that the end date can somehow be met, you now must
see whether your unlimited resource assumption has overloaded
your available resources.

Normally you will find that you have people double- and
triple-scheduled, which clearly won't work. These kinds d
resource overloads can be resolved only by using computer soft-
ware, except for very smple schedules. This is where the soft-
ware really excels, and yet estimates are that only afew percent
d dl the people who purchase software actudly use it to level
resources.

Consider the small schedule in Figure 65. It contains only
four tasks. Two are critica, and two have float. Task A requires
two workersif it isto be completed in three weeks, and tasks B

Figure 6-5. Schedule with resources overloaded.

Need 2
Need 1
e 1w Need 1

Need?2

| | Have 3
available

Time, weeks
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and C need one person each. When it comestime to do the proj-
ect, however, you find that there are only three workers avail-
able. How did this happen?

It is possble that no more than three people were ever avall-
able, but becauseyou followed the ruleto schedulein pardld tasks
that could logicdly be donein pardld, you inevitably overloaded
your people. It isdso possblethat, when the planwas constructed,
four workerswere available but that one hassince been assigned to
another job that has priority over yours.

Whatever the reason, thisschedulewon't work unlesssome-
thing is changed. There are a number d possbilities. There are
three areasto examine. Yau should first see whether any task has
enough float to alow it to be delayed until resources become
avalable. In this particular example, it turns out that thisis pos
sble. The solutionisshown in Figure 6-6.

OF course, this solution is a nice textbook example that just
happens to work out. It isnever so easy in ared project. Notice
that task C has enough float that it can dide over and wait until
activity Bisfinished. But what usualy happensisthat task C runs
out d float before B iscompleted. Also, assume that task D needs
three people, rather than two. As you can see, this complicates
the situation considerably. Thisisshown in Figure 6-7.

Since this s the typica situation, we must be prepared to
handleit. There are two more placesto look for help. Thefirstis
the functional relationshipamong the variables:

Yau should ask whether you can reduce scope, change the
time limit, or reduce performance. Usualy performance is not
negotiable, but the others may be. For example, sometimes you
can reduce scope, and the project deliverable will still be accept-
able to the client. OF course, if you can get another person for a
short time, you won't have to consider reducing scope or perfor-
mance. So you go shopping.

Yau ask the manager who "owns" the resourceswhether she
can provide another person. She says sadly that she cannot and
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Figure 6-6. Schedule using float to level resources.

Need 2
Need 1

Need 1

Need 2

Have 3
available

Time, weeks

that she was even consdering trying to take back another d the
three she has dready given you. Somehow you convinceher not
to do this. Yau then ask the project sponsor if it is okay to reduce
scope. Itisnot.

It isdso not okay to reduce performance. Nor can you find
a contract employee in time to do the job. You are between a
rock and a hard place. So you now ask whether there isanother
processthat could be used to do the work. For example, if you
can spray paint awall instead d using aroller, it may go much
fadter.

Suppose you try this and again you come up empty-handed.
Yau decide the only thing left to do is resgnyour job. Yau never
redly wanted to be a project manager, anyway. But wait. Perhaps
there is something e se you can do.

Think back towhat | sad earlier. Yauuse updl thefloat on C,
and it is now a critica-path task. When you tell your software to
level resources, it wants to know whether you want to schedule
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Figure 6-7. Schedule with inadequate float on C
to permit leveling.
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Time, weeks

within the avallable float (or dack, asit isdso called). If you say
yes, assoon asatask runsout d floa, it won't move over any fur-
ther. Thisis aso caled time-critical resource leveling, because
timeisd the essencefor your project. (Itdwaysid)

However, supposeyou answer "'no" to the question, Do you
want to level within the available dack?" In this case, you are
telling the software to continue diding tasks over until resources
become available, even if it meansdipping the end date. (Thisis
caled resourcecritical leveling.) When you try this with our
exampleschedule, you arrive at the solution shownin Figure 6-8.
Not bad, unlessyou can't live with the dip.

In fact, sometimes the dip is so bad that it seems aimost
ridiculous. Your project was origindly going to end in December
d the current year. Now the software saysiit is so starved for
resources that it will end in the year 2013! Ridiculoud What
good isaschedulethat goes out that far?
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Figure 6-8. Schedule under resource-criticalconditions.
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It can be used to bring the issue to everyone's attention. It
shows theimpact d inadequate resourcesand forces a trade-off
as described earlier —that is, if everyone believesyour schedule
in the first place. | have just had an experience with a fellow
who said that he didn't believe the schedulesin the first place,
because he thought they were dwaysunrealistic, so an unredis
tic schedule subjected to fancy calculaions didn't prove any-
thing to him.

I'm sure that's true. However, if people are willing to accept
thelimitationsd what we are doingwhen we plan a project, this
is at least away d showing the limitations you face. Everyone
must understand that estimatingisguessi ng asistrue d market
and weather forecasting, neither d which has a stellar record.
Moreover, dl activities are subject to variation, as| have pointed
out. ff people don't understand this, then | suggest you turn in
your project manager's hat for a better jab.
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Resource Availability

A mgor factor in deding with resource dlocationisthe availabil-
ity d each person to do project work. One guiddine that indus
trid engineersfollow is that no person is available to work more
than 80 percent d the time. Considering an eight-hour day, that
means 6.4 hoursa day available for work, and prudencesaysto
just make it six hours. The 20 percent lost availability goes to
three factors called PFD. P means persond —every individual
must take bresks. F is for fatigue—you lose productive time as
people get tired. And D means dedays—people lose time waiting
for inputsfrom others, supplies, or instructionson what to do.

Experience shows, however, that the only people who are
avallable to work even 80 percent d the time are those whose
joos tie them to their workstations. Thisis true for factory work-
ers and others who do routine jobs like processing insurance
clams (and even these people move around). With knowledge
workers, you never get 80 percent d aday in productivework.
Thefigure is usually closer to 50 percent, and it may be lower!
One company that | know d did a time study in which people
logged their time every hour for two weeks, and they found that
project work accounted for only 25 percent d their time. The
rest went to meetings, nonproject work that had to be done, old
jobsthat werefinished long ago but came back to the personwho
originally worked on them, work on budgetsfor the next year,
customer support, and on and on.

Most software programsalow you to specify the number o
working hoursneeded for atask and the percentaged aday that
a person will work on the task; the software then trandatesthat
into calendar time. So, as an example, if a person isworking on
your project only hdf time and the task she is doing is supposed
to take twenty hours d actual working time, then it will be a
week (or more) before shefinishesit.

It is especially important that you know the availability o
peopleto do project work, or you will produceschedulesthat are
worse than useless. | say worse, because they will be mislead-
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ingly short, and they will wreak havoc with your organization.
Do atime study to determine the number, then useit. And if peo-
pledon't likethefact that alot d timeisbeinglost to nonproject
activities, then correct the problem by removing those disruptive
activities.

The usual solution is that people must work overtime to get
their project work done, becaused dl the disruptionsthat occur
during the day. The problem isthat studieshave found that over-
time has a very negativeimpact on productivity. So it isalosing
battle. Short-term overtimeisfine, but long spans just get organi-
zationsinto trouble.

Key Points to Remember

You should ignore resource limitations when you begin devel-
oping a schedule. If two tasks can logically be done in paral-
lel, draw them that way.

The critical path is the one that is longest and has no float.
Note that you can have a project with a longest path that is
not critical because it has float.

Nobody is available to do productive work more than 80 per-
cent of a workday. You lose 20 percent to personal time,
fatigue, and delays.

For the network in Figure 6-9, calculate the early and late times and
the float available on noncritical activities. Which activities form the
critical path? Answers are in the Answers section at the back of
the book.
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Figure 6-9. Network for exercise.



and Evaluation

very step taken up to now has been for one purpose—to
achievecontrol d the project. Thisiswhat isexpected d a
project manager —that organization resources be managed
in such away that critica results are achieved.
However, there are two connotations to the word con-
trol, and it isimportant that we use the one that is appropri-
ate in today's world. One meaning o control is that d domina
tion, power, command. We control people and thingsthrough the
used that power. Whenwe say "' Jump,” people ask, ""How high?"
At least they used to. It doesn't work that well today.
| have previoudly discussed the fact that project managers
often have alot d responsihility but little authority. Let’s examine
that and seewhether it isredly a problem.
| have asked severd corporate officers (presidentsand vice
presidents),”Sinceyou havealot d authority, doesthat authority
guaranteethat peoplewill do what you want done?"
Uniformly, they answer, "No."
"What doesget them to do what you want done?"
"Well, in the end andysis they havetowant to doiit,” they sy.
"Then what doesyour authority do for you?" | ask.
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"Well, it givesme the right to exercise sanctionsover them,

but that's dl."

So we find that having authority is no guarantee that you
will be able to get people to do your bidding. In the end, you

have to get them to do it willingly, and
that says you haveto understand the moti-
vations d peopleso that you can i nf| uence
them to do what needsto be done.

A second kind d authority has to do
with taking actions unilaterally —that is,
without having to get permission first. In
thissense d theword, we dohavealot d
organizationa problems. | meet project
managerswho have project budgetsin the
millionsd dollars (asmuch as $35 million
in one case), yet who must have all expen-
dituresapproved. If aproject plan and bud-

There are two kinds
of authority: Oneis

power over people,
and the otheris
the ability t o make
decisions and to
act unilaterally.

get have been gpproved before the work was started, and if the
project manager is spending within the approved limits d the
plan, why should she have to get more signatures for approved
expenditures?Only if adeviationfrom the planisgoingto result
should more signatures be needed, and then the plan should be
revised to reflect those changes.

Consider the messages being sent to these managers. On
the one hand, they are being told, "We trust you to administer
$35 million d our money." On the other hand, they are told,
"But when you spend it, you must have

every expenditure approved by someone
d higher authority.” One is a positive
message: We trust you. The other isnega-
tive. Which do you think comes through
loud and clear? Yau bet! The negative.
Interestingly, we complain that people
in organizationswon't take more responsi-

A negative message
always takes

priority over a
positive one.

hility for themsdlves; then we treat them asthough they areirre-
sponsible and wonder why they don't behave responsibly!
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The first meaning o control has a power connotation.
Another meaning is summed up by the highlighted definition,
This definition was introduced in an earlier chapter. Control is

the act & comparing progressto plan so
that correctiveaction can be taken when
a deviation from planned performance
occurs. Thisdefinitionimpliesthe use
infonnationas the primary ingredient o
control, rather than power. Thus, we
talk about management information sys
tems, and, indeed, these are the essence
d what is needed to achieve control in
projects.

Unfortunately, many organizations
have management information systems
that are good for tracking inventory,

conetrol: to com-
pare progress
against plan so
that corrective
action can be
taken when a
deviation occurs

sales, and manufacturing labor but not for tracking projects.
Where such systems are not in place, you will have to track

progressmanualy.

Achieving Team Member Self-Control

Ultimately, the only way to control a project isfor every member
d the project team to be in control d his or her own work. A
project manager can achieve control at the macroleve only if it
Isachieved at the microlevel. However, this does not mean that
you should practice micro-managing! It actually means that you
should set up conditions under which every team member can

achievecontrol d hisor her own efforts.

To do this requires five basic conditions. These are shown
separately. To achieve sdlf-control, team members need:

» A clear definitiond what they are supposed to be doing, with

the purpose stated.

» A persona plan for how to do the required work.
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p Skills and resources adequate to the task.
ny Feedback on progressthat comesdirectly from the work itself.

p A clear definition d their authority to take corrective action
when thereis adeviationfrom plan (andit cannot be zero!).

The first requirement is that every team member be clear
about what her objective is. Note the difference between tasks
and objectives, which was discussed in chapter 3. State the objec-
tive and explain to the person (if necessary) what the purposed
the objectiveis. This alows the individua to pursue the objec-
tivein her own way.

The second requirement isfor every team member to havea
personal plan on how to do the required work. Remember, if
you have no plan, you have no control. This must apply at the
individual aswell asat the overd| project level.

The third requirement is that the person have the skills and
resources needed for the job. The need for resourcesis obvious,
but this condition suggests that the person may have to be given
training if she is lacking necessary skills. Certainly, when no
employeeis available with the required skills, it may be neces
sary to have team members trained.

Thefourth requirement is that the person receivefeedback on
performance that goes directly to her. If such feedback goes
through some roundabout way, she cannot exercisesdf-control. To
make this dlear, if ateam member is building awall, she can mea
surethe height d thewall, compareit to the planned performance,
and know whether sheison track.

Thefifth condition isthat theindividua must have aclear def-
inition d her authority to take corrective action when thereis a
deviation from plan, and it must be grester than zero authority! If
she hasto ask the project manager what to do every timeadevia
tion occurs, the project manager istill controlling. Furthermore, if
many people have to seek gpprova for every minor action, this
putsareal burden on the project manager.
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Characteristicsof a Project Control System

The control system must focus on project objectives, with the
am o ensuring that the project mission is achieved. To do
that, the control system should be designed with these ques
tionsin mind:

p What isimportant to the organization?
p What are we attempting to do?

p Which aspectsd the work are most important to track and
control?

p What are the critical pointsin the process at which controls
should be placed?

Control should be exercised over what isimportant. On the
other hand, what is controlled tendsto becomeimportant. Thus,
if budgetsand schedulesare emphasized to the exclusond quai-
ity, only those will be controlled. The project may well comein
on time and within budget, but at the expense d qudlity. Project
managers must monitor performance carefully to ensure that
quality does not suffer.

Taking Corrective Action

A control system should focus on response—if control data do
not result in action, then the system is ineffective. That is, if a
control system does not use deviation data to initiate corrective
action, it is not redly a control system but simply a monitoring
system. If you are drivingand redlize that you have somehow got-
ten on the wrong road but do nothing to get back on the right
road, you are not exercising control.

One caution here, though. | once knew a manager whose
response to adeviation was to go into the panic mode and begin
micro-managing. He then got in theway d peopletrying to solve
the problem and actually dowed them down. Had he |eft them
aone, they would have solved their problem much fagter.
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Timeliness of Response

The response to control data must be timdly. f action occurstoo
late, it will be ineffective. Thisis frequently a serious problem.
Data on project status are sometimes delayed by four to six
weeks, making them useless as a badis for taking corrective
action. Idedly, information on project status should be available
on areal-timebass. In most cases, that is not possble. For many
projects, status reportsthat are prepared weekly are adequate.
Ultimately, you want to find out how
many hours people actually work on your

project and compare that figure to what
was planned for them. This means that
you want accurate data. In some cases,
peoplefill out weekly time reportswithout
having written down their working times
daly. That results in a bunch d fiction,
since most d us cannot remember with
any accuracy what we did aweek ago.
Asdifficult asit may beto do, you need
to get peopleto record their working times
daily so that the datawill mean something
when you collect them. What's in it for
them? Perhaps nothing. Perhaps future
estimateswill be better as a result o col-

When peoplefill out
timereports weekly,
without writing
down what they did
daily, they are mak-
ing up fiction. Such
made-up data are

almost worse than
no data at all.

lecting accurate information on this project. In any case, you
need accurate data, or you may as well not waste your time col-
lecting them.

When information collectionis delayed for too long, the man-
ager may end up making thingsworse, instead d better. Lagsin
feedback systems are a favorite topic for systems theorists. The
government's attempts to control recessons and inflation some-
timesinvolve long delays, as a result d which the government
winds up doing the exact opposite d what should have been
done, thereby making the economic Situation worse.

Thereisone point about control that isimportant to note. f
every member o the project team is practicing proper control
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methods, then reports that are prepared weekly are just checks
and balances. Thisis the desired condition.

Designing the Right System

One systemisnot likely to be correct for dl projects. It may need
to be scaled down for small projectsand beefed up for large ones.
Generdly, a control system adequatefor alarge project will over-
whelm a small one with paperwork, while one that is good for
smdl projectswon't have enough " clout” for a big project.

Practicing the KISS Principle

KISS stands for "Keep it smple, stupid!” The smallest control
effort that achievesthe desired result should be used. Any control
datathat are not essential should be eliminated. However, aswas
just mentioned, one common mistake is
to try to control complex projectswith
sysemsthat are toos l € No problem ;, eo
To keep control simple, it is a good big or so compli-
idea to check periodically that reports : .
that are generated are actually being | catéd thatitcant
used for something by the people who
receive them. We sometimes create
reports becausewe believetheinforma- | —Charlie Brown (Charles
tion in them should be useful to others, | Sehultz Peanute)
but if the recipients don't actually use
it, we kid ourselves. To test this point, send a memo with each
report telling people to let you know whether they want to
receive future reports; if you do not hear from them, their
names will be removed from the distribution. You may be sur-
prised to find that N0 One uses some o your reports. Those
reports should be dropped completely.

be run away from.

Project Review M eetings

There are two aspectsto project control. One can be caled main-
tenance, and the other ams at improvement d performance. The
maintenance review jus tries to keep the project on track. The
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improvement review tries to help project teams improve perfor-
mance. Threekindsd reviewsare routinely conducted to achieve
these purposes. They are:

B Statusreviews
B Process or lessons|earned reviews
B Desgn reviews

Everyone should do status and process reviews. Design
reviews, d course, are appropriate only if you are designing
hardware, software, or somesort d campaign, such asa market-
ing campaign.

A status review is aimed at maintenance. It asks where the
project standson the PCTS measuresthat we have used through-
out thisbook. Only if you know thevaue d al four d thesecan
you be surewhereyou are. Thisisthesubject d the next chapter.

Process means the way somethingis done, and you can be
sure that process dways affects task performance. That is, how
something is done affects the outcome. For that reason, process
improvement is the work d every manager. How thisis doneis
coveredin the next section.

Project Evaluation

As the dictionary definition says, to evaluate a project is to

attempt to determine whether the overdl status d the work is
acceptable, in terms of intended vaue to

the client once the job is finished. Project | _q\ - jepieate: to |
eva uation appraises the progress and per- . .
formance & a jcb compared to what was | debermine or judge
originaly planned. That evaluation pro-
vides the basisfor management decisions
on how to proceed with the project. The | —The Random House
evaluation must be crediblein the eyesof | Dictionary

everyone affected, or decisonsbased on it

the value or worth of
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will not be considered valid. The primary tool for project evalua
tionisthe project processreview,whichis usually conducted at
magjor milestones throughout the life d the project.

Purposes of Project Evaluation

Sports teams that practice without reviewing performance may
get redly good at playing very badly. That is why they review
gamefilms—to seewhere they need to improve. In other words,
the purpose d areview isto learn lessonsthat can help the team
to avoid doing things that cause undesired outcomes and to con-
tinue those that help. The review should be caled a lessons-
learnedor processreview.

| have deliberately avoided the word audit, because nobody
likes to be audited. Higtoricaly, an audit has been designed to
catch people doing things they shouldn't have done so that they
can be penalized in someway. If you go around auditing people,
you can be sure they will hide from you anythingthey don't want
you to know, and it is those very thingsthat could help the com-
pany learn and grow.

As Dr. W. Edwards Deming has pointed out in his book, Out
of the Crids, there are two kinds d organizations in thisworld
today —those that are getting better and those that are dying. An
organization that standstill isdying. It just doesn't know it yet.

The reason? The competitionis not sitting by idly. It isdoing
new things, some d which may be better than yours. If you
aren't improving, you will be passed by,
and soon you won't have amarket. Good ¢

Thesameistrue d every part d an 00d managemen
organization. You can't suboptimize, of projects can give
improving just manufacturing. You -
have toimproveevery department, and | YOU @ competitive
that includes how you run projects. advantage.

In fact, good project management
can give you a real competitive advan-
tage, especidly in product development. If you are doppy in man-
aging your projects, you don't have good control d devel opment
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cogts. That means that you have to either sl alot o product or
charge large marginsto cover your development costs o that the
project isworth doingin the first place. If you can't sl alot o
widgets, then you have to charge the large margin.

If your competitor, on the other hand, has good cost contral,
it can charge smaller marginsand <till be sure that it recoversits
Investment and makes money. Thus, it has a competitive advan-
tage over you because d its better control d project work.

Additionaly, in order to learn, people require feedback, like
that gained by a team from reviewing game

films Thelast phaseof aprojectshouldbea | In ordert o learn, we

fina process review, conducted so that the

management d projects can be improved. | Must have feedback.

Furthermore, we
tend to |earn more

However, such a process review should not
be conducted only at theend d the project.
Rather, process reviews should be done at
maor milestonesin the project or every

. . istakes
three months, whichever comesfird, so that from MISLAKES ghan
learning can take place asthe job progresses. | from successes,

Furthermore, if a project is getting into seri-

ous trouble, the process review should | painful though that
reved the difficulty so that adecisoncanbe | may be to admit.

made to continue or terminate the work.
Following are some d the general reasons for conducting
periodic project processreviews. Yau should be able to:

Improve  project performance together with the manage
ment o the project.

B Ensurethat quality of project work does not take a back seat
to schedule and cost concerns.

B Reved developing problemsearly so that action can be taken
to deal with them.

M | dentify areaswhere other projects (currentor future) should
be managed differently.
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p Kep client(s) informed d project status. This can dso help
ensure that the completed project will meet the needsd the
client.

B Reaffirm the organization's commitment to the project for the
benefit d project team members.

Conducting the Project Process Review

Idedlly, a project processreview should be conducted by an inde-
pendent examiner, who can remain objective in the assessment
d information. However, the process review must be conducted
in aspirit d learning, rather than in aclimated blame and pun-
ishment. If people are afraid that they will be "strung up" for
problems, then they will hide those problemsif at dl possible.

Even so, opennessis hard to achieve. In many organizations,
the climate has been punitivefor so long
that people are reluctant to revea any .
|lessthan-perfectaspectsof projectperfor- | PrOCESS reviews
mance. Dr. Chris Argyris, in his book, ” 4
Overcoming Organizational Defenses, | ¢ondaucted as.
has described the processes by which | Witch-hunts will
organizations continue ineffective prac- :
tices. All o them are intended to help produce witches.
individuals "save face" or avoid embar-
rassment. In the end, they dso prevent organizationa learning.

Two questions should be asked in the review. Thefirst is,
"What have we done well so far?," and the second is, "What do
we want to improve (or do better) in the future?* Notice that |
am not asking, "What have we done badly?' That question
serves only to make everyone defensive, because they assume
that you will punish them for things done wrong. Furthermore,
there isalwaysthe posshility that nothing has been done wrong,
but there is dways room to improve.

Hndly, the results d the review should be published. Other-
wise, the only people in the organizationwho can take advantage
d it are the members d the team just reviewed. If other teams
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know what was learned, then they can benefit from that informa
tion. Inthe next section, we look at what the report should contain.

The Process Review Report

A company may decide to conduct process reviewsin varying
degreesd thoroughness, from totally comprehensive, to partia,
to less formal and cursory. A formal, comprehensive process
review should befollowed by areport. The report should contain
asaminimum the following:

Current project status. The best way to do this is to use
earned value andysis, as presented in the following chapter.
However, when earned value analysis is not used, status
should still be reported with as great accuracy as possble.

B Future datus. Thisisaforecast  what isexpected to happen
in the project. Are significant deviations expected in sched-
ule, cost, performance, or scope?f so, the report should spec-
ify the nature d the changes.

W Satusd critical tasks. The report should describe the status
d criticd tasks, particularly those on the criticd path. Tasks
that have highlevelsd technical risk should be given specid
attention, as should those being performed by outside ven-
dors or subcontractors, over which the project manager may
have limited control.

Risk assessment. The report should mention any identified
risksthat could lead to monetary loss, project failure, or other
ligbilities.

Information relevant to other projects The report should
describewhat has been learned from this process review that

can/should be applied to other projects, whether in progress
or about to Start.

Limitations of the process review The report should men-
tion any factors that may limit the validity o the process
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review. Are any assumptions suspect? Are any data missing
or perhaps contaminated?\Was anyone uncooperativein pro-
vidinginformation for the processreview?

Asagenera comment, the smpler and more straightforward
a project process review report, the better. The information
should be organized so that planned versus actual results can be
easly compared. Significant deviationsshould be highlighted and
explained.
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Key Points to Remember

The meaning of controlthat is importantto project managers
is the one implying the use of information; comparing
progress to plan so that action can be taken to correct for
deviations from plan.

The only way a project is really in controlis if all team mem-
bers are in control of their own work.

The effort used to control a project should be worthwhile.
You don't want to spend $100 to purchase a $3 battery, for
example.

If you take no action in response to a deviation, you have a
monitoring System, not a control system.

Project working times must be recorded daily. If people wait a
week to capture what they have done, they rely on memory
and end up writing down estimates of what they did. Such
data are no good for future estimating.

Project evaluation is done to determine whether a project
should continue or be canceled. Process reviews also should
help the team learn in order to improve performance.
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Project Control Using
Eamed Value Analysis

ontrol iS exercised to achieve project objectives, and we
know that there are performance, cost, time, and scope
targetsthat are awaysimportant. Furthermore, we have
seen that control is exercised by comparing performance
to plan and, when deviationsor variancesoccur, taking
correctiveaction to bring performance back on target.
As | sad in chapter 7, the review that is concerned with
maintenance or straightforward project control is the status
review. Thisreview askswhere the projectisin termsd al four
PCTS variables. Each time progressis reviewed, you must ask
these three questions.

1. Wherearewe(in termsd PCTS)?
2. When thereisa deviation, what caused it?
3. What should be done about the deviation?

Note that there are only four actions that can be taken (in
response to question 3). These are:
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1. Cancel the project.
2. Ignorethe deviation.
3. Take correctiveaction to get back onto the planned progress.

4. Revise the plan to reflect a change in status that can't be
corrected.

Sometimes a project gets so far dff track that it is no longer
viable, and the best thing to doisto cancel it. OF course, thisstep
is not taken lightly, but it should be takenin caseswhereyou are
just going to throw good money after bad. Cut your losses and
get on with something better.

Asfor ignoring adeviation, if you can control to within acer-
tain percentage tolerance and you are within those limits, you
should usualy ignore a deviation unless it shows a trend that
will definitely eventualy take it outside the limits. Otherwise,
tweaking may just make the situation worse.

Asfor taking corrective action, there is no way to tell what
this means, asit is pecific to each project. Sometimesworking
people overtime gets a project back on track. Or perhapsyou
need to add people, or cut scope, or change the process. Yau
must determine what must be done for your project.

In the event that the project is till
viable but nothing can be done to get it
back on track, you may have to revise
the plan. OF course, you can aso con-
sider working overtime or reducing
scope, since these were not originaly
called for. What | am really referringto | Our Gang comedy
here, however, is a situation in which
you cannot recover, and you are revising the plan to show that
the costs will increase, the deadline will dlip, or some other
change to the plan will occur.

Another day,
another zero.

— Alfalfa (Carl.Switzer)
series
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Measuring Progress

One d the hardest thingsto do in managing projectsisto actually
measure progress. When you are followingaroad map, you mon-
itor the road signsand see whether they agree with your planned
route. In well-defined jobs, such as construction projects, it is
generally farly easy to tell where you are. Yau can measure the
height d a brick wall or see whether dl the conduit isinstalled,
and so on. That is, you can tell where you arewhen apart o the
work isactually finished. When work is poorly defined, and it is
only partially complete, however, you have to estimate where
you are.

Thisisespecidly true d knowledgework —work done with
one's head, rather than on€'s hands. If you are writing software
code, designing something, or writing a book, it can be very
hard to judge how far along you are and how much you have
|left to do.

Naturdly, if you can't tell where you are, you can't exercise
control. And note that use d the word estimatein measuring
progress. What exactly is an estimate?

It's aguess.

And s0 we are guessing about where we are.

Yes WEIl know where we are when we get there. Until we
actualy arrive, we're guessing.

Does this not sound like somethingfrom Alicein Wonderland?

Heavens.

What was that definition d control again? Let's see—com-
parewhereyou are. . .

How do you know where you are?

WEe're guessing.

... aganst where you are supposed to be. . . .

How do you know where you're supposed to be?

Oh, that's much easier. The plan tells us.

But where did the plan come from?

It was an estimate, too.

Oh. Soif one guessdoesn't agreewith the other guess, we're
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supposed to take corrective action to make the two d them

agree, isthat it?

That's what this guy Jim Lewis saysin his book.

Must be a book on witchcraft and megic.

Well, sinceit isimpossible to know for sure where we are,
then perhapswe should just give up on thewhole thing and keep
running projects by the seat d the pants. Right?

Wrong.

The fact that measures of progress
arenot very accuratedoes not judify the
conclusion that they shouldn't be used.
Remember, if you-have no plan, you
have no control, and if you don't try to
monitor and follow the plan, you defi-
nitely don't have control. And if you
have no control, there is no semblance
d managing. You're jud flailing around.

What isimportant to note, however,
is that some projects are capable o
tighter control than others. Well-defined

The difficulty of
measuring progress
does notjustify the
conclusionthatit
shouldn't be done.
You cannot have

control unless you
measure progress.

work, which can be accurately mea

sured, can be controlled to tight tolerances. Work that is more
nebulous (e.g., knowledge work) has to alow larger tolerances.
Management must recognize this and accept it. Otherwise, you
go crazy trying to achieve 3 percent tolerances. It's like trying to
push anoodleinto astraightline or nal jdly to awall.

Measuring Project Performance/Quality

ff you think measuring progress is hard, try measuring quality.
Were the bolts holding the steel beams together put in properly?
Aredl the weldssound?How do you tell?

Thisisthe hardest variableto track, and one that often suffers
as aconsequence. Also, so much attentiontendsto be focused on
cost and schedule performance that quaity d the work is often
sacrificed. Thiscan be adisagter, in some casesresultingin the fil-
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ing d lawsuits against a company for damages that result from
poor qudlity.

Project managers must pay special attention to the quality
variable, in spited the difficulty d trackingit.

Earned Value Analysis Work quality is
It isone thing to meet a project deadline at
any cost. Itisanother todoitforareason | sacrificed when

ecost. Project cost control isconcerned
with ensuring that projects stay within deadlines are tight.
their budgets, while gettingthework done | constant attention
on time and at the correct qudity.

r?eg?al wst:rngI for doing this, called
ear ue Swasdevelopedin the .
1960s to allow tﬁg government to decide  his tendency.
whether a contractor should receive a progress payment for work
done. The method is finaly coming into its own outside govern-
ment projects, and it isconsidered the correctway to monitor and
control amost any project. The method is o caled Smply vari-
ance anayss

Variance analysis dlows the project manager to determine
trouble spotsin the project and to take corrective action. Thefol-
lowing definitionsare useful in understandingthe andyss:

most likelyt o be

is required to avoid

Codt variance Comparesdeviationsand performed work.

» Schedule variance: Compares planned and actual work
compl eted.

BOWS (Budgeted cost d work scheduled): The budgeted
cost o work scheduled to be donein agiven time period, or
the level o effort that is supposed to be performed in that

period.
BCWP: (Budgeted cost o work performed): The budgeted
cost o work actualy performed in agiven period, or the bud-
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geted level d effort actually expended. BCWP is dso called
earned vaueand isameasured the dollar valued thework
actually accomplishedin the period being monitored.

ACWP. (Actua cost d work performed): The amount o
money (or effort) actually spent in completingwork in a
given period.

Vaiance thresholds can be established that define the leve at
which reportsmust be sent tovariouslevelsd managementwithin
an organization.

Cost Variance = BCWP- ACWP
ScheduleVariance = BCWP - BCWS
Vaiance: Any deviation from plan

By combining cost and schedule variances, an integrated
cost/schedule reporting System can be developed.

Variance Analysis Using Spending Curves

Variances are often plotted using spending curves. A BCWS
curvefor aprojectis presented in Figure8-1. It showsthe cumu:
|ative spendingplanned for a project and is sometimes called a
baselineplan.

In the event that softwareis not availableto provide the nec-
essay data, Figure 8-2 shows how data for the curve are gener-
ated. Condder asmple bar chart schedule. Only three tasks are
involved. Task A involvesforty labor-hoursper week at an average
loaded labor rate d $20 per hour, so that task costs $800 per
week. Tak B involves 100 hours per week d |abor at $30 per
how, so it costs $3,000 per week. Findly, task C spends $2,400
per week, assumingsixty hoursper week d labor at $40 per hour.

At the bottom d the chart we see that during the first week
$800 is spent for project labor; in the second week both tasks A
and Barerunning, so thelabor expenditureis$3,800. In the third
week, dl three tasks are running, so labor expenditureisthe sum
d thethree, or $6,200. These are the weeklyexpenditures.
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Figure 8-1. BCWS curve.

Time

Figure 8-2. Bar chart schedule illustrating
cumulative spending.

Task A
Task B
Task C

Weekly
Spending

Cumulative
Spending
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The cumulativeexpenditures are calculated by adding the
cost for each subsequent week to the previouscumulativetotal.
These cumulativeamounts are plotted in Figure 8-3. Thisisthe
spending curvefor the project and is caled aBCWS curve. Since
it is derived directly from the schedule, it represents planned
performance and therefore is called a basdine plan. Further-
more, since control is exercised by comparing progress to plan,
this curve can be used as the bassfor such comparisonsso that
the project manager can tell the status o the program. The next
section presentsexamples d how such assessmentsare made.

Examples of Progress Tracking Using Spending Curves

Consider the curves shown in Figure 8-4. On a given date, the
project is supposed to have involved $40,000 (40K) in labor
(BCWS).The actual cost d the work performed (ACWP)is 60K.
These figures are usually obtained from Accounting and are
derived from dl the time cards that have reported |abor gpplied to
the project. Findly, the budgeted cost o work performed (BCWP)
IS 40K. Under these conditions, the project would be behind
scheduleand overspent.

Figure 8-5 illustrates another scenario. The BCWP and the
ACWP curves both fdl at the same point, 60K. This means that
the project is ahead d schedule but spending correctly for the
amount d work done.

Figure 8-3. Cumulative spending for the sample bar chart.

0 123456 7 89 Tme
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Figure 8-4. Plot showing project behind schedule
and overspent.

Date of Time
Analysis
cv = cost variance ACWP
sv = schedulevariance ......... BCWP

Figure 8-5. Project ahead of schedule, spending correctly.

Date d Time
Analysis

Cv = cost variance
sv = schedulevariance BCWP



| Project Control Using Earned Value Analysis m

Thenext set d curvesillustratesanother status. In Figure 8-6,
the BCWP and the ACWP curvesare both at 40K. Thismeansthe
project is behind schedule and under budget. However, because
the manager spent 40K and got 40K d value for it, spending is
correct for what has been done. Thereis a Schedule variance, but
not a spending variance.

Figure 8-7 looks like Figure 8-4, except that the ACWP and
the BCWP curves have been reversed. Now the project is ahead
d schedule and underspent.

Variance Analysis Using Hours Only

In some organizations, project managers are held accountable
not for costs but only for the hours actually worked on the prgj-
ect and for the work actually accomplished. In this case, the
same andysis can be conducted by stripping the dollars off the
figures. Thisresultsin the following:

Il BCWS becomes Tota Planned (or Scheduled) Hours

» BCWP becomes Earned Hours (Scheduledhours X % work
accomplished)

p ACWP becomes Actua Hours Worked

Using hours only, the formulas become:

Schedule Vaiance= BCWP- BCWS=
Earned Hours— Planned Hours

Labor Vaiance= BCWP- ACWP =
Earned Hours— Actud Hours Worked

Tracking hours-only does lead to one loss of sengitivity.
ACWP is actually the composite d alabor rate variancetimesa
labor-hours variance. When only labor-hours are tracked, you
have no warning that labor rates might cause a project budget
problem. Nevertheless, this method does smplify the analysis
and presumably tracks the project manager only on what she
can control.
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Figure 8-6. Projectis behind schedule but spending correctly.

Date of Time
Analysis
. TEEm ACWP
cv = cost variance
sv = schedulevariance — «::eev:-- BCWP

Figure 8-7. Projectis ahead of schedule and underspent.

Date of Time
Analysis
Cv = cost variance ACWP

sv = schedulevariance BCWP
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Responding to Variances

It is not enough to Smply detect a variance. The next step is to
understand what it means and what caused it. Then you haveto
decidewhat to do to correct for the deviation. Earlier | explained
that there are four responses that can be taken when thereis a
deviation from plan. Which d these you choose will depend in
part on what caused the deviation. Following are some general
guiddlines:

» When ACWP and BCWP are amost equal and larger than
BCWS (see Figure 8-5), it usually means that extra resources
have been applied to the project, but at the labor rates originally
anticipated. This can happen in severa ways. Perhaps you
planned for weather delays, but the weather has been good and
you have gotten morework done during the analysis period than
intended, but at the correct cost. Thus, you are ahead of schedule
but spending correctly.

p When ACWP and BCWP are nearly equal and below
BCWS (seeFigure 8-6), it usually means the opposited the pre-
vious situation; that is, you have not applied enough resources.
Perhaps they were stolen from you, perhapsit has rained more
than you expected, or perhaps everyone has decided to take a
vacation at once. The problemwith beingin this pogitionis that
it usualy resultsin an overspend when youtry to catch up.

When ACWP s below BCWS and BCWP is above BCWS
(see Hgure 8-7), you are ahead d schedule and underspent. This
generdly happens because the origina estimate was too conserva
tive (probablypadded for safety). Another possibility isthat you had
alucky break. Yau thought the work would be harder than it was,
S0 you were able to get ahead. Sometimesit happens because peo-
plewere much more efficient than expected. The problemwith this
varianceisthat it tiesup resourcesthat could be used on other proj-
ects. The economists call thisan opportunity cod. Thereisdso a
good chance that if you were consistently padding estimates and
were bidding againg other companieson projects, you probablylost
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somehids If your competitor is using averagevauesfor time esti-
mateswhile you are padding yours, then your figuresare likely to
be higher, and you will lose the bid.

Acceptable Variances

What are acceptable variances? The only answer that can be
givento thisquestionis, "It dl depends.” I you are doing awell-
defined construction job, the variances can bein the range
+ 3-5 percent. If the jabisresearchand development, acceptable
variances increase generally to around + 10-15 percent. When
the jab is pure research, the sy is the limit. Imagine, for exam-
ple, that you worked for a pharmaceutical company and your
bosssaid, "Tel me how long it will take and how much it will
cost for you to discover and develop acurefor AIDS"

For every organization, you have to develop tolerances
through experience. Then you start trying to reduce them. Al
progressis an attempt to reducevariationin what we do. Wewiill
never reduce it to zero, without eliminating the process ato-
gether, but zero hasto be the target.

Using Per centage Completeto
M easur e Progress

The most common way to measure progressis to smply esti-
mate percentage complete. This is the BCWP measure, but
BCWP is expressed as a dollar value, whereas percentage com-
plete does not make that conversion.

When percentage complete measures are plotted over time,
you tend to get acurvelike the one shown in Figure8-8. It rises
more or less linearly up to about 80 or 90 percent, then turns
horizontal (meaningno further progressis being made). It stays
there for awhile; then, dl d asudden, thework is completed.

The reason is that problems are often encountered near the
end d thetask, and alot d effort goesinto trying to solve them.
During that time, no progressis made.
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Figure 8-8. Percent complete curve.

Time

Another part d the problemisin knowing where you are to
begin with. We have dready said that you are generally estimat-
ing progress. Consider atask that hasaten-week duration. ff you
ask the person doing that task where heisat the end d the first
week, heislikey to tell you, “10 percent"; at the end d week
two, "20 percent”; and so on. What he is doing is making a
reverseinference. It goeslikethis. "Itistheend d the first week
on aten-week task, 0 | must be 10 percent complete” Thetruth
IS, he redly doesn't know where heis Naturdly, under such con-
ditions, control is very loose. Still, thisis the only way progress
can be measured in many cases.
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Key Points to Remember

Controlis exercised by analyzing variances from the plan.

Well-defined projects can achieve tighter control over varia-
tions than poorly defined ones.

p There is a tendency to sacrifice quality when deadlines are
difficult to meet.

It is not enough to recognize a variance. Its cause must be
determined so that corrective action can be taken.

Acceptable variances can be determined only through expe-
rience. Every system has a capability. Your team may have
the ability to maintain better tolerances on their work than
another team.

Consider the reportin Figure 8-9, showing earned value figures for
a project. Answer the questions by analyzing the data. Answers are
provided in the Answers section at the back of the book.

Figure 8-9. Earned value report.

Questions:

1. Isthe task ahead or behind schedule? By how much?
2. Is the task overspent or underspent? By how much?
3. Whenthe task is completed, will it be overspent or underspent?



‘Managing the
- Project Team

he previous chapters have concentrated primarily on the

tools d project management — how to plan, schedule, and

control the work. Unfortunately, far too many project man-

agersseethesetoolsasdl they need to manage successfully.

They assemble ateam, give them their instructions, then sit

back and watch the project self-destruct. Then they ques
tion whether there might be some flaw in the tools.

In al likelihood, the problem was with how people were
managed. Even in those cases where a problem with the tools
may have existed, it is often the failure d people to properly
apply them that causes the problem, so, again, we are back to
peaple.

The tools and techniquesd project management are a nec-
essarybut not a sufficient condition for project success. As| have
stated, if you can't handle people, you will have difficulty manag-
ing projects, especialywhen the peopledon't "belong™ to you.

Related to thisisthe need to turn a project groupinto a team.
Far too little attention is paid to team buildingin project manage
ment. Thischapter offers some suggestionson how to go about it.
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Team Building

Building an effective team begins on the first day d the team's
existence. Failureto begin the team building process may result

in a team that is more like a group than

a team. In a group, members may be | Teams don’t just
involvedin but not committedto the activ-
itiesd the mgority.

The problemd commitmentisamaor | must be built!
one for both organizations and project
teams. It isespeciadly significant in matrix organizations, inwhich
membersd the project team are actually members d functional
groups and have their own bosses but report to the project man-
ager on a"dotted-line" basis.

Later in this chapter, | present rulesfor how a project manager
can develop commitment to a team. For now, let usturn to how to
get ateam organized so that it gets df to theright start. (Foranin-
depth treatment d this topic, see my book Team-Based Project
Management.)

happen—they

Promoting Teamwork Through Planning

A primary rule d planningis that those individuals who must
implement the plan should participatein preparingit. Yet leaders
often plan projects by themselves, then wonder why their team
members seem to have no commitment to the plans

All planning requires some estimating—how long a task Wi
take, given the avalability o certain resources, and so on. In my
seminars, | ask participants, "Do you often find that your boss
thinksyou can do your work much faster than you actualy can?’
They laugh and agree. As| tell them, it seemsto be some kind of
psychologica law that bosses are optimistic about how long it
will take their Saffsto get a job done.

When a manager gives a person an assignment that alows
Inadequate time to perform, the individual naturally feels dis
couraged, and her commitment is likely to suffer. She might sy,
“I'll giveit my best shot," but her heart isn't redlly iniit.
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Getting Organized
Here are the four major stepsin organizinga project team:

1. Decide what must be done, using work breakdown struc-
tures, problem definitions, and other planning tools.

2. Determine staffing requirements to accomplish the tasks
identified in thefirst step.

3. Recruit membersfor the project team.

4. Complete your project plan through participation of team
members.

Recruiting

Following are some d the criteria by which team members
should be selected:

» The candidate possesses the skills necessary to perform the
required work at the speed needed to meet deadlines.

Il The candidatewill have his needs met through participation
in the project (seethe March and Simon rules discussed | ater
in this chapter).

=y The applicant has the temperament to fit in with other team
memberswho have aready been recruited and with the proj-
ect manager and other key players.

» The person will not object to overtime requirements, tight
timetables, or other project work requirements.

Clarifyingthe Team's Mission, Goals,

and Objectives

Peters and Waterman have said that excellent organizations
"dtick to their knitting." They stick to what they are good at and
do not go dff on tangents, trying to do something they know
nothing about. (Imagine, as an example, a hockey team deciding
to play basketball.)
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Numerous case studies and articles
have been written about organi zationsthat
went df on tangents, at great cost, because
they forgot their misson. The same can
happen to project teams. if members are
not clear on the team's mission, they will
take the team where they think it is sup-
posed to go, and that may not be the direc-
tion intended by the organization. The pro-
cedure for developing a mission statement
iscovered in chapter 3, s0 no more will be
sad about it here. However, workingwith
your team to develop a mission statement
isagood team-building activity in itsdlf.

If possible, the
entire team should

participate in devel-
oping theteam's
mission statement.
This is a tremen-
dous team-building

activity i, itselfl

Conflicts Between Individual Goalsand

the Team's Mission

Experience hasshown that team membersare most committed to
a team when their individual needs are being met. Sometimes
members have what are caled hi dden agendas, persona objec-

tivesthat they do not want anyoneto know
about, because they are afrad other mem:-
berswill try to block them if their objectives
are known. Since a manager should try to
help individual members achieve their per-
sonal gods, while achieving,team gods as
well, the team |leader needsto bring hidden
agendasinto the open so that theindividua
can be helped to achieve his god. Of
course, a person may occasionally have a
god that runs so counter to the team’s goals
that no reconciliation is possible. In that
case, f the team leader can discover what
the person's god is, theindividua can (ide-
aly) be moved to another team in which
hisgod can be reached.

A manager should
tryto satisfythe
needs of the organi- .
zation, while simul-
taneously helping
individuals satisfy
their own needs
through participa-

tion in the project.
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Team | ssues

There arefour generd issueswith which ateam must dedl. These
aregods, rolesand responsihilities, procedures, and relationships.

In this chapter, we have dedt with clarifying the team's misson,
gods, and objectives. This is dwaysthe

firs and mogt important stepin develop- | Every team must

ing ateam.

Once that is done, people must | deal-with:
understand their roles. These must be goals
clearly defined. What is expected d
each individual, and by when?The one roles &
problem that seems common is that R
team |eadersthink they dearly commu- | responsibilities
nicate this information to team mem- procedures
bers. Ye, when you ask team members -
if they are clear on their goasand roles, relationships

you frequently get a negative response.

The problem iswith our failureto solicit feedback from team
members to be realy sure that they understood; in addition,
membersthemselvesare sometimesreluctant to admit that they
haven't understood. Thisappearsto be aresult d our tendencyin
school to put people down for asking "stupid questions.” So,
rather than admit that they don't understand, they interpretwhat
they have been told and try to do the job the best they can.

Project leaders must establish a cli-
mate d open communication with the ‘
team, in which no one fedsintimidated Th'ere 1 no such'
about speaking up. The best way to do | Phing as a stupid
thisis to comment on the problem. "I .
know some d you may fed reluctantto | question—except
speak up and say you don't understand, perhaps the one you
but we can't operate that way. Please :
fed freeto be candid. If you don't under- were afraid to ask.
stand, say 0. If you don't agree with
something, say s0. That is the only way we can succeed. We will
be lucky to have time to do the jab once, much lessfind time to
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do it over because one d you faled to understand what was
expected.”

| have dso found that people respond very postively when |
am willing to admit that | don't understand something mysdf or
am apprehensiveor concerned about a project issue. If you pro-
jectanair d infdlibility, no one dseislikely to admit aweakness.
But, then, who wants to deal with a demigod?A little human
frailty goes a long way toward breaking down barriers. | know
this contradicts what some managers have been taught. The
macho notion d infdlibility has been with usfor along time, and
| believeitisthe caused many d our organizationa problems. It
istime to abandon it for redlity.

Working Out Procedures

Deding with how we do it comes next. The key word here is
proceses. The work must be done as efficiently and as effec-
tively as possible, and improvement d work processesis a very
important issue today. It is commonly caled reengineeringand
is the andysis and improvement d work processes to make the
organization more competitive.

The difficulty that most teams have So-called persona|_
with processisthat they get so focused on , ,
doing the work that they forget to exam- | 1ty conflicts are
ine how it is done. Periodicaly, a team i
should stop working long enough to often simply the
examine its processesand to seewhether | result of people's
it could use better approaches. Otherwise, - )
the team might get very good at doing the lack of good inter
work bedly. personal skills. This

Relationships in Teams lack can be resolved

Friction occursin nearly every interaction through training.
between human beings. There will be mis-

understandings, conflicts, personality clashes, and petty jed-
ousies. Project managers must be prepared to ded with these. In

fact, if you really didike having to ded with the behavioral prob-
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lemsthat occur on projects, you should ask yourself whether you
redly want to manage projectsat dl. Likeit or not, the behaviora
problems come with the job, and failure to deal with them will
sink a project eventualy.

One thing to be aware d isthat many persondity clashesare
the result d peoples lack o good interpersonal skills We have
never been taught how to sit down and work out differenceswith
others, so when the inevitable conflict happens, the situation just
blows up. The best way to minimize the impact o such problems
isto provide trainingfor dl team members (includingyourself)in
interpersonal skills. This area has been sorely neglected in many
organizations because there seemsto be no bottom-lineimpact. It
is hard to demonstrate that there will be a $10 return on a $1
traininginvestment.

Because d our inahility to quantify the benefitsd skillstrain-
ing, we don't provideit. Ye, if we have capital resources that
don't work well, we spend whatever is necessary to correct the
problem. Interestingly, our human resources are the only ones
that are renewableamostindefinitely, but wefal to take stepsto
keep them functioning effectively. As a project manager, you owe
it to yourself to manage this aspect d the job.

Stagesin a Team's Development

There are a number d models that describe the stages that
teams or groups go through on the way to maturity. One d the
more popular ones has self-explanatorytitlesfor the stages. form-
ing, storming, norming, and performing.

In theforming stage, people are concerned with how they
will fit in and with who cdls the shots, makes decisions, and so
on. During this stage they look to the leader (or someoneelse) to
give them some structure—that is, to give them asense d direc-
tion and to help them get started. A leader's failureto do this may
resultin loss d the team to some member who exercises what
we cdl informd |eadership.

The stormingstage is frustrating for most people. When the
team reachesthisstage, people begin to question their gods. Are
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they on the right track? Is the leader really leading them? They
sometimes play shoot the leader during this stage.

At the normingstage they are begin-
ning to resolve their conflicts and settle
down to work. They have developed
norms (unwritten rules) about how they
will work together, and they feel more
comfortablewith one another. Each indi-
vidua hasfound her placein the team and
knowswhat to expect d the others.

Fndly, when the team reachesthe per-
forming stage, the leader's job is easer.
Members generally work well together
now, enjoy doing so, and tend to produce
high-quality results. In other words, we can
redly cal them ateam at thispoint.

The most popular
for the

stages of team
development are:
forming
storming
norming
performing

Leading a Team Through the Stages

A newly formed team needs considerablestructure, or it will not
be able to get started. As | noted in the previoussection, aleader
who fals to provide such structure during stage 1, the forming
stage, may be rejected by the group, which will then look for
leadership from someone else. A directivestyle d leadership is

caled for in the forming stage.

During this stage, members dso want
to get to know one another and want to
understand the role each member will
play on the team. In stage 1, the leader
must help team members get to know one
anther and help them become clear on
goals, roles, and responsihilities. Leaders
who are very task oriented tend to makea

A directive style of
leadershipis called

for when a team is in
the forming stage.

major error here: they just tell the team to "get to work," with-
out helping members get to know one another. They view such
purely "social" activitiesasawaste d time; surely memberscan
attend to such things themselves. Although it seems obvious, it
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ishard to see yoursdlf as ateam when you don't know some of
the "players.”

Getting the team started with akickoff party or dinner isone
way to let members become acquainted in a purely sociad way,
with no pressure to perform actual task work. If thisis not feas-
ble, there must be some mechanism for letting people get to
know each other.

As the group continuesto develop, it enters stage 2, storm-
ing. Here, people are beginningto have some anxiety. They start
to question the group's god: are we
doingwhat we're supposed to bedoing? | A selling or influence
The leader must use influence or per- .
suasion to assure them that they are | Style of leadership
indeed on track. They need a lot of psy- . .
chological support, as well. They must 1S approprllate at
be assured by the leader that they are | The storming stage.
valued, that they arevita to the success
d the team, and so on. In other words, members need some
gtrokingin this stage.

There is a tendency to try to skip this stage, as managers
feel uncomfortablewith the conflict that occurs. To sweep such
conflict under the rug and pretend that it doesn't existisamis
take. The conflict must be managed so that it does not become
destructive, but it must not be avoided.
If itis, the group will keep coming back
to this stage to try to resolve the con-
flict, and thiswill inhibit progress. Bet-
ter to pay now and get it over with. should adopt a

As the team enters stage 3, norm-
ing, it is becoming closer knit. Mem- [ participative style
bers are beginning to see themselvesas
ateam and take some sense d personal
identity from membershipin the group.
Membersare now involved in the work, are becoming support-
ived each other, and, because d their cooperation, can be said
to be more d ateam than a group at this point. The |leader

In the norming
stage, the |eader

of leadership.
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needs to adopt a participativestylein this stage and share deci-
sion making more than in stages 1 and 2.

By the time a group reaches stage 4, performing, it isared
team. Theleader can generally it back and concentrateon what-
if andysisd team progress, planningfor futurework, and so on.
Thisis a delegativestyle d leadership and
IS very appropriate. The team is achieving \
results, and members are usualy taking De!eqatwe leader-
pride in their accomplishments. In this | ®hip is the proper
stage, there should be Sgnsd camaraderie,
joking around, and real enjoymentinwork- | style in the per-
ing together. forming stage of a

It is important to remember that no ,
team staysin a single stage forever. If it team's development.
encounters obstacles, it may drop back | Note that delega-
to stage 3, and the leader can no longer . _ dods ROt mean
be delegative but must back up to the | bive
itg%zt i3\/g1anagement style, which is par | P —

Membership in project teams often changes. When new
members come on board, you should consider that for a short
time the team will fal back to stage 1, and you will have to take
it back through the stages until it reaches maturity again. It is
especiallyimportant that you help everyone get to know the
new member and what his role will be in the team. This does
take some time, but it is essential if you want the team to

progress properly.

Developing Commitment to a Team

At the beginning d this chapter, | pointed out that developing
commitment to a project team is a major problem for project
managers. Team members are often assigned to a project Smply
because they are the best availablepeople, not because they are
the best people for the jab. When this happens, they may have no
commitment to the team.
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Intheir book Qrgani zati ons(1958), March and Simon present

five rules for developing commitment to a team or organization.
Thoserulesarelisted below:

RULES FOR DEVELOPING COMMITMENT TO
A PROXECT TEAM

1.

Have team membersinteract frequently so that they gain a
sensed beingateam.

. Be sure that individual needs are being met through par-

ticipationin the team.

. Let dl members know why the project isimportant. People

don't likeworkingon a “loser.”

. Makesure dl memberssharethe godsd the team. One bed

apple can spail the barrd.

. Keep competition within the team to a minimum. Competi-

tion and cooperation are opposites. Let members compete
with people outside the team, not within it.

Note that the first rule cannot dways be followed if the team

isscattered geographicaly. In that case, membersshould “meet”
frequently through teleconferencing. It

is almost impossible to think of yourself
as part o ateam when the team never
gets together in some manner.

Watch the movie

for an excellent

A Final Suggegtion exampleoftrue

ff you want some good modelsd how to

work with teams, teke alook at thebest | leadership.
coachesand see how they doit. Be care-

ful, though, not to mode! the supermacho coach's behavior. That
might work okay with a sports team, where people are there

Stand and Deliver
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because they want to be there, but it is unlikely to work well
with a project team where the members are there because they
haveto be. | aso suggest that you watch the movie Sand and
Ddliver and see how Jaime Escalante dealswith hiskids. Then,
the next timeyou are tempted to complain that you havea lot o
responsibility and no authority, ask yourself how a teacher (who
has even less authority than you do) can get a bunch o kidsto
work so hard. How did he get them to go to summer school or
take math two periodsaday? Then you will begin to realizewhat
true leadership isdl about.

0000800 RPONBL00000CIPCRLOSIENCIBOSOISEENISISOIPOSTS

Key Points to Remember

Teams don't just happen—they must be built!

Having the entire team participate in planning is one way to
start the team-building process.

Deal with goals, roles and responsibilities, procedures, and
relationships, in that order.

B So-called personality conflicts are often caused by team
members' poor interpersonal skills. For teams to function
well, all members should receive training in this area.

P> The style of leadership appropriate for ateam depends on its
stage of development. In the forming stage, it is directive. In
storming, it is influencing. At the norming stage, switch to a
participative style. Finally, when the team reaches the per-
forming stage, you can be delegative.
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How to Make Project
Management Work n
Your Company

t isone thing to know how to manage projects. Itisanother
to get people to actually doit. Running by the seat o the
pants seemsalot easier than doing dl the planning, sched-
uling, and monitoring that have been presented in this
book. Evenwhen peopleinvest three or four daysin project
management seminars, you find that they soon forget what
they have been taught and go back to the old ways.
| have struggled with this problem for twenty years and
findly have some answers. Here are suggestions on how to make
the principlesd project managementwork in your company:

Dr. W. Edwards Deminglearned more than fifty years ago
that if you don't get top managementinvolved in a program, the
program will be short-lived. Thisdoesn't mean just having them
pay lip service to it. As Tom Peterssuggestsin his book Thriving
on Chaos, if an executive wants something to happen in the
company, she has to change her calendar; she must spend time
talking about project management, Sit in on project planning or

129
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review meetings, start asking to see peopl€'s project notebooks,
and ask questionsabout how projectsare doing. In other words,
she must show an interest in the subject.

Companies must build into performance appraisasitems
that evaluate a project manager's use d the tools. They should
reward people for practicing the best methods and, if necessary,
sanction them when they do not. But be careful. Be sure upper
management is not keeping managers from practicing good
methodol ogy.

It helpsto have the entireteam trained in the basics After
al, when you tell membersd your team that you want them to
do aWBSfor their part d the project and they've never even
heard the term before, they can't very well ddiver. | have found
that project managers generally need aminimumd three or four
days trainingin project management, and team members need
about two days training.

| havefound that senior management should have a brief
overview d the principlesso that it knowswhat it isredistic to
expect. One d the most common causes d project failuresis
unrealistic expectations on the part d senior managers. How-
ever, | have found that most senior managers are o busy that
you can get them together for only about three hours—if you
can even do that. We have findly videotaped a briefing and cut
it down to one hour and fifteen minutes, just enough time for
busy executivesto learn what they need to know to support and
drive the effort.

After the training is complete, pick a project that aready
has a pretty high probability o success—don’t pick your hardest
job; the probability d failure is too high—and have your
trainer/consultant walk the team through the steps. Thisis the
hand-holding phase, and | havefound it to be essentid (ashavea
number d mgor companieswith which | haveworked). It redly
helps to have someone assst the team in practicingwhat it has
learned. All new procedures fed awkward when you firgt try
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them, and an outside expert makes things go smoocther. In addi-
tion, an outsider can be more objectivethan membersd theteam.

Plan small winsfor people. Forget the Pareto principle. It's
wrongin this particular instance, even from an economic point
view. According to Pareto, you should begin with your most
important problems and solve them, then move on to thesmpler
ones. Sounds like good economic sense, butitisnt. Itignoresthe
fact that the biggest problem is d<o likely to be the hardest to
tackle, so people are morelikely to fail, becomedemoralized, and
give up. No sports team ranked number 10 would want to play
the top-ranked team for itsfirst game. It would prefer to play the
ninth-ranked team maybe, or even the eleventh. Don't set the
team up to be daughtered!

Practicealot d MBWA (management by walking around)
asthe project progresses, but do it to be helpful, not in the blame-
and-punishment mode. Give people strokesfor |etting you know
about problems early, not after they have turned into disasters.
Don' be too quick to help them, though. Givethem timeto solve
the problems themselves. Just ask them to keep you informed
and tell them to let you know if they need help. Be a resource,
not a policeman.

Do processreviewsto learn and to try to improvewhen-
ever possible.

ff you find you have a problem child on your team, dedl
with that person as soon as possible. If you don't know how to
handle the problem, talk to someone who hasthe experienceand
who can help you. Don't ignore the problem, as it can wreck
your entire team.

p Bevery proactive, not reactive. Take the lead. Bresk road-
blocksfor your team members. Go to bat for them.

Have team members make presentations to senior man-
agement on their part o the job. Give them credit for their con-
tributions. Build ownership.
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If you are running a project where people are assigned
temporarily but il report to their own bosses (the matrix orga
nization), keep their managers informed about what they are
doing. Try to build good relationswith those managers. You may
need their support to get the job done.

For those tasks on the critical path d the project, you
may find that you have to physically collocate the people doing
those activitiesso that you don't have them constantly pulled off
to do other jobs Mgor corporationsare using this method more
and more today on highly important projects.

It may be useful to consider setting up a project support
person or office to do dl schedulingfor your project managers.
Rather than have everyone try to master the software, it may be
better to train one or two people to competencelevel, with users
trained only enough to know the capability o the software.
Under this scenario, project managers give raw data to the sup-
port group, which enters them into the computer and then gives
back the schedule; the scheduleis then massaged until it works.
Subsequently, the support group does dl updates, what-if analy-
ses, and o on for the project manager.

Along thisline, have a person assigned as project admin-
istrator. This person either does the project support or delegates
it. He dso Sitsin on project review meetings, holds the team's
hands to walk members through planning and audits, and so
forth. Naturaly, you need to be running quite afew projects (at
least ten to twenty) to judtify this position. Such a person can be
helpful when the people who are managing projects have little
experience with managing or perhaps have poor skillsin dealing
with people, or both.

Benchmark other companies to find out what they do
with project management. Note that, when they don't practice
good methodology, that does not give you grounds for aban-
doning it yourself. | know d one major corporation that does
not track actual work put into a project, yet the company is
extremely successful. However, the fact that it doesn't track



| How to Make Project Management Work 133

work is going to lead to problems eventualy. It does a lot o
other things redlly well, however, and | would not hesitate to
benchmark those things.

Have individuals take respongihility for being champions
d variouspartsd the project management process. Perhapsyou
can make one person the earned value champion, who goes
around the company trying to get everyone on board so that they
dl usethat method. Another could take responsibility for dealing
with WBS notation, and so on.

Join the Project Management Institute, attend its chapter
meetings, and |learn more about project management from other
professonals.

Try to read current management books and glean every-
thing you can from them that will help you do your job better.
Managing projectsisa demanding job, and you need dl the help
you can get.

Consider changing the structure d the organizationto be
project based. Tdl dl functional managersthat they exist to serve
the needsd projects. Many d them will scream. Some may even
quit. But, in today's world, where most d what getsdonein orga
nizationsisin project format, this makes good sense.

Set up a project managementfunction, with dedicated proj-
ect managers. Yau don't have everyone doing accounting. Not
everyoneisgood at it. Thisisasotrue d project management. By
makingit afunction, likedl the others, you provide away for ded-
icated individuas to hone their skills and get redly good at the
job. An excellent resourcefor thisis Graham & Englund, Creating
an Environment for Successful Projects(1997).

Look at managing projects as a challengeor even as a
game. If it doesn't strikeyou that way, it probably won't be very
exciting. Experimentwith new approaches. Find out what works
and keep it. Throw out what does not.

Fndly —good luck!



Anawgsto
Chapter Questions

Chapter 1

Chapter 2

Yau should decide on project strategy before you begin imple-
mentation planning. At that point, you should develop tactics to
execute strategy and plan logisticsso that people will have what
they need to execute the tactics.
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Chapter 4
WBS for camping trip:

Figure A-1. WBS for camping trip.

Arrange
camping trip
| preparations | | B .. suppliesand
equipment
Select site Prepare menus
Select route Identify sources

Purchase supplies

Chapter 5

Solution to the WBS exercise:

Figure A-2. Solution to WBS exercise.

| Clean |
curtains

furniture
clothes [ [ 1A i
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Chapter 6

Solution to the scheduling exercise:

Figure A-3. Solution to scheduling exercise.

Chapter 8

1. It is behind schedule by $160 worth o work.
2. Itisoverspent by $240.
3. It will be overspent by $416.
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connotations, 21-23, 89-91
d cods, 106-116
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for improvement, 96
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by team members, 91-92
control system, 93-95
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management, 17

d rework, 3
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criticd path
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databases, 26
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deliverables,in plan, 26-27
Deming, W, Edwards, 40, 97, 129
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tacticdl, 12, 25
deviations, 100,102-103
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Gantt charts
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genera management
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measuring, 105-106 productivity,86-87
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changing, 28-29, 30, 32, 103
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planning
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and control, 21-23, 27, 28-29, 32
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elements, 15
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seps, 31-32
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timefor, 23
problem statement, 31, 38-39
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and progress, 114
and reviews, 98
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recruiting, 119

relationships, 122-125, 127, 128
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Waterman, Bob, 119
weekends, 74
Work Breskdown Structure (WBS)
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