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Introduction

Fat’s quite a balancing act you're expected to perform.
You’re planning a project, and the stakeholders want it
done in a crazy-short timeframe, they expect it to come in
under budget, and of course, it absolutely must be done right.
Those are three expectations that often pull you in opposing
directions, and it’s your job to make it all work.

At the heart of any project is the schedule. There’s no way
you're going to make it all work if you can’t make the schedule
work. Obviously, a lousy schedule is unlikely to deliver the
deliverables on time. But a poorly crafted schedule is also
likely to blow the budget, and could well contribute to shoddy
work. Yes, getting the schedule right is the key to success.

Fortunately, you’ve got great tools at your disposal, includ-
ing CPM — or critical path methodology — scheduling tools.
They’re very effective at building schedule forecasts, but if
you don’t know some tricks, you're not likely to come out with
a forecast that’s realistic.

About This Book

The whole purpose of Planning a Great Project For Dummies,
Deltek Special Edition, is to help you use CPM tools in a way
that yields a realistic schedule forecast. It outlines a five-stage
process that will help you craft a schedule that is well formed,
risk adjusted, and optimized — worthy of the buy-in of all the
key players on the team.

The process is known as S1 // S5, and it begins with your
first draft of a schedule, straight out of your CPM tool. Read
through the book and you’ll learn new secrets for critiquing
the schedule to make it better, then adjusting it to account
for various risks that might cross your critical path. You’ll
learn how to take that risk-adjusted schedule and optimize
it, accelerating where possible in order to keep those eager
stakeholders happy. You'll find out tips for gaining the buy-in
of the team, because a schedule without buy-in is doomed.
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And you’ll explore how to ensure you’ve got the resources
you need to succeed, when you need them.

Foolish Assumptions

In preparing this book, we’re assuming a few things about you,
the reader:

+* You plan and schedule major projects for a living, using
one of the CPM tools on the market.

» You're convinced that there must be a better way to
build a schedule that’s not only beautiful, but workable.

» You're super-busy (who isn’t?), and you'd appreciate
some quick insights for improving your scheduling.

lcons Used in This Book

You have, no doubt, seen quite a few For Dummies books out
there, and like the others, this one uses icons to help you spot
specific types of information.

A\ You could say this whole book is one big tip for project-
scheduling success, but this icon points out a particularly
helpful tidbit.

é&‘“ﬂ' If you're hurrying through the pages of this book, please don’t
miss the paragraphs next to this icon, because they contain
some key points.

@Gwsrg& We’re trying for some light reading here, but if you want to

210 dig into some of the more technical details, don’t miss these
{ paragraphs.

@‘“‘NG! There are a thousand ways a project and its schedule forecast

can go wrong, and this icon alerts you to a reminder we hope
will help you steer clear of the danger.

Beyond the Book

For more information on how Deltek can help you plan and
execute your projects successfully, visit www.deltek.com.


http://www.deltek.com/

Chapter 1

Understanding Schedule
Maturity

In This Chapter
Defining what a project is
Caring a lot about planning
Understanding the schedule-building process
Facing the challenges
Introducing the S1 // S5 maturity framework

Slccessful project management ultimately boils down to
harmonious planning. And if successful execution is the
result of adherence to a great plan, then project failure in such
cases is really driven by poor and inaccurate planning. In this
chapter, we introduce a concept for improving the accuracy
of a schedule forecast through a maturity framework called
S1//85.

Experts have written many formal definitions of a project. For
example, a project:

v Is a unique, temporary endeavor

v Contains a defined start and finish

v Is an individual or collaborative enterprise that is care-
fully planned and designed to achieve a particular aim
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These are certainly useful descriptions, but consider a dif-
ferent way of looking at a project. Think of a project as being
like a chemical reaction: A process through which one set of
chemical substances is transformed into another. A chemical
reaction usually needs to be triggered by a catalyst.

When you think about it, projects are similar to chemical reac-
tions. Projects are the transformation of raw materials into an
asset that creates value. Specifically, a project takes physical
or intellectual property and transforms it into, for example, a
building or a software product. To make this transformation
happen, you must execute project work, such as the build-

ing work or the software coding. This work requires capital
investment.

One important thing to consider about projects is that they
don’t generate wealth or revenue. They’re expenditures,
pure and simple. A project is the precursor to operations,
and that’s the phase of the asset lifecycle when assets start
to claw back the project investment, then begin reaping the
rewards that lead to long-term profit and net present value
(that’s NPV for short).

With that in mind, think of project management as the disci-
pline for properly managing this investment of time, materials,
and money. If you spend too much money on being the cata-
lyst, your project runs over budget. But if you spend too little,
you run the risk of delivering an asset that doesn’t satisfy the
objectives of the project in the first place.

Why Should VYou Care

about Planning?

You may think of running a marathon as one of the ultimate
physical accomplishments. But consider this: By the time a
runner gets to the starting line, the hardest work has already
been done. This runner has gone through months of careful
preparation and intense training, preparing for what should
be a comparatively simple execution of a well-rehearsed plan.
Barring any unforeseen hurdles such as extreme weather or
an injury, the runner will finish the race.
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&tN‘BE” The same is true for projects. If you accurately define the

< scope of work required to complete a project asset, then
execution really should be nothing more than an exercise of
“going through the motions.” Just stick to the plan, and you're
guaranteed success, right?

Why, then, do capital expenditure or capex projects pose such
arisk to the project owner’s investment? Many projects are
frequently plagued by cost overruns and delays.

Alot of things can go wrong with a project. In that way, proj-
ects are similar to baking. And baking can go wrong in ways
similar to the potential pitfalls facing your project planning:

+* You used the wrong ingredients for baking a cake.
Today’s scheduling tools offer so many different building
blocks that you may end up using the wrong ingredients
to represent your plan.

1+ You didn’t estimate the quantities correctly. Even if you
choose the correct ingredients when baking a cake,
you may get the quantities wrong. Developing a project
schedule poses the same risks. You can establish the per-
fect plan with regard to sequence of work and logic and
critical paths, but what if your duration estimates are
wrong?

+* You didn’t plan for the antiplan. Perhaps you didn’t
account for the humidity being too high to bake the
perfect cake, or the impact that baking at high altitudes
can have. These two factors represent the project risk
to your cake, or what we like to call the antiplan. If your
plan doesn’t include contingency or allocation for poten-
tial risks and uncertainties, then your plan is naturally
aggressive and overly optimistic, which dramatically
increases the chances that you will fail.

Overcome these factors and you’re a long way toward making
your project a success.

How Are Schedules Built Today?

é,@*‘MBE” These days, generating a time forecast (often known as a
schedule, of course) typically involves critical path method-
ology scheduling tools, or CPM. Modern commercial CPM
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scheduling tools have extremely broad functionality, but
they’re all based on the simple premise of the CPM algorithm.

At their core, these CPM tools assign the dates associated
with projects based on the scope and sequence of work that
the project requires. These determinations take into account
a set of core ingredients, and perhaps some optional ingredi-
ents, too.

The core ingredients include:

1+ Work breakdown structure: This is a matter of breaking
down the project charter or overarching objective into
manageable chunks of scope, which are known as WBS
elements. These elements are the deliverables them-
selves, not the work required to deliver them.

v Activities or tasks: This is the work required to achieve
those deliverables. In order to establish the required
activities, you’ll have to define the durations, costs, and
resources needed to execute the work.

v Logic: This refers to establishing the sequence of work
(no, logic isn’t just for Mr. Spock). You'll often see it
referred to as precedence logic, and CPM tools typically
offer four different types of logic links.

Beyond these core ingredients, you'll need some additional
building blocks when creating a CPM schedule. For example,
different disciplines often follow different working hours

per week (these are the calendars you must consider). Also,
contract requirements may determine when work can begin
(these are known as constraints). And some tasks — for exam-
ple, the curing of concrete — require specific waiting periods
that your CPM tool will refer to as lags or durations on logic
links.

Such building blocks help create a more realistic plan, with a
higher chance of success during execution. Use these ingredi-
ents as necessary, but only where necessary.

M-Sy, The CPM algorithm is the catalyst for the chemical reaction . . .

0] that is to say, your schedule. A CPM analysis consists of what

v is known as a forward pass and a backward pass. These calcula-
tions take into account the rules you’'ve defined through the
durations, calendars, logic links, and so forth. The forward pass
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moves forward through the project to calculate what are known
as the early start and finish dates, which are the earliest possi-
ble times the project can start and be completed. The backward
pass begins at the end of the project and moves backward to
determine the latest possible time an activity can begin without
delaying the project. The algorithm also determines a duration
entity known as float.

The result of all of this work is a CPM schedule. One of the
most basic but important points is that the project schedule
dates are the output from a CPM analysis, not the input. The
CPM building blocks are duration-based, while the results
are date-based.

All too often, inexperienced planners build plans by first
establishing the dates, rather than following the steps. This
totally defeats the purpose and premise of CPM scheduling —
to introduce one more idiom not related to scheduling, chem-
istry, or baking, it’s putting the cart before the horse. When
you embark on a project, you don’t know how long the project
is going to take. What you do know (or at least you should
know) is the scope of work required to execute the project.
Based on this, use the CPM tool to establish the net duration
and associated dates for project completion.

What Are the Challenges?

\‘X,N\BEII

&

To put it simply, the challenge is getting the plan right. But
there are a number of ways the plan can go wrong:

1 Neglecting the structural integrity of the schedule.
Think of your schedule kind of like a painting, and your
scheduling tools like the blank canvas, brushes, and
paints. You may have the tools in hand, but you're a long
way from being guaranteed a masterpiece. Scheduling
tools don’t provide all the guidelines or checks and bal-
ances you’ll need in order to develop a plan. Your tool
will have logic links, for example, but doesn’t know that
you can'’t build the roof before you’ve built the wall struc-
ture, and you can’t build the walls before you've laid the
foundation.

1 Setting unrealistic durations. When considering the
durations associated with various activities, people tend

/
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to be optimistic, often planning for the best-case sce-
narios. For instance, you may neglect to allocate a buffer
or contingency for unknowns, instead estimating based
on the hope that everything will go according to plan.
That’s not always realistic. What if a four-hour marathon
runner announces that she’s going to run a marathon in
three-and-a-half hours? That would establish unneces-
sary pressure and set up the potential for failure. Better
to underpromise and overdeliver.

v~ Failing to consider external risks. If someone asked you

where you’ll be precisely three years from now, you’d
probably laugh, because there are too many unknowns to
make an accurate prediction. Why, then, do people think
it’s reasonable to embark on multimillion-dollar projects
involving thousands upon thousands of man-hours of
scope, and expect to be able to predict the exact day
when the project will be done? Isn’t it more reasonable
to give a window of outcomes based on potential knowns
and unknowns? It’s easier to take contractors seriously
when they offer a range of completion dates based on
what they know, rather than promising completion on a
very specific date.

Introducing the S1// S5 Schedule
Maturity Framework

The rest of this book discusses a concept based on a maturity
framework, designed to give you a much more realistic schedule
forecast. Get the plan right, accounting for potential unknowns
during execution, and you’ll be setting yourself and your organi-
zation up for project success rather than project failure.

Here are the five components of this framework (see Figure 1-1):

v Schedule basis: S1 is the starting point. It represents you,

the planner or scheduler, simply doing what you do best:
building a project plan. No need to change your process
or bring in new tools here. S1 // S5 is designed to provide
added value to your existing scheduling investment. Your
S1 schedule is the noncritiqued, non-risk-adjusted sched-
ule that you use as the basis for your journey toward
schedule improvement.
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) ) Project Basis
Project Basis

Schedule
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Cost/Schedule Analytics
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Risk-Adjusted Risk Analysis & Mitigation Planning

- 84 H . . . .
Optimized Project Acceleration & Optimization
°— 85 - —
Team Approved Team Validation and Buy In

Figure 1-1: The five-stage project maturity framework.

v Diagnostics: S2 is where great things start to happen. S2
is all about diagnosing your schedule. It’s the process of
running your CPM schedule through checks and balances
(metrics) to pinpoint shortcomings around structural
integrity. For example, did you correctly use the CPM
tool’s building blocks? Fail to establish a strong founda-
tion and you’ll end up with a short-lived, problematic
house of cards.

v Risk-adjusting: S3 is the step where you calibrate your
schedule forecast, accounting for risk and uncertainty, to
establish what is known as a risk-adjusted schedule. You
may be thinking, this is where the forecast becomes non-
deterministic, range-based, perhaps even fluffy. Wrong.
Sure, if you believe you’re operating with 100 percent
certainty, you end up with a single-point, deterministic
forecast date. The difference is that a risk-adjusted fore-
cast date also carries a confidence level and a range.
Investment banks have been using this approach for
decades when establishing risk appetite. The bottom line
is that the process works, yielding a much more insight-
ful view of the project.

v Optimizing: 54 is a step many project managers don’t
realize they should be taking. By the time a schedule
has been critiqued for structural integrity (S2) and has
been risk-adjusted (S3), you're likely to have a project
completion date that’s significantly later than the original
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completion date you had at S1. How is it that by doing
the right thing, conducting all of this additional due dili-
gence around schedule maturity, you've ended up with a
date that is now worse than the original S1 date? Well, try
looking at it differently: You haven’t made the date worse,
but rather have made it more realistic. That said, you still
have the challenge of reporting this more realistic date
back to the project stakeholders who often already have
built their expectations around the original S1 date. S4

is how you look into potential acceleration scenarios to
help push the S3 date back toward the original S1 date
while still upholding S2 structural integrity along with
adequate consideration of risk.

v Team buy-in: Wouldn't it be great to have a computer-
optimized schedule completely free of manual errors and
shortcomings? Truth is, projects are planned and exe-
cuted by humans — humans who are the domain experts
in their field, humans who carry the ultimate knowledge
about how long things will take and how much a scope of
work will be required. S5 is a review process allowing key
project stakeholders to consider the schedule improve-
ments, risk mitigations, and optimizations suggested by
S2, S3, and S4. It’s a buy-in process that forms the basis of
subsequent re-cycles of the entire S1 // S5 process. This
continuous-improvement, iterative approach represents
a huge step toward establishing schedule forecasts that
are as realistic as possible.

The end result of going through the five states of schedule
maturity is that the project now has an established schedule
forecast that has been critiqued for structural integrity, that
accounts for risk and uncertainty, that has been optimized for
any potential acceleration, and perhaps most important, now
has the project team’s buy-in.

Think about the phrase “measure twice, cut once.” It’s not
just for building or sewing. If you follow the S1 // S5 process,
you have the luxury of multiple attempts at getting a plan
right — plus a structured set of tools and processes for
doing so.



Chapter 2
S1: The Schedule Basis

In This Chapter
Building a CPM schedule
Defining the different types of project dates
Understanding the purpose of the plan
Connecting multiple projects
Working backward
Wrapping up S1

T) improve your schedule, you need a starting point. In
this chapter, we walk through some scheduling basics and
introduce you to the S1 // S5 maturity framework at the most
logical spot: S1.

The Building Blocks
of a Schedule

SMBER Building a schedule can be a treacherous process, mainly

§ because of the numerous modeling objects that are part of
your scheduling tool. Here are some of the things you’ll find in
your toolkit:

v Project: The overarching entity that encapsulates your
total scope.

+* Work breakdown structure: WBS is your breakdown of
project deliverables (not to be confused with the work
needed to make these deliverables). What'’s listed here
represents value.
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v Activities: The work required to deliver deliverables.
Unlike WBS, activities don’t represent value, only
expenditure.

1 Logic links: The glue between activities. Logic links
define the sequence of work.

1 Leads and lags: These are durations on logic links. A lag
is a positive duration, while a lead is a negative duration.
An example of a lag is the drying period following a paint-
ing activity. There’s no means for tracking performance
during execution if the work scope is partially modeled
using leads/lags.

1 Resources: The labor and materials available to the
project.

1 Resource assignments: A rundown of how the labor and
materials are used in order to execute the work.

v~ Calendars: These define the working and nonworking
periods.

1 Calendar assignments: Calendars can be applied to proj-
ects, activities, or resources, as well as logic.

v Constraints: These are the devil of CPM scheduling, and
they’re used to artificially drive schedule dates. There is
a better way to plan, namely using the S1 // S5 maturity
framework.

Different Types of Project Dates

MBER
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Dates are the answer you get from CPM analysis; they’re not
the input. (For more on this, see Chapter 1.)

Based on the duration and sequence of work inputs, CPM
schedules provide insight into two primary entity types: dates
and float. The dates aren’t just overall start and completion,
but also interim milestones such as component delivery and
payment dates. All activities carry start and end dates, but
the story is a little more complex.

Early dates are the earliest start or finish dates associated
with an activity. Early dates don’t mean an activity will be
early! They’'re simply the earliest possible dates associ-
ated with that activity, assuming activity begins as early as
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it can while still adhering to any logic ties and/or resource
constraints.

Similarly, late dates don’t mean the activity is late. They repre-
sent the latest start or finish dates an activity can have with-
out impacting the rest of the project.

Some people like to plan their lives adopting early dates — to
start and finish a task as early as possible. Others prefer to
leave the task until the last minute. Both approaches are okay,
as long as they’ve properly forecast the time it will take to
execute the task.

If that forecast is wrong, you’ll quickly face the consequences
of delay. Given that, if you have some flexibility regarding when
you can execute a task, starting as soon as possible usually
gives the best opportunity for remediation should things not
go according to plan.

The difference between an early and a late date is known as
float. Float can be associated with the start or finish of an
activity, and it can relate to either the project as a whole or
simply to an adjacent activity. Think of float as the wiggle
room in a project.

Take a look at the simple two-path example in Figure 2-1.
Activity A has a duration of ten days, while Activity B has a
duration of eight days. That means Activity B has two days
of float. This float can be used as a buffer, because Activity B
can be completed up to two days late without impacting the
overall project.

C_ A

10 Days

(B

8 Days ~—Float—

<&

Figure 2-1: Float, as seen in a simple two-path network.
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Depending on the overall structure of a project plan, some
schedules can be highly spongy, meaning there’s more float,
more opportunity to absorb risk or even accelerate the sched-
ule. On the other hand, a project plan with very little total
float has a lot less room for error during execution. Given
that, you can see that float isn’t necessarily a bad thing.

However, negative float in a schedule is no laughing matter.
Often known as a schedule bust, it’s an indication that your
schedule forecast is impossible to accomplish. You won’t
achieve on-time completion with a negative float schedule
unless you make some changes.

Here’s another kind of date for you: the baseline date. Think of
baseline dates as a means for providing an audit trail on your
project. It’s one thing to have a very up-to-date schedule, but
if your plan is undergoing constant change, how do you track
the history of the changes? That’s where baselines come in.

Baselines are at best complete snapshots of a project plan
at any given time. At worst, they’re simply an additional set
of dates tagged onto your project plan that show a previous
iteration of your schedule forecast.

When tracking baseline dates, you're best off using them as a
complete snapshot of your project schedule. Baselines don’t
just relate to dates. Baselines can be applied to durations,
costs, logic, calendars — literally every entity within your
schedule can have a baseline.

Baseline your plan early and baseline often. A lot can change
between the real world “time now” and your project plan
“data date or time now date.”

As the name implies, actual dates are the start and end dates of

activities that indicate when the work really did start and finish.
By tracking actual dates against a set of planned dates, you can
start to gauge the execution performance of your project.

It’s tempting to compare actual dates with planned dates in
order to track performance, but be careful in doing so. Truth
is, just because an activity has an actual finish date that’s
much later than its planned finish date doesn’t necessarily
mean it was a poorly executed activity. What if the activity
wasn’t able to start on time because a preceding activity was
significantly delayed?
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Instead of using dates when you need to track time perfor-
mance of an activity, compare the difference between actual
duration and planned duration. This comparison gives you a
much better representation of the true performance of that
activity.

Target dates and constraint dates are often badly misused in
CPM schedules. Target dates should be for reference only.
Target dates in CPM schedules have no bearing on the sched-
ule dates.

Constraint dates on the other hand, definitely do have an
impact on the calculations during a CPM analysis. Constraint
dates essentially override the ability of a CPM network to
have free-flowing logic.

For example, say you plan to lay the foundation on Monday,
build the walls on Tuesday, and then put on the roof on
Wednesday. If you add a constraint date against the roof stat-
ing that you will start roof construction on Tuesday, that
would go against the naturally free-flowing logic, because roof
construction can’t begin until Wednesday, after the walls have
been built.

To be sure, valid situations for using constraint dates exist,
such as contractually forced delivery dates. But always use
them with extreme caution.

If your project is tasked with completion by a particular date,
the worst thing you can do is plug that target or deadline into
your CPM schedule as a constraint date. Instead, simply use
target dates to compare against calculated scheduled dates.

For example, if the CPM schedule shows the project can be
completed by November 30, but the project stakeholder
wants it done by October 30, it would be poor planning to
put in a constraint date artificially showing an October 30
completion.

A much better approach is to compare the target of October 30
with the scheduled November 30 date, then figure out how
you'’re going to proceed given the disparity. Do you need to
replan? Do you need to reset expectations with the project
stakeholder? Do you need to look at acceleration scenarios?
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Planning Versus Control

MBER A project plan really does serve two purposes. First, it’s a

§ communication vehicle informing a project team when to
expect to complete a project. Second, it’s a mechanism for
tracking execution performance. Performance can only be
measured by comparing against either a set of rules or guide-
lines, or in the case of a project, the project plan itself.

Many ways to track project performance exist, and each one
could have its own book (and no doubt does). For the pur-
pose of schedule maturity, assume that your project is using
one of the accepted techniques, such as:

v Straightforward actual V planned date tracking
v Earned schedule

v Earned value

The Perfect Level of Detail

Here’s a common question: “How much detail should I plan
to?” And here’s the best answer: “Break down your project
into as many manageable small chunks (activities) as needed,
enough for you to have sufficient insight to be comfortable
reporting the forecast during planning as well as tracking how
well you're performing during execution.”

Notice that the answer doesn’t give an actual number. If

your project is building a garden shed, breaking it down into
100,000 activities actually hinders your ability to see the big
picture. On the other hand, on a highly complex refinery turn-
around project, 100,000 activities probably won’t give you

the granularity you need to track performance down to the
working-shift level.

<® Beyond being tracked against a plan, project performance
more and more is being measured using industry benchmark-
ing. It’s one thing to come in on-time against the agreed-upon
plan, you should also find out how you actually ranked
against other similar-sized projects of a similar nature.
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Single and Multiple Projects
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There’s been a lot written about the management and asso-
ciated roll-up and drill-down of multiple projects within a
program/portfolio.

Regardless of your project hierarchy — projects, programs,
portfolios, business units — simply think of your project as
part of a neverending hierarchy. CPM scheduling tools allow
the creation of hierarchies through the use of indenting.
Sometimes, such hierarchies are used to depict WBS struc-
tures within which sit activity hierarchies. Projects, programs,
and portfolios are no different. Build a corporate project
structure that simply suits your needs with regard to slicing
and dicing project scope.

You may be wondering why even nest projects together at
all? There’s huge value in segmenting projects into separate
entities, while having them sit within a hierarchy. Doing

so enables fast and easy cross-project analysis, enterprise
resource scheduling, and corporate cash flow modeling. This
all falls under the realm of portfolio management.

Enough said.

Working Backward

Not all projects start with a defined start date that leads to a
calculated finish date. Some start with a defined finish, lead-
ing to a calculated start. Clear as mud?

For example, toy factories plan backward from the holiday
season. The objective is to determine when the toy develop-
ment cycle should begin in order to ensure delivery to the
retail market by early November.

This type of planning is really no different from the more typi-
cal fixed-start type of project. CPM tools are equally valuable
for this type of project.
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&eN\BER Working backward is not the same as “as late as possible or

< ALAP” planning. ALAP planning assumes that float will be con-
sumed before an activity starts. This is different from working
to a given completion date. You can certainly still have activi-
ties carrying float in a working-backward plan.
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$2: Critiquing the Schedule

In This Chapter

Defining purpose at S2

Picking the best metrics

Tallying up the score

Evaluating the level of logic
Analyzing in 2D

Checking out the impact on the dates

LVhen you get to S2, you already have a schedule in hand
(creating that was S1). The task now is to figure out
how that schedule can be improved.

In this chapter, we explore some of the metrics available for
critiquing the schedule, discuss how much logic is the right
amount, and explore ways to chart the quality of the schedule.

What Are You Trying
to Establish at $2?

S2 is all about improving the structural integrity of the sched-
ule. In layman’s terms, this boils down to the following question:
Is the logic in your schedule sufficient, without any missing
detail, so that the schedule is a free-flowing sequence of work
with a naturally occurring critical path or paths, all leading to
a reasonable set of completion dates?

We’re not suggesting that S2 gives special insights or knowl-
edge regarding which logic links should be assigned to specific
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types of work, or what sequence the activities should follow.
For example, S2 isn’t about applying the knowledge that a roof
can’t be built before the walls are finished. That’s a totally dif-
ferent concept.

WMBER Instead, the purpose with S2 is ensuring that your schedule
contains a blended balance of sufficient detail, rather than
something that’s overly complex. At this point, you want to
make certain you use free-flowing logic, rather than building a
schedule with missing logic. You're on the lookout for issues
such as negative float and schedule busts. In short, you're
ensuring that your basis is as strong as possible, so that you
can then further investigate the realism of durations and
sequence of work.

%y,

You conduct these checks and balances using a series of met-
rics. There’s been an explosion of this kind of metrics in the
past five years or so.

For example, generic Bl (business intelligence) techniques
have trickled into the project planning arena and become
part and parcel of many corporate planning guidelines. CPM
scheduling has been advanced to the next level by such
things as DCMA’s 14 Point Schedule Assessment and Deltek’s
metric-based philosophy on planning.

Different organizations use different criteria for their metrics.
But the widespread adoption of metrics as a way to critique
project schedules has without a doubt been one of the biggest
advances in CPM scheduling in recent years.

&tﬂsfﬂ The value of metric analysis goes beyond promoting better-

< quality schedules. It has also helped to undo the negative
impact of the recent brain drain effect in CPM scheduling. The
newer, younger generation of CPM planners can now apply
these schedule check metrics to learn and self-assess when
building CPM schedules, ensuring that the frameworks they’re
building are as solid as possible. It’s a huge step in the right
direction with regard to more realistic planning.
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What Metrics Should Vou Use?

Here are nine core metrics that are invaluable when establish-
ing a sound schedule basis. We don’t fully define each one.
There are plenty of other metrics, of course. As an example,
Deltek Acumen Fuse has hundreds of metrics available for
critiquing project schedules. That sounds impressive, but

the truth is that most successes happen by making complex
things simple, and metrics are no exception. Consider weight-
ing the relative importance of your schedule checks, then
combining them into an overarching score. If you need more
detail, please check the reference library at www.deltek.
com/products/ppm/schedule-index-calculator/
fuse-schedule-index.

Missing logic

In theory, all activities should be associated with at least one
predecessor and one successor (except, of course, the project’s
start and finish, if you’re being picky). Making certain you don’t
have any missing logic ensures that you have an accurate set

of logic paths through your schedule, and also differentiation
between those paths that carry float (noncritical) and those
paths with no float (critical).

Logic Density

&tﬂsfﬁ This metric calculates the average number of logic links per
activity. If your average is less than two, it’s likely that there’s
some missing logic. On the other hand, an average greater
than four suggests overly complex logic, with a high likeli-
hood of redundant links. Therefore, Logic Density should fall
between two and four.

This is an incredibly useful metric. It’s a great indicator of
where and when in your schedule you have insufficient logic,
and where the logic is overly complex. Figure 3-1 shows an
activity (Activity B) with a Logic Density of 4. In this case,
one activity has four logic links (two predecessors and two
SUCCeSSors).


http://www.deltek.com/products/ppm/schedule-index-calculator/fuse-schedule-index
http://www.deltek.com/products/ppm/schedule-index-calculator/fuse-schedule-index
http://www.deltek.com/products/ppm/schedule-index-calculator/fuse-schedule-index
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Figure 3-1: Activity B has a Logic Density of 4.

Comparatively, in Figure 3-2, Activity B has a logic density of 2.

Figure 3-2: Activity B has a Logic Density of 2.

Number of concurrent
critical paths

There’s nothing inherently good or bad about critical activi-
ties in a schedule. It is, however, useful to analyze the number
of parallel critical (or near-critical) paths. If your schedule
has a number of parallel, critical (or near-critical) paths, you
have more risky work fronts than you would if your project
had just a single critical path, even a very dominating one. A
schedule with a single big problem to solve is preferable over
multiple medium-sized problems all occurring simultaneously.
Figure 3-3 illustrates the difference between a dominant and
nondominant path.

Hard constraints

Scheduling theory recommends avoiding hard or two-way
constraints such as “Must Start On” or “Must Finish On.” They're
poor schedule-building blocks (constraints are date overrides
that take precedence over the naturally occurring calculated
dates during CPM analysis).
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One Dominant Path

Yo
> )

Two Dominant Paths

3 Days

Figure 3-3: Comparing a scenario with a single dominant path to one with
two dominant paths.

Use one-way constraints with caution. Remember that con-
straints really go against the premise of a naturally flowing
CPM network. As a rule of thumb, the only time you should
use a one-way constraint is if you can absolutely defend its
use and simply can’t use any of the other building block.

Negative float

Negative float is a result of an artificially accelerated or con-
strained schedule, and it’s an indication that a schedule isn’t
possible based on the current completion dates. Quite simply,
this is a “schedule bust.” It’s an easy problem to spot: Simply
pinpoint your negative float areas and these will be the areas
that won’t be executed on time. Negative float indicates a
high-risk area without any need to conduct a risk analysis!

Insufficient detail

Activities with a high duration relative to the duration of the
project as a whole suggest poor schedule definition. If any of
your activities take up more than 10 percent of the total proj-
ect duration, you probably should go back and further define
the scope of work. You don’t want to back a capex project if
you don’t know the scope to within plus or minus 10 percent.
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Number of lags

&NBER A lag is a duration applied to a logic link that’s often used to

< represent nonworking time between activities. Lags aren’t
necessarily a poor planning technique, but they lead to prob-
lems when tracking performance execution. Lags tend to hide
detail within the schedule and can’t be statused like normal
activities. For that reason, you should convert lags to actual
activities with durations. No excuses on this one — convert
them all!

Number of leads

A lead, also known as a negative lag, is often used to adjust
the start or end date of a successor relative to the logic link.
This is a poor practice, because it can result in the succes-
sor starting before the start of the predecessor. Leads have
the same problems that lags do, and should be treated in the
same way. That is to say, avoid them — end of discussion.

Merge hotspot

A merge hotspot indicates how complex the start of an activ-
ity is. It’s defined as the number of incoming logic links lead-
ing into an activity. If the number is greater than two, there’s
a high probability the activity will be delayed. That’s because
all of the links will have to be completed on time for the activ-
ity to start on time.

How Well Did You Scove?

It must be human nature to want to know the score. Quantifying
or scoring and the associated use of indices happen all the time,
all over — from determining who won a football game to gaug-
ing your credit when obtaining a loan to measuring the outside
temperature.

&eN\BER However, scores are really all just relative. Next time you

< chat with a Martian, ask whether 90 degrees is warm or not.
The Martian will have no idea. Give that Martian a “welcome
to Earth” gift of a typical analog thermometer labeled from
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40-below up to 120 degrees, and the Martian might be better
able to answer whether 90 is warm or not. The point is, scor-
ing is a great way of comparing how well you're doing, but you
need something to compare it to.

The Deltek Acumen Fuse Schedule Index is a single score (0 to
100) based upon the weighted results from some of the metrics
described in the previous section. Of course, establishing the
perfect set of schedule-critique metrics is in itself an ongoing
project, but it’s very valuable to have a single score that you
can use to critique the quality and underpinnings of a project
schedule.

This year, the average Fuse Schedule Index has increased by

close to 20 percent. Figure 3-4 shows the improvement of the
Fuse Schedule Index across thousands of projects. If nothing

else, that’s a true indication that projects are adopting metric
analysis and are generating more realistic schedules.

70%

65% 63%

0,
60% 57%

55%53%

50% 51%

50% 49% 48%

Fuse Schedule Index™

45%

40%
Jan Feb MarchApril May June July Aug Sep Oct Nov Dec Jan

Figure 3-4: Improvement of the average Fuse Schedule Index over
12 months.

Using an accepted scoring method is also a great way to
benchmark the quality of your schedule, and there are many
things to which you can compare it. Benchmark it against
itself over time. Benchmark it against other projects in your
organization. Benchmark it against other similar projects out-
side your organization. Those are all helpful scores to know.
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Logic, Logic, Logic
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It’s impossible to stress how important logic is to a sound
CPM schedule. Identifying missing logic is key, but equally
valuable is the identification of redundant logic.

Schedules often carry too much logic complexity. Put another
way, single activities carry too many predecessors and/or suc-
cessors, which makes the management of the schedule very
difficult.

In some cases, some logic links actually are completely redun-
dant, because they're outclassed by other, more detailed,
driving logic. Figure 3-5 illustrates a redundant link between
Activity A and Activity C — you already have logic flowing
through Ato B to C.

(A ) ~<—Redundant
B )

Figure 3-5: Redundant logic.

Removing redundant logic helps make your project schedule
clearer and also lessens the overhead of maintaining risk
models.

20 Schedule Analysis

Although metrics are useful at the project level, they’re even
more valuable to slice and dice a project, pinpointing hot
spots. Slicing a project isn’t a new concept. The application of
work breakdown structures and code fields enable this type of
slicing, but they can only segment data in a single dimension.

Figure 3-6 shows an example of a two-dimensional slice-and-
dice of a project (time is on the horizontal axis and contractor
is on the vertical). It’s particularly useful to overlay the sched-
ule metrics against these two dimensions, so you can see not
only when in time any schedule quality issues arise, but also
which contractor’s scope of work is most problematic.
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Figure 3-6: Standard S2 analysis performed in Deltek Acumen Fuse.

This type of reporting mechanism doesn’t just count the
issues, it pinpoints them. And pinpointing a problem is the
first step toward resolving it.

Now the S2 Schedule
Looks Worse!

After you build your schedule, run metrics against it, and pin-
pointed and resolved the shortcomings — lo and behold, the
finish date is now worse than when you started!

&a\*“‘fﬁ Correction: it’s not worse, it’s more realistic. What you’ve
established is a much more sound basis of schedule upon
which to firm up the durations and account for potential risk
events. That’s S3. Read on!
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Chapter 4
S3: Analyzing Risk

In This Chapter
Creating a qualitative risk assessment
Understanding the risk-adjusted P schedule
Capturing uncertainty
Quantifying risk events
Conducting risk analysis
Reporting your risks
Beginning to mitigate

es, the word “risk” is in the title of this chapter, but the

overarching goal is the opposite of risk, the counterbal-
ance. This chapter discusses certainty and confidence, and
how to establish those things in your schedule forecast.

Project schedules are tools for forecasting, used to generate
an educated estimate regarding when a project will finish and
what happens on the way to that point. But project schedules
fall short in accounting for or differentiating between the
known scope of work (activities) and the uncertainty sur-
rounding this work (in other words, scope uncertainty).

Even worse than that, CPM schedules aren’t designed to natu-
rally account for external risk events, those discrete events
that have an impact — typically negative but occasionally
positive — on ability to execute the plan.

This is where project risk management comes into play. In this
chapter, we discuss the varying levels of maturity of project
risk management.
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Oualitative Risk ldentification

At the most superficial level, a qualitative risk assessment is
conducted through the means of what is known as a risk reg-
ister. The risk register is simply a list of identified risks along
with optional tracking of their probability of occurrence and
their potential impacts on the project. It’s often captured in
something as simple as a spreadsheet.

Figure 4-1 shows an example risk register where the risks have
been sorted from high (most risky) to low (least risky). The
scores by which they’re sorted are based on the intersection
of each risk’s probability and impact, using a risk matrix or
probability impact grid (which everyone likes to call a PIG).

Risk Current
Enabled 1D Type | Name Probabilty | Schedule  Cost Score
=
@ R #  Risk of delay due to fab yard constraints VeryHigh  VeryHigh  High =
i L 4 Risk of major dredging equipment failure Very High Very High High 35
®  Risk of insufficient in country skilled labor VeryHigh | Low Very High ]
@ Risk of delay post transportation due to incomplete work VeryHigh  VeryHigh  VeryHigh 2
®  Risk of inability to hire craft to maintain labor curve due to catering, camp fa... Very High | High Very High 25
®  Risk of actual required resources exceeding planned/forecasted resource av... Very High | High Medium 20f
®  Riks of theft of materials (especially long lead such as 9% Nickel steel) and/o.. High VeryHigh  High 20f
[ Ra1 @ Riskof delay in approvals of visas High Low Very High 20
¥ R L d Risk of change in law impacting construction High Very High Very High 20
& & L 4 Risk of pirates during FPSO sail from fab yard to site High High Medium 18]
¥ R W Risk of customs delays High High High 16|
7| R4z @ Riskof Governmental agency directing EPC to stop work due to alleged envi.. Very High | Medium Low 15
®  Risk of lack of labor availability of skilled craft in-country Medium Medium High 12|
®  Risk of major mechanical equipment failure during commissioning and start... Medium High Low
®  Risk of insufficient SURF contractor resources Low High Very High
W Risk of delay due to heavy lift vessel not being available on time. Low VeryHigh  Very High
#  Risk of delays in releasing equipment or modules out of customs Low VeryHigh  High
#  Risk of poor quality materials being delivered in country Medium Medium Low
#  Risk of damage to key equipment during transportation/cffioading/installati.. Low Low Medium
W Risk of review of safety report results in changes to facility design Low Medium Medium

Figure 4-1: A risk register.

Figure 4-2 shows an example risk matrix, or PIG, where a risk
event with a very high probability of occurring and a very
low impact receives a score of 25. This kind of approach is
certainly a good starting point for managing project schedule
risk, but it falls short of any true quantification of risk, and in
reality can be highly misleading.

Consider the risk register shown in Figure 4-1. Based on the
scores, the risk register suggests focusing your efforts on the
top risk, which is the risk of delay due to fabrication yard
constraints.
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Probability / Scoring Template |
Name Min Value Very Low Low Medium High Very High
Very Low <<10%

Figure 4-2: A risk matrix defines the scoring thresholds used in a risk
register.

Makes sense that this type of risk would be at the top of the
list of risks, but there’s more to consider. If the top risk has a
potential schedule impact of 30 days, that certainly sounds
bad. But what if that failure would impact an activity in a
schedule that happens to have 60 days of float? If | were the
project manager making risk mitigation decisions, I would let
this risk potentially occur, because I know that the 60 days
of float is more than enough to absorb the 30 days of risk
impact, if that failure even happens.

In other words, the risk register doesn’t properly take into
account the ability for a schedule to absorb risk rather than
be impacted by risk.

&6“3'5” The moral of the story is that a traditional qualitative risk

< assessment using a risk register doesn’t give true insight into
schedule risk impact. That’s the reason why these days, more
project-led organizations are adopting a truly quantitative risk
assessment that leads to a risk-adjusted schedule.

The Risk-Adjusted P Schedule

A risk-adjusted (P) schedule is a schedule that takes into
account any uncertainty of duration along with identified risk
events. To avoid any confusion, it’s a schedule with a single
set of dates and a truly deterministic finish date — not a range
of dates nor a statement of “We may finish anywhere between
here and here.” It is truly a schedule.

M2  The real difference between an S3 P schedule and the S1 or
& S2 schedules that you generated in earlier steps is that the
S3 schedule accounts for uncertainty, risk, and potential
opportunity. It’s a much more realistic forecast, because in
the real world, the future always holds some uncertainty and
potential risk.
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So what about that P in its title? The P stands for percentile,
and is an indication of confidence. Here’s a secret: You could
actually generate multiple risk-adjusted schedules, covering
anywhere from what is called P0 all the way to P100. A P50
schedule is a schedule for which you’re 50 percent certain
you won't overrun. A PO schedule is the best-case scenario,
while a P100 schedule is the worst-case outcome, based on
what you know today. It’s worth noting that many organiza-
tions will both plan and finance a project using a P schedule
(83) rather than the original S1 non-risk-adjusted schedule.

In fact, in the energy sector, where projects can cost tens of
billions of dollars, it’s common to present a P75 or P80 sched-
ule to the sanction or finance board. That means the bankers
are already looking at scenarios that are approaching the
worst case. From that perspective, the investment then car-
ries an overrun risk exposure of no greater than 25 percent for
a P75 schedule or 20 percent for a P80 schedule. It’s a sophis-
ticated way of living out that adage, “Plan for the worst and
hope for the best.”

Don’t hold your project execution team to an S3 risk-adjusted
P schedule — hold them instead to the S2 schedule. Because
a P schedule factors in risk and uncertainty (which is typi-
cally known as contingency), most P schedules show a longer
duration and a later completion date. That’s fine, because
you're simply planning for risk, and the additional duration is
a buffer to take possible problems into account. But if you let
the folks on the project team count this risk allocation as part
of their normal allocation of time for execution, you can bet
they’re going to take it.

We call this student syndrome. Give a student a deadline and
that student will take the full window of time to complete the
task, absorbing any buffer rather than trying to complete the
assignment as early as possible. You'd think the student might
want that free time at the end of the task before the dead-

line occurs, but odds are the student’s going to just be less
productive.

That doesn’t mean you can’t negotiate terms, secure funding,
and agree to payment milestones based on a P schedule —
while still tracking the project to the non-risk-adjusted sched-
ule. That’s perfectly normal.
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<® Similarly, if you want to finish your project in 12 months,
plan an 11-month schedule with a buffer of contingency built
it. Worst case, you come in on time. Best case, you finish a
month ahead of schedule, which makes you look like a project
superhero!

Capturing Uncertainty
and Risk Events

There are three main things you need when building a P
schedule:

v A sound schedule (yes, that’s rather obvious). You have
already established this at S2.

v Ranges of uncertainty for the durations of the activities
in the schedule.

v Your list of risk events (both threats and opportunities),
and how they map into the schedule. Which activities do
you think they are going to impact?

Capturing Duration Uncertainty

How realistic are the durations of activities that are in your
schedule? Capturing duration uncertainty is the process of
answering that question. This is done by establishing a range
of values for each activity duration — typically a three-point
estimate that shows the best case, the most likely case, and
the worst-case scenario.

M5y This hasn’t always been easy to do. When schedule risk tools

§ 106 were in their infancy, capturing these ranges meant the end

Y v user had to define arguably complex statistical factors, such
as distribution types and optimistic and pessimistic duration
values.

Project stakeholders generally couldn’t care less about a sta-
tistical distribution type — they just want to get the job done
and get it done well.
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To get through this bottleneck of accurately capturing domain
experts’ knowledge and translating it into three-point esti-
mates and distribution types for use in a mathematical risk
analysis model, use the Uncertainty Factor method.

Figure 4-3 shows an example of an Uncertainty Factor template
defined through five different categories: Very Conservative
through Very Aggressive. Each category represents a range of
uncertainty based on the minimum, most likely, and maximum
percentages. Apply these categories to activity durations and
they translate into absolute duration ranges. Project teams
find it easier to relate to this type of approach instead of being
forced into statistical discussions.

® Uncertainty Factor™ Edito - =
Template
~ ==}
== ] —
7k j £ f
Open Save | Apply ManualiyAdda | ' ' ' vt ottt
Risk Distribution | e g
mplate
Name Type Min  Mast Likely Max Mean | St. Deviation | *
Very Conservative Triangle 50% 100% 100%
Conservative Triangle 75% 100% 105%
Realistic Triangle 50% 100% 110%
Aggressive Triangle 5% 100% 125%
very Aggressive Triangle 100% 100% 150%

Figure 4-3: Uncertainty Factor approach.

Many large capex projects are modeled using schedules con-
taining thousands of activities. Can you imagine what would
happen if you bring the project team together in a risk work-
shop and ask members to range every one of those thousands
of activities? The team would tune out quickly.

CMBER The solution is to follow a top-down categorization approach
using the Uncertainty Factor method. Rank groups of activi-
ties (perhaps by WBS or discipline). Each activity within the
ranked group gets the ranking assigned to the parent group-
ing. If necessary, you can make some exceptions to the parent
group rankings for certain individual activities or subgroups.

%y,
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That way you end up with the best of both worlds: A detailed
schedule that is ranked in its entirety without taking up days
of project time, yet you still retain exceptions and detail
where needed.

Figure 4-4 shows a schedule grouped at the project WBS level
providing the ability to quickly assign uncertainty. Adopt

a top-down ranking approach and you’ll do more than just
accomplish the uncertainty loading of very large schedules in
drastically reduced amounts of time. You'll also eliminate the
need for the alternate approach of manually creating rolled-up
summary representations of the true schedule to be created
and used for the risk model. Doing that would be a fundamen-
tally flawed approach. You simply can’t recreate or emulate
detailed logic from a 1,000 activity in a higher level 100 activ-
ity CPM network. You may build the world’s best risk model,
but you’re building a model on a schedule that’s not your true
project schedule!
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Figure 4-4: Using a top-down approach to risk-loading the schedule.
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You may recall a Seinfeld episode that warned of double-
dipping: dipping a chip into the chip dip after you’ve already
taken a bite. If you're not careful when determining uncer-
tainty ranges, you could end up double-dipping in a different
way, skewing your pessimism by accounting for the impact
of potential risk events (you’ll capture those separately in
the risk register). To keep this from happening, ask yourself,
“Under normal working conditions, in the absence of any
external, discrete events, can we complete the work in the
time shown on the schedule?”

Ouantifying visk events

The third input you need for building your risk model is a set
of agreed-upon quantified risk events. We say agreed-upon
because it’s paramount that the scores captured in the risk
register really do represent the team’s consensus.

Calibrate your scoring mechanism

Before you capture risk events, you must make sure that the
categories for both probabilities and impact types are aligned
with the project size and complexity. If you're planning a
three-year project, it’s not going to be very helpful to have five
categories of schedule-impact — ranging from one day to five
days. Such short durations aren’t going to capture the real
impact of project risks on a three-year project.

Similarly, if you define too large a range of impact types rela-
tive to the size of the project, you’'ll end up artificially putting
the majority of the risk events in the lower end brackets. That
gives a skewed representation of risk distribution.

Also, take care if you're inheriting probability scales from HSE
(health, safety, environmental) risk registers. These types

of risks tend to have extremely low probabilities, such as 1

in 10,000 chance of a fatality. Such probability ranges aren’t
applicable to project schedule risk.

A good rule of thumb for calibrating a schedule risk matrix

is to take 20 percent of the project duration and make this
your largest category. Then use an approximate exponential
scale moving downward, with the smallest category rounding
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to team-friendly values. Here’s an example for a 30-month
project:

Very Low < 1 week
Low < 1 month
Medium < 3 months
High < 6 months
Very High > 6 months

How many categories do you need? A 5x5 risk matrix is common,
but some organizations prefer a 4x4 matrix. Even-numbered
matrices force risk workshop participants to choose either a low
or a high score rather than simply selecting the middle value.
We've also seen some projects use 7x7 or even 9x9 risk matrices,
but we challenge the wisdom of this. Project teams have a hard
enough time in risk workshops without being faced with 81
different score combinations.

Separate the impact types

When you're capturing risk impacts, it’s important to score
schedule impact separately from, say, cost or any other
impact type you may also be tracking. That’s because a high
schedule risk may not necessarily also be a high cost impact.

Similarly, though this isn’t a hard-and-fast rule, very high-
impact risks typically carry a low probability of occurrence,
and vice versa. No, that’s not always the case, but it’s a good
litmus test when agreeing on probability and impact scores.

Track current and
mitigated states

One question you’ll run into when capturing risk events is
“The score as of when?” There’s no point in capturing risk
scores from the past, but there’s real value in capturing the
score as of today, plus another score the team members feel
they can achieve in the future if they work to mitigate the risk.

By capturing two sets of data (current state and mitigated
state), you can generate two risk models with comparisons
that show how effective mitigation plans may be. This is a
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great way to defend your mitigation strategy and justify addi-

tional investment for funding your mitigation plans. It’s a true

return on investment analysis of your plan to reduce your risk
exposure!

Track the cost of mitigation

Mitigation doesn’t come for free — it takes time, effort, resources,
and, of course, money. When you forecast your mitigated risk
states, be sure to consider the cost of mitigation. By incorpo-
rating this additional overhead into your model, you'll have a
true forecast that accounts for the fact that you’ll be spending
time initially in order to save time later. Again, this leads to a
clearer ROI view of your mitigation.

About black swan risks

Black swans are risks that carry an extreme impact but also a
very low probability of occurrence. They’re outside the con-
trol of the project. Be careful about including these in your
risk model, because they tend to skew your risk exposure
unfairly in the direction of pessimism. A black swan example
might be a global recession that wipes out your organization
(of course, in that case your project risk register becomes
irrelevant anyway!).

By the way, if you happen to be building a schedule risk model
in Perth, Australia, you’ll encounter puzzled glances if you
introduce outlier risks as “black swans.” Why? Because black
swans are the norm in Perth, not the outliers!

Accentuate the positives

Risks aren’t all bad. People don’t always think in these terms,
but the truth is, a risk event can present both a threat to the
project and an opportunity. It may feel counterintuitive when
building a risk model, but be sure to give sufficient emphasis
to brainstorming positive risks in the form of opportunities.
After all, your team members are the experts on the project
and should be able to create opportunities for improvement,
not just fight fires.
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Risk Analysis
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After you capture your uncertainties and risk events, you
need to merge the risk events into your schedule. This is
known as risk mapping — linking the identified risk events to
activities in the schedule. You need the help of team members
who are extremely close to and knowledgeable about the
schedule, or else this can be a painful process. It’s often best
to do this exercise with a subset of the risk team (specifically,
the lead planner and discipline leads).

When linking risk events, connect them to the earliest appro-
priate activities in the chain of events, then let the logic in
the schedule reflect the knock-on effect. For example, when
linking a “risk of Customs delays” risk event, map it to the
“delivery of materials to site” activity rather than the end of
construction. Of course, this risk will have an impact on con-
struction, but let the knock-on effect from delayed delivery
cascade through the construction activities. You're trying to
pinpoint risk hot spots and bottlenecks so that you can fix
them right at the source of the trouble.

A risk analysis is typically a simulation, and the most common
is an approach known as Monte Carlo. It may seem intimi-
dating at first, but a Monte Carlo simulation is actually very
simple. You’ll execute a number of iterations, each one being a
standard CPM analysis. The clever bit is that in each iteration,
the activity durations vary depending on their uncertainty
ranges.

Add to this variation the fact that you'll trigger risk events

in each iteration. Run enough of these iterations and you’ll
end up with a large sample population set, large enough to
draw conclusions that are highly defendable. If you run 1,000
iterations of a schedule risk Monte Carlo model, in effect you
end up with 1,000 scenarios from which you can then deter-
mine the most likely outcomes. Monte Carlo is a brute-force
approach that is really doing nothing more than simulating
the execution of your project — albeit simulating it thousands
and thousands of times over.
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Risk Reporting

Why are you building a risk model and running your analysis?
So you can gain insight into your risk exposure and under-
stand what is driving this exposure. To help bring that insight
into focus, you’ll create schedule risk reports that fall into
two categories: the what and the why. The what reports give
insight into what is your risk exposure and what is your P50
completion date. The why reports explain why the exposure is
what it is, and detail which events and/or activities are driving
this exposure.

The risk histogram (the
what report)

Use a risk histogram to report multiple risk exposure metrics,
including those listed in the following sections.

Confidence level of achieving the S2 completion date

Figure 4-5 shows a project with a confidence level of only

5 percent. That sure sounds like a risky project, doesn’t it? Well,
not necessarily. Confidence level can be a misleading metric.
Confidence level is actually more driven by the complexity

of converging logic in a schedule, rather than risk and uncer-
tainty. Don’t be alarmed to see your schedule completion
confidence level in the single digits.

NSy Skeptical? Take a simple two-activities-in-parallel schedule
g f1o0) and apply a plus-or-minus five-day uncertainty spread to
W both activities (each of which has 20-day deterministic dura-

tions) and run a simple Monte Carlo simulation. You might
expect the confidence level to be 50 percent, but it’s not even
close! The chance of both activities finishing on time is actu-
ally 50 percent times 50 percent, which equals 25 percent.
Extrapolate this out across tens of activities with multiple
paths, and the confidence level quickly diminishes to single
digits.
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Figure 4-5: The risk histogram (the whatreport).

P date

Based on your desired confidence level (such as 75 percent
confidence) you can determine the corresponding P date. The
example in Figure 4-5 shows a P75 date of 28 February com-
pared to the S2 forecast of 24 January.

Contingency

Contingency needs to be reported within the context of a con-
fidence level, such as P75. Contingency is defined as the differ-
ence between your S2 deterministic date and your P date. In
this case, the P75 contingency is 35 days.

&eﬂ“‘fﬂ What does this number reveal? That you're 75 percent certain

< that you’ll be no more than 35 days later than the 24 January
forecast. Adding contingency to a schedule is, in many ways, a
reactionary response to risk rather than a proactive means of
reducing risk. Contingency doesn’t reduce your risk exposure,
it simply absorbs it.
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Risk range

By looking at the difference between the best-case scenario
(P0) and the worst-case scenario (P100), you can establish a
risk range. This is actually a much more valuable risk metric
than confidence level. It gives you context regarding the size
of risk exposure.

Risk range factor

Taking risk range a step further, compare the risk range to the
remaining duration of the project. For example, a risk range
of three months relative to 30 months remaining equates to

a 10 percent risk range factor. This gives sound insight into
the amount of variability looking forward that you are being
exposed to as a result of risk.

The risk tornado (the why report)

The risk tornado (shown in Figure 4-6) reports what is causing
your risk exposure or contribution. Risk tornadoes can report
in multiple ways, such as criticality and schedule sensitivity,
but these don’t offer much true insight into actual duration
contribution.

Historically, metrics such as criticality have gotten a lot of the
focus. Criticality reports how many times an activity falls on
the critical path, with the idea being that the more times the
activity falls on the critical path, the more often it is going to
be a risk driver.

Problem is, criticality reports the frequency of being on the
critical path, but it doesn’t give any indication of the size or
degree of impact it has on the critical path or the finish date
of the project. One activity can have a high criticality while
having only a couple of days’ impact on the project. That’s not
as concerning as an activity that only falls on the critical path
30 percent of the time, but when it does, it has a six-month
impact on the project’s finish date.

The schedule contribution factor is a better metric. The schedule
contribution factor reports the biggest risk drivers in a sched-

ule, and reports contribution to risk in terms of duration. It also
separates contribution from uncertainty and contribution from
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risk events. Doing so clarifies whether it is the activity scope/
certainty or indeed a risk event impacting the activity that
causes it to become a key risk driver.

0590 - Site Clearance 17d 75d

— -
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0570 - First Wave }d 7d

0600 - Preliminaries EP]

M Logic B Uncertainty B R12: Winter Weather Interruption I R7: Hurric
R42: Risk of inability to hire craft to maintain labor curve due to catering, can

Figure 4-6: The risk tornado (the why report).

Figure 4-6 shows not only which activities are the risk hot spots
but also whether this is because of uncertainty or because of
specific discrete risk events. This type of reporting helps deter-
mine which risk events you should mitigate. More often than
not, the top risks in the risk register aren’t the ones that most
impact the schedule.

Now Mitigate!

SNBER Hurray! Your risk modeling is now almost complete. But

& there’s one more step. In order to understand the benefit of
your planned mitigation strategy, you need to run a second
scenario using the mitigated risk scores. Compare this against
your base model to determine the ROI of reduction of risk.

The example in Figure 4-7 compares an unmitigated risk sce-
nario to the same project including mitigation. Mitigation
saved 26 days of delay!
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Figure 4-7: Comparison of project risk with and without mitigation.




Chapter 5

S4: Acceleration and
Optimization

In This Chapter
Accelerating the schedule
Setting the acceleration goal
Defining your criteria
Generating S4 scenarios
Benefiting from S4
Deciding when to conduct 54 analysis
Assessing the cost

S) you’ve built an S3 P75 risk-adjusted schedule and, guess
what? Your three-year forecast has jumped to three-and-a-
half years. All this diligence and improvement in your schedule
basis, and the expected completion date is now significantly
later than your original forecast.

Have no fear; all is not lost! You're only partway through the
schedule-development process. The next step is to explore
alternate scenarios that better align with your original fore-
cast. Is it possible to accelerate certain parts of the schedule
to regain some of the time lost to risk and uncertainty? Can
you assign additional resources in order to help accelerate?
Can you conduct more work in parallel?

In this chapter, we discuss how you answer those questions.
We demonstrate how you can set a new goal or target and
determine whether it’s possible to achieve it (or at least move
closer).
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Goal-Based Schedule
Acceleration

&tﬂsfﬁ Goal-based schedule acceleration is a CPM-based technique for
< accelerating project schedules. Its purpose is to ensure that a
project schedule is realistic, aligned with stakeholder expecta-
tions, and executed successfully. Needless to say, that’s a bal-
ancing act. Put forward a schedule that is too aggressive and
it isn’t achievable. Put forward a conservative schedule and it
won'’t satisfy your stakeholders’ desire to finish earlier.

Goal-Based Schedule Acceleration goes beyond standard CPM
techniques by conducting multiple CPM analyses, in the form
of a simulation that incrementally adjusts pinpointed sets of
activities based on defined criteria. There are two reasons this
technique is so powerful:

v It uses CPM analysis to schedule the project, which
means it’s true to the widely accepted and globally used
technique for scheduling projects.

v It uses criteria defined by project team members to make
informed decisions regarding which activities (or groups
of activities) should be targeted for acceleration.

The technique is based upon three steps, shown in Figure 5-1:

Set Goal Define Criteria > Generate Scenario

Figure 5-1: Three steps to goal-based schedule acceleration.

Setting the Acceleration Goal

The acceleration goal is the target you're trying to hit. The
target might focus on the entire project, such as “Accelerate
the project as a whole by 10 percent,” or it could be based on
a particular activity or milestone, such as “Accelerate Project
Sanction or First Oil by three months.”
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Defining Acceleration Criteria

&tﬂsfﬁ After you define the acceleration goal, the second step is to

* define acceleration criteria. These are rules to which the simu-
lation must adhere when incrementally attempting to acceler-
ate the schedule. Criteria steps define the following:

v The action: What change should be applied during the
acceleration? For example:

¢ Reduction in activity duration (such as “Reduce
activity duration by up to 20 percent”).

¢ Change in activity calendar (such as “Change from
a five-day to a six-day work week”).

e Reduction of lags (such as “Reduce lags by up to
50 percent”).

¢ Removal of constraints (such as “Remove con-
straints on the schedule to determine the impact of
a more free-flowing schedule”).

1 The target set: Which activity or groups of activities
should the rule apply to? Target sets are analogous to
filter sets, defining which activities receive the action.
Here’s an example: “Reduce engineering durations by
up to 10 percent, with the exception of mechanical
engineering.”

v The priority: The acceleration simulation inherently
places emphasis on activities that fall on or near the criti-
cal path. By definition, a project is driven by its critical
or longest path, so only the activities on this path will
actually drive a project completion. Within this set of
activities, the “action” and “target set” together pinpoint
where in the schedule the acceleration should be specifi-
cally aimed, and how. In addition, there’s a layer known
as priority. Prioritization enables you to specify which of
the activities is targeted first. You have several options
for prioritization:

¢ Earliest first: This choice focuses most of the accel-
eration on the early part of the project, resulting in
a front-end-loaded acceleration scenario.

¢ Latest first: This gives the focus to back-end activi-
ties during the acceleration.
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¢ Longest duration first: This gives initial attention
to those activities with the longest duration.

¢ Easiest first: This approach determines the path of
least resistance to decide which activities are the
best candidates for acceleration. It pinpoints parts
of the schedule that have the least amount of con-
current work faces.

Generate the Scenario

,‘f

CMBER As soon as you've defined the goal and criteria, you can run

the simulation. A simulation consists of hundreds or thou-
sands of CPM analysis runs, and each iteration applies one
or more of the criteria. As each iteration is run, the schedule
incrementally accelerates until the goal is reached — or, not
reached, if the goal is too aggressive to be achievable using
the criteria you've defined.

The net result is an acceleration scenario you can use as deci-
sion support during both tactical and strategic project discus-
sions regarding acceleration. Your scenario will answer such
questions as “How can we support a three-month acceleration?”
or “Could we get back on track by focusing on construction?” or
“Can we define a stretch goal and incentivize the contractor to
meet this goal?”

Figure 5-2 is an example showing two alternate scenarios that
use different criteria to arrive at two different accelerated
project finish dates.
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Figure 5-2: Two accelerated scenarios.
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The Benefit of Goal-Based
Acceleration

&w‘“fﬁ The first thing you'll love about goal-based acceleration is

< how much time it saves you. The technique runs thousands of
iterations in a matter of seconds to generate a scenario. Try
that manually and it’ll take days if not weeks.

Also, software or simulation skeptics will be pleased to note
that this approach doesn’t take away from the expertise of
the planner. Quite the opposite, in fact. By capturing the
criteria as defined by the planner, the technique eliminates
the manual process of generating alternate scenarios. That
frees up the planner’s brain to focus instead on analyzing the
results and making highly informed decisions regarding which
scenario to adopt.

When Should Schedule
Acceleration Be
Carried Out?

Projects have several phases: planned, in progress, complete.
They also tend to have more than one basis (think of a project
basis as a viewpoint or perception).

First, there’s the plan basis. Often known as a baseline, this is
the agreed-upon schedule for a project that forecasts when
key milestones will be completed.

Then there’s the actual basis. This is the statused version of
an in-progress schedule that (you hope) reflects true reality.
It accounts for historical completions, actual progress and
delays, as well as changes made to the original plan. Not sur-
prisingly, the actual basis often deviates from the plan basis.
Comparing the differences helps us track and understand
project performance.

And, there are various types of what is known as management
basis. Sometimes referred to as a target schedule, a manage-
ment basis is often driven by commercial or strategic factors
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such as “time to market,” “investor requirements,” and even
simple factors such as “management would like to finish by .. .”

R Rare is the project for which the plan, actual, and manage-
€ ment basis are in complete alignment, with no deviations. In a
way, that means a project essentially has three schedules that
are being worked. The more that these three schedules are
out of alignment with one another, the more the project may
be perceived to be slipping, failing, or “doing badly.”

&%‘N‘BE” Goal-based schedule acceleration is an ideal way to bring
these three forecasts back into alignment. Typical use cases
include:

v Aligning a planned schedule to fit a management-defined
completion date. For example, “The schedule shows a
December 2015 completion date and management wants
a June 2015 completion at the latest.”

v Providing what-if scenarios when determining how a
planned project can be accelerated. Something like, “If
we were able to bring the project online sooner so we
could benefit from earlier operational revenue, what
would be the best scenario to achieve this?”

v Bringing a project delayed in execution back on track
(realigning it to the plan). Goal-based schedule accelera-
tion answers the question, “What is the most effective
means of regaining the three months of schedule slippage
that we’ve already incurred?”

v Achieving schedule competitiveness. For example,
“Independent benchmarking shows we should complete
within 50 months, but our schedule shows a 55-month
completion — what’s the best means of achieving this
50-month benchmark?”

Faster Completion, but
at What Price?

One of the additional benefits of conducting a goal-based
acceleration is to get a better understanding of the accelera-
tion/risk benefit. Acceleration, of course, comes with a price,
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so it’s very valuable to be able to determine how acceleration
changes schedule risk exposure.

You'll find an example in Figure 5-3. This technique was applied
to a project with a December 2018 completion date. A previous
risk assessment had shown that the P50 date pushed out to
March 2019, a three-month slip. The project investment group
wanted to look at faster alternatives, and a goal-based accelera-
tion resulted in an accelerated scenario of 12 months earlier
(December 2017). A subsequent risk analysis on this scenario
showed a P50 accelerated date of May 2018.

What this simulation shows is that 12 months of acceleration
was achieved, but the risk exposure increased from three
months to five months. With this insight, the investment team
could make an informed decision about moving forward with
the accelerated scenario. Decision-makers learned that despite
the increase in risk exposure, the new risk-adjusted accelerated
date was still seven months earlier than the original schedule
date. Earlier completion with managed risk exposure is a true
win-win scenario!

Jan Mar May Ju

I Se an Mar

——

Accelerated Accelerated Original P50 Project
Project Finish P50 Finish Project Finish  Finish
Dec 6 May 3 Decl Mar 5

Figure 5-3: Impact of risk on an accelerated scenario.
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Chapter 6
SH: Gaining Team Buy-in

In This Chapter
Accepting or rejecting acceleration S4 candidates
Understanding how acceleration impacts risk
Planning by consensus

Repeating the process

51 schedule acceleration is an extremely powerful way to
accelerate a risk-adjusted schedule. But you know what
the Scottish poet Robert Burns wrote about “The best laid
schemes of mice and men” — they often go awry without team
buy-in (Okay, Burns didn’t mention the team buy-in part). In
any case, before acceleration can become your execution plan,
you must ensure the team embraces the suggested mitigations
and changes modeled in S3 and S4.

Team buy-in is arguably the most important success factor
when establishing a project schedule. You can create a per-
fectly formed, risk-adjusted, optimized schedule, but if the
project team members don’t believe it is actually achievable,
then it most likely won’t be — your project will fail. In this
chapter, we explore how to get the team onboard — at this
stage of the process, and even earlier.

Accepting or Rejecting
Acceleration S4 Candidates

In Chapter 5, we explore how to develop S4 acceleration sce-
narios. It’s an iterative process, and after each scenario is
created, the list of activities that need to be targeted as part of
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the acceleration exercise must be reviewed. The review cycle
is an important part of this process.

Figure 6-1 shows a targeted list of activities that must be com-
pleted in less time in order to achieve project acceleration
under one particular scenario. Before they can agree upon
this scenario, the project team should have the opportunity to
review the acceleration candidates and either accept or reject
the suggestions.
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Figure 6-1: Activities that must be accelerated.

In the example shown in Figure 6-1, topside detailed design
work would need to be completed in half the originally allo-
cated time. s this even possible? Can this be accomplished
by throwing more resources at the endeavor or outsourcing
to a third party, or perhaps even cutting scope? These are the
types of questions that need to be answered.

There are three outcomes that can result:

v~ Full acceptance: “Yes, we believe we can achieve the
full 50 percent required acceleration for topside detailed
design.”

v~ Partial acceptance: “We don’t believe we can achieve the
full 50 percent acceleration of topside, but we do believe
we can achieve 25 percent acceleration by adding more
designers to the work.”
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1 Rejection: “No way, we don’t believe we can achieve any
further acceleration on this task.”

<P Once you’ve gained buy-in (or sometimes rejection), then
rerun the model and revisit the updated list of acceleration
candidates. If you encounter pushback on topside detail
design, then a different set of acceleration candidates will
result in the next analysis and scenario generation.

Continue this process until you achieve an acceptable level of
team buy-in for the overall project. You've now created your
S5 go-forward plan!

Acceleration Means More Risk?

Think of a project schedule as being similar to a sponge. The
harder you squeeze a sponge, the more resistance you expe-
rience. You'll eventually squeeze to the point that you can
squeeze and compress no more.

Project acceleration also reaches a stopping point. It’s easy to
accelerate a one-year project by a day, but it becomes increas-
ingly difficult as you attempt to accelerate by a week, a month,
two or three months, or more.

SBER In addition, the more you accelerate a project, the more likely
& it becomes that its schedule risk exposure will increase. Project
risk exposure varies as you accelerate or decelerate the time-
line. Extend a project by three months and you lessen the
pressure of completion, thus reducing schedule risk exposure.
Accelerate by three months and you naturally increase the
risk exposure.

Consensus-Based Planning

An emerging approach to building more realistic project
schedules is to adopt a consensus-based approach for deter-
mining duration values and risk scores.

Consider the risk register established at the S3 stage (see
Chapter 4 for more on that). The risk register captures both
current-state and mitigated-state risk scores, but it didn’t
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really capture any differences in opinion among the partici-
pants in the risk workshop.

This is where collaborative tools like Deltek Kona can help
(there’s an example in Figure 6-2). If multiple project team
members have the opportunity to give their opinions on a list
of risk events, you can capture these opinions and come up
with a team consensus. Take this consensus-based version

of the risk register and incorporate it into your schedule risk
model, analyze it, and compare it to the original risk model.

What does this achieve? Well, first, you get a more representa-
tive view of what team members believe. It’s likely to lead to a
forecast that is both more realistic and has more buy-in. Your
S5 buy-in will be easier to achieve if you set the stage for it
earlier in the process.

Second, by comparing the difference between the original and
the consensus-based results, you can gauge the degree of buy-
in. Track this over time and you’ll find it to be a useful tool for
determining whether or not you have sound control over your
project.

Kova @ q, somooe )

2| Theatanaeis R Delays around construction schedules

1 Space: Partiipants: 11 people f | Fes: 3 i

’.a Dariel Pereira 12 I @Nutter, this sould work. Just keep up the good workl
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X

What s the consensus? W AddingSc

bringengneering n on this. Glad to see weiare

o0 averr () D

Figure 6-2: Collaborative tools like Deltek Kona enable
feedback and buy-in.
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Repeat . . . Repeat . . .
Repeat . . .

MBER
@3—
&

S5 has allowed you to establish a structurally sound, risk-
adjusted, optimized schedule that the team has fully bought
into. Job well-done! Almost, but not quite.

If there is one thing you can say about planning with certainty,
it’s that the plan is always going to be out of date. Projects are
continuously evolving, changing, morphing into something
new. Your plan needs to reflect these changes.

S1// S5 is a proven technique. It works. It increases the real-
ism and achievability of forecasts established through CPM
project schedules. Even so, the forecast needs to reflect the
current state of the project. That means S1 // S5 should be
a continuous-improvement process. Every time you have a
material schedule change or update, you should follow a
recycle of S2 // S5.

There’s another benefit of repeating this process. Doing so
allows you to look back over time and compare how your
completion dates have changed, and how your risk exposure
has evolved (for the better, you hope!).

Having this historical trending data helps build your confi-
dence in predicting the future. After all, that’s what project
planning is really all about — using your past experiences and
knowledge to predict the outcome of a future endeavor.
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Chapter 7

Beyond Scheduling: The
Bigger Picture

In This Chapter
Building cost- and resource-loaded schedules
Connecting S1 // S5 with earned value
Linking to a project-based ERP system
Tying it all together

Fis book is all about project schedules. However, it’s
worth mentioning another key element of the three-legged
project stool (also known as the triple constraint of time, cost,
and quality). Cost is a topic that’s always important. In fact,
cost is probably the most important factor that bubbles up
through a project to the overall corporation.

This chapter focuses on the value of building cost- or resource-
loaded schedules, and reveals how S1 // S5 can be useful not
just in scheduling but also in cost forecasting. And it should
put an exclamation point on the fact that, whether you're
executing rudimentary cost modeling or advanced government
compliance-based earned value performance analysis, having
a sound basis of schedule is an absolute necessity. Schedule is
king — for project-led organizations, project schedules actually
play a huge role in corporate level cash-flow and finances!
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Cost- and Resource-Loaded
Schedules

When it comes to managing costs, projects fall into one of two
categories:

v Projects that develop a truly integrated cost/schedule
model by building cost- and resource-loaded schedules.

v Projects that establish a detailed cost estimate and
manage it as a separate entity from a schedule that isn’t
cost- and resource-loaded.

Both approaches have their place, and both have strengths
and weaknesses.

Resource-loaded schedules

When you develop a project schedule, you establish a timeline —
a linear sequence of work showing when you expect to execute
that work, all leading to project completion. This all assumes,
though, that you have the resources you need to execute
according to the duration and timing of the activities.

Activities are merely objects in a plan, used to model what
work needs to be done to achieve a deliverable. But to exe-
cute any particular activity, you need to consume resources.
These might be labor resources, such as engineers or welders,
or they could be nonlabor resources, such as steel pipes.

SMBER Think of a resource-loaded schedule as the marriage between
& the work required to complete a project and the resources
needed to complete the work. This kind of schedule assigns
resources to activities. You essentially tell the schedule model
which resources are needed by which activities (these are
known as resource assignments).

Thus, your schedule serves as a picture of the resource demand.
Now you must make sure you can satisfy this demand by having
sufficient resources. To carry the marriage analogy one step
further, in a perfect marriage, you have harmony — the activity’s
demand for resources perfectly matches the resources you have
available.
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In the real world, though, harmony is a rarity. If you can’t
match resources with activities, you have two options:

v Try to find more resources to satisfy the demand (this is
time-constrained scheduling).

v Adjust the schedule to accommodate the resource avail-
ability (this is resource-constrained scheduling).

Time-constrained scheduling

Time-constrained scheduling assumes plenty of resources
are available, with no constraints. Your objective is to deter-
mine how many resources are needed in order to satisfy the
timeline. Determine this at the activity level, and then look at
the project timeline as a whole, which generates a resource
demand curve.

Resource-constrained scheduling

Resource-constrained scheduling is a little more involved.
Remember that a CPM analysis is the core scheduling tech-
nique used to determine project dates. In this analysis, you
check to see whether there are sufficient resources at the
particular point in time the activity requires them to fulfill the
resource assignment demand.

If there are sufficient resources, then the activity can be exe-
cuted on the dates calculated by the CPM analysis. If there are
not sufficient resources to satisfy demand, the activity must
be delayed. This, in turn, has a knock-on effect on subsequent
downstream activities. This process for checking resources

is commonly known as resource-leveling, and it’s designed to
ensure a schedule that doesn’t overconsume the availability
of resources.

Tying this all back to S1 // S5, every time you step up to a
higher state along the S1 // S5 scale, you're actually creating a
new version of the schedule. For example, at S2, you address
the shortcomings of the S1 schedule and create a sounder
schedule basis. As part of the schedule update/creation pro-
cess at S2 all the way through to S5, you should call on your
resource planning/leveling/optimization techniques, the same
way you applied them at S1.
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After you establish your polished S5 schedule, make sure you
have accounted for resources, through your time- or resource-
constrained resource modeling technique. Remember, there’s
not much point in creating the perfect timeline if you don’t
have the resources to execute your plan.

Deriving cost from resource-

loaded schedules

There’s one additional great thing about resource-loaded
schedules. After you assign resource cost rates and quanti-
ties, you can derive the total activity costs. And when you can
derive total activity costs, it’s that much easier to arrive at the
cost for the total project.

This is an extremely helpful way to generate true project cash
flows (albeit cash flows in one direction — dollars spent). By
conducting S1 // S5 analyses and deriving project cash flows
from resource-loaded schedules, you can quickly determine
the positive or negative rate of spend over time as you update
your schedule forecast.

S1// 85 and Earned Value

GMBER
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Earned value is the topic of countless publications, but it’s
worth a small mention here. Earned value is a technique

for tracking project execution performance, comparing the
amount actually spent (AC) to the amount of work/value
generated (EV), and considering how much you should have
spent on this work (PV).

Think of an earned value model as the intersection of a sched-
ule and a project cost estimate, two things that often seem
independent of one another. Costs in a cost estimate have no
concept of time, while activities in a project schedule have

no concept of cost. Earned value brings these together to
give you a time-phased view of where and when you’ll spend
money and earn value.

So what does this have to do with S1 // S5? By now (we hope),
this should be fairly clear. In order for your EV model to be
realistic, your schedule has to be as accurate as possible. By
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adhering to S1 // S5, you ensure that the time-phasing of your
project costs is as accurate as possible.

Get this wrong and your performance tracking using earned
value will be fundamentally flawed. Get it right and you have a
highly defendable model against which you can establish your
performance management.

Feed the ERP Using
Your Schedule

Enterprise resource planning systems (that’s ERP for short) are
used to collect, store, manage, and analyze business activities.
If you're working in a project-led organization, this can mean
pulling both project spend and revenue into a bigger-picture,
financial-based model that’s used to run the overarching
business.

ERP systems are powerful, but how nicely will they play with
your scheduling system? That depends. Many generic ERP
systems have been designed to meet the general needs of all
types of businesses, but can’t easily track costs and schedules
for specific projects. You need an ERP system that’s actually
designed to integrate with project cost/time data — that is,
the work status from a schedule.

e When using generic ERP systems a workaround is often required.
Many companies must make the standard chart of accounts
into a complex project tracking system, and that means trying
to match the chart of accounts with the project/WBS/activity
hierarchy. No, that’s not any easier than it sounds. Doing so cre-
ates reporting and auditing nightmares for project businesses,
particularly if compliance is vital to success in your situation
or industry (such as if your organization is a public company).

A\ The better alternative is a project-centric ERP system like
Deltek, and if you're in a project-led organization, that’s the
best of both worlds. Here’s why:

» You can naturally feed detailed project information into
your ERP-based cost accounting. No need to fit a square
peg (project data) into a round hole (ERP data).
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v Your top-down ERP analysis is truly based on accurate
information from the projects that are driving your
business.

Tie Everything Together

A\

Schedule plays a huge part in predicting the financial impact
of a contract win (or an investment) at the enterprise level.
The resources and the timing of the proposed project will
impact all kinds of things — the top-line financials, revenues,
earnings before interest and taxes (EBIT), cash, capital expen-
diture (capex), new orders, personnel, and material needs.

If you're using a traditional ERP system, these components
are disconnected. If, on the other hand, you adopt Deltek’s
true project-based ERP, every transaction is connected to an
account, an organization, and a project. Yes, a project. Doing
things this way ensures that the multiple ledgers within the
ERP are all the same — no reconciliation required! Learn more
about how Deltek’s project-based ERP systems can help you
plan and execute your projects at www.deltek.com.

That’s just one more reason why the lowly project schedule
is so incredibly important within the much bigger picture of
your organization.


http://www.deltek.com/

Chapter 8

Ten Thoughts About
Schedules, Plans, and

$1//85

In This Chapter
Ten things to know about S1 // S5

ou already know that CPM scheduling tools are quite

effective for building schedule forecasts. Where they fall
short is in helping planners generate forecasts that truly are
realistic. Here are some thoughts to consider.

No Carts Before Horses

Time is money, of course, so stakeholders often want the job
done yesterday. Just don’t forget that your project schedule
dates are the output, the answer, the end product of your CPM
analysis process, not the beginning. You can’t start with the
answer, but if you don’t like the answer, you can go back and
create a better one.

Detail-Oriented

There’s no right or wrong answer to the question of how many
activities your schedule should include. It all depends on what
you're doing. If you're having trouble seeing the big pic-
ture, you've got too many small details. Not enough activities,
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though, and you’ll have trouble reporting the forecast and
tracking performance.

Get Started, Then Get on with It

View the completion of the development of your CPM sched-
ule as the starting point, certainly not the finish. Developing
your initial schedule is just the beginning of the development
path you should undertake to ensure as realistic and achiev-
able a project plan as possible.

Metrics Are No Replacement
for Vour Brain

Running checks and balances through the use of metrics makes
your schedule structurally sound, but it doesn’t replace you
as the captain of the ship. Metrics simply can’t emulate your
expertise and knowledge regarding sequence of work and
basis of durations. What metric analysis does give you is time
to focus your efforts on leveraging this domain expertise with-
out getting bogged down in the mechanics of a sound sched-
ule. It allows you to use your brain power for bigger things.

Risk Is Not a Four-Letter Word

Actually, it does have four letters, but it’s not a bad word. It’s
okay to have risk as long as you account for it! Putting your
head in the sand and hoping bad things won’t happen isn’t risk
management. It’s denial! A risk-adjusted schedule is a forecast
of planned work accounting for varying degrees of uncertainty
along with external factors.
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There’s Always Room
for Improvement

If you don’t like the answer, then fix it! If your S3 schedule
is unpalatable, then look for better scenarios. Just keep in
mind that the best solution is often the one that is the least
obvious.

Don’t Always Trust a Computer

The process of schedule acceleration at 5S4 is remarkably
clever. Just don’t take it as gospel. Challenge the acceleration
candidates, review them with the team, and get that buy-in
that you are looking for.

Poor Execution Is a Copout

Projects really don’t fail because of poor execution. Scheduling
gurus have been kidding themselves for far too long during
the planning phase, avoiding the hard truth that project fore-
casts inherently carry risk and uncertainty.

The Team Must Be Onboard

You'll never succeed without full buy-in from the team. S5 is
the place you’re supposed to work on that, but it’s helpful to
build that buy-in as you work through earlier stages, too. Plan
by consensus earlier, and your S5 buy-in will be a shoo-in.

Realistic Schedules Really Work

The development of S1 // S5 was only the beginning of the
journey. The real value has been seeing countless organi-
zations and projects adopt S1 // S5. With S1 // S5, projects
achieve higher success rates, along with more and more
on-time project deliveries.
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