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Preface

This book on Project Management is intended as a quick reference
covering important aspects of project management that should be understood
by managers in the telecommunications environment.

This book is organized with an introduction, which introduces the value
chain in telecommunications and illustrates the type of project, which one
might encounter in a telecommunications company.

Part I: Planning a Project covers the processes to be used in the initiation
and planning of projects.

Part II: Running a Project covers the processes that fall into place once
the planning stage is completed. All project areas are covered, including
Initiating, Planning, Executing, Controlling and Closing.

In Part IIl we look at the contributions to projects by the different
departments in a telco, including Sales and Marketing, Senior Management,
Project Management, Engineering, Operations and Purchasing.

The book refers frequently to A Guide to the Project Management Body
of Knowledge (PMBOK® Guide), 2000 Edition, published by the Project
Management Institute, and all processes included are those recommended in
the PMBOK® Guide.

The use of gender and the handling of it in this text were weighed
carefully. Being a woman makes me especially sensitive to this issue.
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However to make the reading of this text flow most easily, I have
consciously chosen to use the terms “he” and “his”. This is meant to be all-
inclusive and used in lieu of “he/she” and “his/her” at each occurrence.

I had assistance from many people in the preparation of this book. These
people are mentioned in the acknowledgements at the back of the book. But
I want to especially thank three people here as well. Thanks to Kim Bell for
many late hours pulling the material together, to Keith Farndale for
reviewing the entire manuscript, and for John Desmond for many edits and

rewrites of some portions.



Introduction

Introduction to Project Management in Telecommunications

This introductory chapter describes the telecommunications industry
value chain in order to look at the types of companies in which
telecommunications professionals work. A number of typical projects that
might be encountered in telecommunications are described. These projects
will be subsequently used to illustrate project management concepts
throughout the book, although the illustrations will not be limited to these
projects.

This chapter also introduces the general concepts of Project Management,
with an overview of each area, as a basis for the more detailed discussion in
the chapters to follow.

The telecommunications industry spans many types of companies, with
very different products, objectives, and modes of operation. People in these
companies work in many different functional areas, in various organization
structures, within environments that range from highly stable, to, more often
today, very precarious. Some telecom operating companies are traditional
wireline telephone service providers, some provide long distance, and others
offer wireless services or data communications or video. Many offer
combinations of services. Regulatory environments vary from heavily
regulated to completely open competitive markets. In addition, the
customers they have vary from single line residential telephone subscribers
to world wide corporate customers with complex voice/data/video networks
on which their whole business livelihood depends. Some operators are
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small; others are among the largest companies in the world. In all of these
telecom companies, people work on projects. And these projects are all
expected to produce the desired results, within the assigned budgets, and by
the required dates. Many projects will have a similarity as they tend to be
concerned with similar things, such as creating and offering new products
and services, installing or expanding their network infrastructure, changing
processes and procedures (billing or customer care, for example) or
implementing services for their individual customers. But each project will
be unique because of size, location, complexity, environment, etc. Yet, all
of these are telecommunications projects, and there are techniques and
processes that apply in all of these situations.

Let us consider the high level view of the telecom environment. First, let
us look at the value chain of the industry. The value chain consists of
companies in many different businesses, all of which contribute to the
industry. Figure 1 shows the types of businesses that make up this chain.

Primary Telecom

Component Equipment Service Telecom

Resource 3
Manufacturer Vendor Provider End User

Supplier

Figure 1

Working backwards from the right hand side, we first encounter the end
user. Even here, we have quite a variety of profiles, and hence a variety of
projects. The end user can be a residential consumer, using telephone service
in his or her home. Or it can be a huge multinational business using voice,
data, video and multimedia services in a business environment which needs
to be secure and consistent in multiple countries around the world. And of
course there is a wide range in between. Obviously, from both a
telecommunications and also a project management perspective, the projects
and the needs of these users are very different.

In fact, the services and the equipment that these users buy or lease vary
in size, in complexity and also in the nature of the services. A service can be
specifically within one technology area, such as a wireless service, or a
network of automatic bank machines, or it can involve many technology
areas that may or may not need to interact with each other.
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What are some examples of telecommunications projects that might be
undertaken by an end user? Obviously these are as varied as the user
applications, so it would be totally impossible to list even all of the generic
types. Following are some examples to aid in understanding the different
types of telecommunications-related end user projects:

- upgrading a company’s computer systems to allow better data
communication with their customers or easier access to their
corporate information databases;

- installing a new LAN with high speed wireless capability;

- moving a department to a new building (with the focus here on the
communications portion of the move)

- setting up a “hotelling” office concept that has no assigned cubicles
for workers, who will now simply pick up a cart when they arrive,
and plug in the cart in any free cubicle, with the network able to
locate them as if they were in a permanent location;

- developing a disaster recovery plan and selecting vendors to provide
the required services;

- implementing a new communications system, thereby moving from
an environment which provides customer services on site to one in
which a set of services is provided electronically via kiosks,
handsets and computers;

- implementing an e-commerce system to allow the company to sell
existing and future products over the web, including the capability to
advertise, accept order and payment, keep confidential information
secure, provision the products and provide follow-up support for
orders as required.

Thus, the product that any given project must produce, even for the end
users, can be one of a very large number of types, sizes and complexities. If
we are going to talk about Project Management for Telecommunications
Managers, we need to cover the tools, techniques, processes and knowledge
that can be applied successfully in any of these varied areas. These four
areas are what this book will cover.

Moving one step up the chain we come to the Telecom Service Providers.
Perhaps telecom is a misnomer today. This industry includes the traditional
telecommunications, which has typically been voice service, with the
addition many years ago of data service as well. The data service was
initially provided as a separate service from voice, mainly because the
technologies that supported and carried one service type were not the most
efficient and effective technologies for another service type. This also
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happened because the companies that provided one of these services did not
always provide both — either for business reasons or for regulatory reasons.
Some projects involve voice services and networks, while others involve
data, and still others involve a combination of the two. In addition to voice
and data, there are many other services, such as video, or forms of
multimedia services. But we cannot even stop here. Many telecom service
providers do not provide the carriage of voice, or data etc at all. Many
provide other specialized functions that enable the service providers and/or
the end users to define their own business. These functions can be related to
the network (e.g. network management), related to the user’s business, (e.g.
call centers), can involve providing a specific function of the overall service,
(e.g. billing), or can include management of customer interactions in an
electronic commerce type of service such as E-Bay.

The telecom services involved can consist of typical voice services, or
Internet services, or software products that are added to the user’s or
provider’s network to improve performance or provide functionality. Or they
can consist of equipment integrated into the network to provide service or
enhance service, such as a LAN that allows the small business to integrate
all data services, or the messaging system that allows business users to pick
up voice messages on email.

Again, there are many types of projects, with differing requirements on
the project managers and their teams. Yet despite the specific product related
needs, there are also many project management related requirements in
common for all of these projects.

So, what type of projects might the service provider undertake?

- Developing a new service

- Developing new features for an existing service

- Analyzing the introduction of another company’s competing new high-
speed access service, enabling the service provider to determine the best
competitive response.

- Work with a major national customer to implement his network in a way
that gives him significant savings, while at the same time improving his
service by moving him onto a new broadband network with better
management capabilities.

- Design, implement and manage a network within a conference complex
for a group of UN leaders who will be attending a meeting in your city.
The communications includes incoming and outgoing voice and data
calls to and from the complex, internal communications amongst the
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politicians and their support staff while in the complex, plus a secure
LAN within the meeting room itself which allows each politician to
communicate and share files with his or her own ‘Sherpa, or
knowledgeable assistant’ during the meeting.

- Managing a serious cable cut in a remote area, in which the cable was
carrying over 40 percent of the national backbone traffic, and the
redundant backup facility is currently being upgraded, and therefore
cannot reliably carry its full traffic capacity

- Implement a new IPV6 capability in a separate network for customers
willing to move to the leading edge protocol

- Equip the current network with a new billing system which is more
flexible that the current one, allowing new rating models to be adopted
when desired

- Move all customer service for medium business clients to one common
national call center

- Introduce a new culture to the employees that is more conducive to
determining customer requirements clearly before initiating design of a
new service, and provides them with the tools to be able to do this.

Somewhere in this continuum we would also find companies who do the
research into potential new technologies and products, and who also provide
assistance in the technical and management aspects of integrating these
upcoming products into the current networks and environments. We can
include these under the equipment vendor heading, although not all such
companies fall into place in the overall model.

Obviously, if we continue to move back to the equipment vendor, we
again see differences. There will, of course, be different products for
different vendors. Some vendors sell products in a single area, such as
billing software, while many sell products in multiple areas of telecom,
maybe having business lines with wireless, broadband and optical products.
Some vendors are local or regional, while many offer products nationally or
internationally. Projects can be related to purchasing, to planning corporate
marketing or strategic direction strategies, to building and maintaining
customer relations etc. Obviously these are also quite varied, and yet there
are projects in all of these areas. In fact, service providers will also have
projects in some of these areas, and there will be some similarity in the
nature of the projects, even though the end products are not at all alike.

Many equipment vendors also assemble, and even design and build
products, most of which are extremely complex technically. They need to
work through the product design cycle from beginning to end, including user
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needs and market assessment, requirements definition, product design and
definition, product development, product testing, market plan development,
marketing information preparation and dissemination, customer relations
building, the sales process, and follow-up support. Any given project might
span some or many of these areas. It will be important that the exact scope
be clear.

Projects for the equipment vendors might include:

- Introduction of a new feature set for an existing CATV cable modem
product line, enabling voice services on the IP data connection

- Preparing a proposal for a major client who has issued an RFP for a
solution to his problems serving clients in a town which is remote
from the main other serving areas, but which has significant traffic
to other major cities in the country

- Working with a hotel chain to convince them to implement a high
speed internet service offering for their guests in all hotels across the
country initially, and then later the world. This service not only uses
your LAN technology, but you could provide the ongoing technical
support for the guests

For the component manufacturer, many of these same issues exist. These
companies will have projects of the nature described for the vendor who also
does development. In both cases there will be a variety of projects
specifically related to the development and manufacturing processes, where
many interwoven factors need to be assessed and managed as part of the
production process. Projects can be related to the production itself. There
will also be many projects in place to produce process improvements, or
corporate efficiencies. These latter projects can, of course, also be present in
any of the companies mentioned above as well.

A couple of examples of component manufacturer projects:

- introducing a new automatic reflow solder line, enabling the use of
different materials for flux cleaning. This enables the company to
both reduce costs and increase the range of products the line can
handle

- introducing radical new designs for planar antenna arrays. A project
of this kind may result in a final antenna product that is smaller,
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lighter, and with increased performance. This can open whole new
markets for the manufacturer.

While the primary resource industry is beginning to get rather far afield
from the telecommunications focus of this book, and the products
themselves tend to be regarded as commodities, things are not so simple as
they seem. Drawing fibre or rolling steel plate are perfect examples of
process-oriented, rather than project oriented activities, but production lines
have to be designed and built, mines have to be explored and dug: these are
classic examples of large scale projects driven by extremely detailed project
management.

A project is simply defined as an activity that has a distinct beginning
and end, has a defined desired outcome, and involves a sequence of activities
that is different from those in other projects. The telecommunications
industry has always been a dynamic environment, in recent years, “dynamic”
has become a great understatement. In an industry which no longer has a
“business as usual”, innovative project management is crucial.

This book is focused on Project Management. We will not discuss the
processes behind many of the functions within the products that the projects
are delivering. For example, we will not discuss the techniques for
successful marketing, or specific manufacturing techniques, or how to design
customer networks. Those are all processes or functions related to the
product, rather than the project. So they are not relevant in a discussion of
project management, even though they are very relevant in completing those
projects encompassing them. In other words, the focus is on the project, not
on the product or service that the project is producing.

The accepted base of Project Management processes and process areas is
defined by an organization called the Project Management Institute. PMI is
an internationally recognized body in Project Management. Along with
providing information on project management through publications,
conferences and local meetings, PMI certifies project managers as Project
Management Professionals (PMP). The PMP requirements include
education, considerable experience working on projects, and extensive
knowledge in the Project Management field, tested via a rigorous exam.
This organization defines 39 project management process categorized into 9
different knowledge areas. All of these processes, in all of the knowledge
areas, can be applied to projects in all of the companies described above. We
will work through some examples, and suggest some case studies as part of
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the material in this book. Beyond that, it will be up to the reader to take the
concepts, tools and techniques, and apply them in his or her own focus area.

This book describes most of the processes in the nine knowledge areas,
showing the benefit of using each of these. The recommendations are
illustrated by examples from different aspects in the telecommunications
environment. In particular, the operating company environment will often be
used to illustrate which departments are most concerned with different
aspects of project management. Manufacturing and equipment vendor

projects will also receive attention.

The process areas to be covered are:

- Integration

- Project Scope Management

- Time Management

- Cost Management

- Procurement

- Risk Management

- Communications Management

- Human Resources Management, and
- Quality Management.

Although most project managers are selected from the engineering ranks,
project teams are composed of people from many different departments. The
Project Manager relies on the skills and knowledge of all of the team
members, so project aspects will be considered from various perspectives.
Any mathematical concepts presented will assume an understanding of
mathematics equivalent to, in fact much less than, that attained by engineers.
Many concepts will be presented in a manner that will allow them to be
more easily understood and used by engineers.

It is my hope that this book will be useful to engineers working in any
area of telecommunications, and it will be understandable and meaningful to

anyone working in the telecommunications field.
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Chapter 1
PROJECT PLANNING & INTEGRATION

We present here, a detailed discussion of Project Planning, showing all
the desired contents of the project plan, and discussing the value of the
information included in the suggested sections.

Before we start discussing the details of a project plan, or requirements
for projects, it is necessary to understand what we are dealing with. Perhaps
the best definition of a project is given in A Guide to the Project
Management Body of Knowledge, commonly known as the PMBOK®.Guide
-- a publication of the Project Management Institute (PMI).  The
PMBOK® Guide is a book which describes the processes and process areas
involved in Project Management, and defines most project related terms.

1. Definition of a project

The definition of a project which is given in the PMBOK® Guide is “A
Project is a temporary endeavour undertaken to create a unique product or
service.” Let’s think about this definition.

A project is a temporary endeavour. This means that there should be a
start, and a finish to every project. And it should be evident when these two
events occur. Many times in the telecommunications environment I have
seen projects that never seemed to end. Often the reason for this is that
people kept adding features or capabilities to something that was under
development. Generally the project team started out in good faith to build
something that was defined in the initial project scope. Let’s say that it was a
new service to give customers voice/data integration capabilities. Work
progressed well, but before the full set of features and capabilities could be
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developed, new market information appeared, which made it advisable to
include additional capabilities. Management and the project teams evaluated
this market information and agreed that although it would be more costly in
terms of time and/or money to include these additions, the end product
would be more viable and hence more profitable if they were included. In
some cases, the projects suffer only from increased cost and delayed service
releases. In other cases, particularly when the people who will eventually
support the service are also part of the development team, development has
continued for years after the official release. This practice is exactly the sort
of practice that good project management aims to quash. All projects should
have a start date, which at some point in time is clearly defined. When that
date arrives, the project work should begin. And all projects must have a
clearly defined end date. The plans must then be drawn up so that a
conscientious project manager, with the right team, can meet that end date
with a product satisfying the project specifications and requirements. When
the end date arrives, the work needs to have been completed, the product or
service handed over to the customer or the support team, and the project
team reassigned to other work. When this happens we can say that the
project was a temporary endeavour, with a start and end date.

Let’s think about what determines the end date? Who sets it? The project
end date should be set for whenever the client wants the completion. This is
almost always earlier than the optimal date for the team to do the work. But
the constraint is placed by the client. What good is it to deliver network
software after the business opens and people start using the network? It has
to work at cut-over; and cut-over has to occur before the customer’s business
needs the capabilities. In order to meet these constrained due dates, project
managers need to develop careful, detailed plans which specify when each of
the project milestones must be met, and when each of the project activities
needs to be completed. In addition, a project generally has a time line. Now,
occasionally projects don’t really have a solid end date to them. That’s pretty
occasional. Perhaps a library wants to introduce a service that allows users to
download papers from their suppliers, rather than just obtaining them from
the periodicals on the shelves. Perhaps the library cannot afford to pay for
the transition quickly, and they do not see enough direct value from the
service to justify having it available quickly, even though they know that
they will have to provide publications this way as time goes on. So they
might not be as concerned about the timing as they are about keeping their
costs in check. I have met people who have said “almost all our projects are
like that - we just do as much as we can when we get funding, and whenever
we get more money we move things a bit further forward”. But I have not
experienced many real cases of this personally. Most projects have a clearly
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defined end date and it’s usually pretty solid. Sometimes it’s extremely solid
and there’s no way the date can be moved. For example, consider installing
a communications network for the Olympics. No one is going to change the
dates of the Olympics because the communications network will not be
ready. Sometimes there is a bit more flexibility, either with the end date, or
with some of the milestone dates within the project.

In some cases we don’t know ahead of time when the start date will be.
This might be determined when the funding becomes available, or when the
approval is signed, or the enabling equipment arrives. The Project Manager
needs to fully understand the start and end requirements, and any interim
time requirements, in order to successfully manage a project.

The project has an output that is unique. The output can be a service or
a product. That service or product should be something that can be clearly
scoped and differentiated from other products or services. Ongoing work, on
the other hand, does not have a unique output. So, handling a customer
trouble report, or a call in a Call Center, would be classified as ongoing
work, not as a project. However designing a base station to be used in a
wireless service might be considered a project. The product or service that
the project produces must be unique. The fact that it is unique does not mean
that there is nothing else that is similar. In fact, many projects are repetitions
of previous similar products or services. However, each product is still
unique. Thus, installing a LAN for company A can be a project. Installing a
similar LAN for company B is another project. There are obvious
similarities between these two projects, so it is likely that much of the
planning can be reused. But it is also clear that the products are different.
The LANS are installed in different locations, probably at different times, for
different users, using different equipment. Probably the project teams will be
composed of different people. So while similar, we can see that these are
different projects. One advantage of repetitive projects is that portions of the
project planning and management can be reused. This is a welcome
timesaver, as long as the team does a proper assessment of the similarities
and differences between the two projects, and accounts properly for all the
differences.

Here’s an example of repetitive projects which might be undertaken by
people in the telecommunications field, although the end result is not a
telecom service or product per se. IEEE Communications Society runs
approximately fifty conferences per year. Amongst these are two flagship
conferences each year, which are fairly similar to each other. In the second
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quarter of the year ICC (International Communication Conference) occurs,
and in the fourth quarter Globecom happens. Each of ICC and Globecom
generally hold 48 technical sessions, 8 business application sessions, a
conference banquet, and an awards luncheon. Attendees must either pre-
register, or register at the conference, and certain data is stored about each
registrant. Upon arrival attendees are given a bag, which contains material
such as the conference proceedings, a conference program, tickets that the
attendee purchased to conference events, etc. So, in one sense, one ICC is
the same as another ICC, one Globecom is the same as another Globecom,
and some people might even argue that as a project, an ICC is the same as a
Globecom. There are definite, clear similarities. Someone who has organized
one of these conferences has a wealth of information that can be directly
applied to the organization of another. But organizing Globecom 2003 is a
project and organizing ICC 2004 is a project because Globecom 2003 and
ICC 2004 very different from each other even though the structure of the
conference, and even the projects are very similar, and we can learn and
carry over ideas, techniques and plans from one to the other. They differ
because the team of people working on the two conferences is different,
they’re in held in different locations, the technical papers submitted are
different, the themes of the sessions and the overall conference are different,
among many other things, even though the structure of the two conferences
is largely the same. Both are temporary in the sense that there is a unique
timeline that starts and ends in a certain point in time, one ending in late
2003, the other in mid 2004.

One similarity in both of these cases, which is also the case for all
projects, is that the planning and the work are performed by people. In
fact, this is probably the biggest problem we encounter in all of our projects.
If the people were all automatons that responded to the instructions of the
PM, many project managers think that things would run much more
smoothly.

Another characteristic of projects is that they are constrained by some
limited resources and therefore we have to plan and manage very carefully
to meet the project objectives. No matter whether the project is the
development of a new service and product, a website development, or fixing
some processes that don’t work well, these characteristics apply.
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2.Reasons for establishing projects
Projects are generally established for one of two reasons.

In one case, there is an opportunity for the company. It could be an
opportunity to get into a new market, to offer a better service to customers,
to introduce a new capability, etc. This could be an enhancement, or
something brand-new. But an opportunity exists to do something better or to
do something different. We can establish a project to take advantage of this
opportunity.

Or, a project might be established to solve a problem. Possibly some
equipment is not meeting service requirements, or some process iS not as
efficient as desired, or does not produce the customer satisfaction it should.
Maybe someone just cut a major backbone fibre, which now has to be
repaired. Or the data collected by the billing system is not consistent with the
billing in the network-provisioning database. Or the process used to assess
the results of trouble reports is not providing information quickly enough to
allow proactive solutions. Something is wrong and a project is established to
find and implement a solution to the problem.

The Three Dimensions of any project

Time. We talked about start dates, end dates and timelines. These are
obviously requirements of projects. Meeting these presents one of the
biggest challenges for project managers.

Cost. Most projects are allocated some level of budget, from the
beginning, and the Project Manager takes on the project knowing that he or
she cannot exceed that budget. Companies don’t usually mind if you come in
under the budget, but you generally can’t go over the budget. So we’ve got
to be very careful that we structure the plan and the implementation in such a
way that we can produce the required results within that budget. Part of
Project Management is the determination of the funding required to
complete the project properly. At some point, the PM needs to decide
whether or not the project can be completed within the budget. If this cannot
be done, the earlier the company assesses this, the better.

Then the PM must take appropriate action based on the assessment.
Sometimes the project was underestimated for cost and/or time, sometimes
unexpected difficulties cause the project to trend over or under budget or
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schedule. The project manager will discover this if he records the actual cost
and schedule performance, recalculates the cost and schedule to completion,
and reports any problems. . When there is bad news, the PM must take
action. He might even have to go to the lengths of re-justifying the project
with a new forecast, letting people know about the overruns, re-planning a
smaller scope, or cancelling the project.

Scope. The project has to produce the product or service that it was set
up to produce. And these must include all the required capabilities and
features, meeting the level of quality that was defined for each. This is called
the project scope. We need to complete the full scope of the project.

Meeting scope, time and budget then are the three main requirements of
almost every project. The goal of this book is to give the reader the tools and
techniques to allow these requirements to be met as consistently and
painlessly as possible. We’ll cover most of the PMI recommendations and
relate these to the type of projects with which telecom managers are
involved.

How are the main requirements of any project linked to each other?

Obviously time, cost and scope are completely interlinked. If we start
running behind the schedule, there are many ways to get back on track, but
most of them involve spending more money than planned, or cutting back on
the project scope. We can add resources or ask people to work overtime, but
either of these would cost money. We could outsource some of the work,
again at a cost. If we start to go over budget, we could drop some of the
deliverables, which impacts the scope. If we increase the scope to meet some
new customer requests, this will probably increase both the time and the
budget. Therefore it is always advisable for the project manager to insist that
not all of these three factors be set in the initial project stages.

Of course, it is often not easy to allow flexibility in any of these
objectives, so convincing management to allow one or more of these to be
set later will often require some excellent negotiation skills. But the truth is
that until much ofthe initial planning has been completed it is not possible to
determine whether these objectives can be met. Companies, which are
mature in project management, understand this and will give the PM as
much flexibility as possible in the early stages. Usually at least one of the
project dimensions will be non-negotiable. In a customer network
installation, the due date might be controlled by their move date. Of course
the customer will also have a budget figure in mind, and some real limitation
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on the amount that can be spent. But, ifa crunch does hit, often more money
can be found if it is really necessary in order to meet the date. In a research
project, the budget might be limited by the level of corporate profit, or the
size of a grant, and perhaps also government restrictions. In this case,
perhaps the scope can be reduced to fit within the allowable budget.

There is another dimension that people sometimes build into this
equation. That is quality. Quality and scope are usually considered to be
linked. Why? Suppose that a project team, after much honest effort, cannot
reduce the time and the cost of a project to fit the allowable limits. The only
way they can save must then be related to the scope. If the company’s
management or the customer will not reduce the scope requirements, and the
team truly wants to meet the objectives, the only recourse is to reduce the
quality of some of the deliverables. Quality is very closely linked to the
scope. In order to fully meet the scope, quality requirements have to be met.
At some quality level an evaluator would declare that the deliverable is
unsatisfactory, so in fact the scope has not been fully delivered. However,
the techniques for managing quality differ from those for managing scope.
These will be discussed in Chapter 5.

From the PMBOK® Guide, we can see the processes involved in project
planning and integrations, as shown in Figure 1.

Project Plan Execution

Integration Proml
Execuhng
l.mtldmg
lemng - Cenlrollmg
l'l“l'*:t Plan Development Integrated Change Control

Figure 1
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As we progress through this book, we will look at each of the process areas
that the PMBOK® Guide describes, and notice how they relate to the
application area of telecommunications.

Project Management Body of Knowledge

scope

time

quality

| + human resources application
general managemen o area practices
practices b, communications

procurement

integration

Figure 2

What defines success?

Project managers are generally very ambitious and driven individuals,
who live for success. No one takes on a project hoping for failure.
Complacency regarding the project success is also not normal. So, to
succeed, we need to be aware of the factors that will cause people to rate a
project as successful. What is it that makes a project successful?

v Complete on time.

v Complete within budget.

v" Meet the defined project scope goals.
Will that do it?

We will need to have criteria to define what we mean by each of these,
and to use to determine whether the criteria are met? So, for example we’re
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going to develop a product and we want it to meet certain performance
specs. Maybe we are producing LAN cards, and we need to design and build
them such that they meet the specifications defined in such standards as
802.x. We might check this measure by designing a prototype, and running a
beta test of our design. Tests should be designed to stress every
specification, and required levels of performance defined for meeting spec.
This could be one measure of the product, a measure of the project scope.

But in addition to time, cost and scope, there will be other factors that
will define project success.

Let’s start with resources. Having the right resources, and the right
number of resources, is a significant factor in making a project successful.
Resources might be money, which we have already mentioned. But they
could also be specific skills, or the right number of people. In projects,
generally the skill requirements are quite different from those of day-to-day
ongoing work? Projects usually require a set of skills that spans a number of
disciplines, so the PM might employ a group of people from multiple
discipline areas. This is generally not the case in day-to-day work. The
people selected for the team may not all report to the same boss, and they
might even come from groups spanning many different departments. Later in
the book we’ll discuss organizational structures and how projects fit in to
them. The skills and techniques required to manage a project are different
when projects are implemented in different organizational structures. In
some structures some things are easier to do than they are in other structures.

One of these could be an efficient working environment. If people are
wasting time early in the project and later having to work overtime to catch
up, the project will probably not be successful — even if we meet the three
objectives of time, cost and scope. In such an environment, people are going
to be frustrated. If the situation is bad enough, this could cause major
disturbance amongst the team members, or management. In itself this is not
good. But there could also be side effects, which compromise the scope or
quality as well.

Another could be having the work occur according to plan. The PM
should always aim to minimize chaos. People don’t like to have to work in
an environment where things never seem to go right, or for someone who is
constantly changing the way they’re doing things, or the overall
requirements. Working on such a project can be extremely frustrating for all
involved. So it is critical that the team prepare a plan that is as close as
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possible to reality, with the capability of reacting effectively to any required
changes, without overly impacting the team. This will require first of all a
solid plan, but also an understanding of what might go wrong, with backup
plans for those things that would really need to be carefully managed.

Responsibility and accountability can be factors that determine success.
It is important to clearly define the responsibility and accountability for all
activities. We have probably all been involved in something that was
derailed because some basic but critical component was missed. Nobody did
something that needed to be done. In fact, maybe the team didn’t even know
who was supposed to do it, so nobody did it. Often these are things that
could easily have been done, had they been assigned to someone. But
somehow no one noticed that they had not been assigned.

Having clear project objectives is critical to success. People on the team,
or the project stakeholders might have different interests, and hence different
objectives for the project. Unless someone clearly defines, and gets buy-in
for a single set of clearly defined objectives, how can these be met?

Let me use a conference example again to illustrate a problem. This
example, while not per se a true one, is based on real factors that did occur in
projects. They were found in a project audit. This conference was a
relatively new conference in that it had been held only a few times before.
The local organizing committee was made up of people who worked on
research and development of products using a specific technology. They
needed someone to approach industry to get sponsorship dollars, so they
asked a young engineer two years out of school, offering him the
opportunity to talk to some of the top people in local industry. The engineer
agreed, and committed to obtain a certain dollar level for the conference. In
actual fact, he obtained four times this amount, which looked as though he
had been very successful. Therefore we were very surprised in the audit to
find a number of accusations levelled at a young man, claiming that he had
been unethical in his dealings.

The audit was instituted six months prior to the conference because there
had been a number of complaints about the conference and the team. The
small audit team worked for the six months before the conference, and
almost a year afterwards. They found that there were fingers pointing all
over the place on this project. In fact, they heard many horrendous
accusations back and forth from one part of the team to another.
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One team member had written a letter to that young engineer’s vice
president — he worked at a big international company with over fifty
thousand employees. The letter accused the young engineer of
inappropriately using corporate letterhead. Is that the way a star employee
would want his vice president to learn that he exists? In fact, what he had
done was to use their corporate letterhead to write a letter asking companies
to sponsor this conference. But before doing this he has asked his boss for
permission, since the conference did not yet have any letterhead. The boss
had agreed that corporate letterhead could be used, as long as the wording
indicated that the company was a conference sponsor — not the conference
owner. The boss had also checked the wording with his manager, to ensure
that there was a consensus on the use. So the young man was actually
covered. But of course when that letter came to the Vice President, he didn’t
know these details, so his first impression of the young star was probably
negative.

Someone else was accusing a conference team member of publishing a
book containing papers from the conference, but not attributing the
ownership of the book or the papers to the conference. Now when an author
submits a technical paper into a conference, the right to that paper belongs to
the author. The right to publish it in the conference proceedings belongs to
the conference. Nobody else can use that paper. But the person was being
accused of doing just this. The team looked for this book for quite some
time. If he did publish such a book, it was certainly well hidden. It is not
clear, how he would have planned to sell this book because the audit team
could not find it anywhere.

In fact for every accusation that they investigated, they could not find
anything anywhere that anybody had actually done that was in any way
legally wrong. And yet, what an environment that was for the people to
work in, especially when they were giving their time as volunteers to
organize a conference.

As you can see there were problems. As it turned out, that the conference
leader was maybe not a good leader. He hadn’t pulled the team together and
he hadn’t stated the objectives very well. Their stated objectives were to run
a good conference and put on a good show to get credit for the local team.
Some people thought that meant making lots of money. Some people
thought that meant making a good technical quality conference. But these
two views were often not mutually supportive When it came to questions
such as “do we give free wine at the banquet?” there the team seemed to
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spilt into two factions, depending on the overall objectives to which they
subscribed. No matter what question was asked, there were two views on
the best answer. The problem was conflicting objectives. We finally realized
that the group didn’t understand their objectives at all. And that poisoned
the whole environment. That conference never came back to that city. That
group of people never again worked together as a group for another
conference. It’s really too bad because they were all top-notch people. I
don’t even think that the conference chair ever chaired another conference.

So here we have an example of a project that met all of its objectives, at
the high level. It made money. Everything was done on time, and what the
attendees saw was an excellent technical conference that ran very smoothly.
On some scales, it was a very successful project. As far as I was concerned,
it was a failure as a conference. The team was fragmented. The working
environment was not pleasant.

Pleasant environment? If the project team was not successful but the
product was, could it be considered a successful project? Probably not, going
by this example.

This list covers quite a span of the things that define project success. The
project manager must ensure that the success measures are clearly defined
for the project. He must also be comfortable with these as legitimate things
by which to measure the team performance. In addition, many of the
stakeholders will also have their own objectives, and these should be made
known. Measures can be defined, and included in the project documentation
for each of these.

Causes of failure

However, many projects are not successful. In order to understand how to
best manage projects, we need to understand not only what makes a project
successful but also what causes projects to fail.

Failure to define scope. Often people accept projects without taking
the time to fully understand the complete scope requirements. In some cases,
say on a software development project, or a research project, it might not
even be possible to fully define the scope in the initial project stages. But
until this has been done, how can anyone determine whether or not the
required scope can be delivered, particularly within the budget and time
restrictions?
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Scope creep On every project, people encounter some suggestions for
additions or changes to the project. If these occur before the planning is
finished, they can be built into the design. However, these suggestions and
requests continue to arrive throughout the project. In some cases, the request
is for something that is necessary in order to properly complete the project.
Sometimes the request is for an addition or change which will enhance or
improve the product, and which can be completed in a very short timeframe
for very little cost. Once the budget and schedule are set even small
additions cannot be properly accommodated. Perhaps one or two of these
can be included, but generally the number of these requests is so large that
there would be an impact on the results if they were all implemented. Even
those additions, which are necessary, need to be properly accommodated.

Unreasonable or unrealistic expectations Many projects are undertaken
before the team has any opportunity to analyze the possibilities. In some
cases the project is the result of a competitive bid, and the bid is prepared by
well meaning people who have objectives for furthering the corporate
business, but not necessarily a solid understanding of the implications of
some of the promises. Perhaps market or customer requirements are create
creating stretch objectives for the company, but and in order to be successful
in business the company needs to aim to meet them. Think about projects
you have seen in which the expectations were unrealistic. Who had those
expectations? The customer. Many times we think our customer has
unrealistic expectations. The customer doesn’t usually think so, however. So
there is a need for some honest discussion to determine how the provider
help can assist the customer to meet his requirements. Senior management of
the company undertaking the project may also have unrealistic expectations,
based on needs of the company, which are often different from those of the
project team. Who else might have those unrealistic expectations? Upper
management. In fact, for some projects both of these different sets of
unrealistic expectations exist. When such expectations exist, the PM and the
team need to include time and work in the project to deal with them.

Insufficient funding. When this happens project managers expend a lot
of effort addressing the funding issues when they would prefer to be working
directly on the project. But frequently projects are under-funded — either
from the beginning, or because things happen: SARS, earthquakes, national
economy, etc. We all have hundreds of examples of things that have caused
our projects to be under-funded. In the real world we’re working in, we often
cannot predict many of the things that can impact our projects. How many
people predicted that-WorldCom would be accused of unethical behaviour,
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and that subsequently MCI would be forbidden from taking on government
projects?  Some things we can predict: probably ninety eight percent of
these things that go wrong could be anticipated ahead of time. For those at
least, we could be prepared.

Failure to accept full accountability. This can be a major problem. The
project is destined for trouble all the way if not everyone understands what
their responsibilities are, and what they are accountable for. In addition to
understanding, the PM needs to ensure that he or she has their commitment
to these as well.

Insufficient resources. Resources could be people, space, money,
equipment, skills, etc. The team may lack some expertise or knowledge. If
so, the quality is liable to suffer, and working with less than optimal people
generally increases the time durations as well.

Not learning from past failures. Learning from past mistakes can save
huge amounts of time and money — if people just take the trouble to do so. In
a mature organization, there is a recognition that failure will occur from time
to time. If people are expected to take risks, then sometimes they will fail.
And risk taking is inherent to some degree is every project. So having a
failure, while not pleasant or desirable, is not completely unexpected, or
negative. If nothing else, failures provide learning opportunities. But we
must ensure that people learn from them. Why don’t we learn from past
failures? Many times teams are so pressed to complete the ‘real work’ of the
project that they neglect to take the time to document the failure. Or, if the
management does not recognize the value of making the failure public,
perhaps it is kept quiet, ensuring that people cannot learn from it unless they
were directly involved. Or, even when this information is documented, there
is no process in place to ensure that new project teams can and will find the
information. For Project Management to work, companies need to put
processes in place to allow and encourage learning from past failures and
mistakes. Since the cost is being incurred, some value might as well be
forthcoming.

Time pressures pushing people too hard. People often start doing their
work too fast, not leaving enough time to do things properly. Of course, this
will impact the quality, and probably also increase the overall time
requirements, as additional work will be required to correct the inevitable
mistakes, or forgotten activities.
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Lack of proper planning. PMI identifies 39 different processes that
should be in place for good Project Management. Most of these are related to
planning. So there are many different aspects of the project that require
planning. It’s not necessary to cover all of these for every project. But it’s
very clear that if there is not enough planning, focused planning, a project
cannot be run as efficiently as it should be.

Not identifying decision makers. This is a mistake that can easily
happen. Most project teams do identify their key players. But, what do we
mean by key players? We need to include not only the team, and the
extended team, but also the stakeholders, including anyone who needs to be
informed, consulted, etc. These are all stakeholders in the project, and some,
such as those whose approval is required, can have a major impact on the
project. If we identify who those people are ahead of time, then we can
establish the plans and the schedules to ensure that we have those approvals

when they are needed.

To Kkill projects, don’t communicate. If we want to keep the project
vibrant, we need to decide what communications need to happen, and when,
and then ensure that they do happen. Creating and distributing the
appropriate documentation is mission critical. If people don’t have time to
be bothered communicating because, they are “too busy” getting the ‘real’
work done, problems are inevitable. But we’ve can all identify with the
person who says “It’s already eleven o’clock tonight, and I have to be back
in the morning at six. I’'m just not going to write this up”. But it’s also clear
that if the documentation is not done reasonably close to the actual work
time, something will be lost if and when it is ever produced.

Lack of professional environment or lack of professionalism on the
team. If nothing else, this can make the working environment unpleasant
for many people. And in the worst case, people will be distracted from the
tasks at hand while they use precious time and energy dealing with issues
that should not exist. Who sets the standards and the tone for the project
environment? Project managers have the responsibility to ensure that there is
an objective, professional atmosphere. As soon as the project manager hears
talk that is not professional, he needs to take action to create a better
atmosphere. When he becomes aware of such behaviour as finger pointing,
either within the group or towards others outside the group, he needs to
immediately set a more professional tone. It’s up tot the project manager to
turn around the behaviour, and this includes not doing these things
themselves, which a lot of project managers do! Even ifthe PM sympathizes
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with the motives for this behaviour, he has to encourage more professional
ways of dealing with the problems. This is not always easy, especially if the
culture in the company is not totally professional.

Losing resources. Even if the lost resources are replaced, there is
usually an initial slowdown, followed by a learning curve to get everything
back on track again. If we know that this might happen we need to build
enough time into the schedule to allow for the retraining.

Project Management

Many people learn project management on the job. Often people are
offered project management responsibilities because they have demonstrated
some excellent skills. Many telecom projects are highly technical.
Sometimes management will decide to ask the strongest technical resource
to manage a project, feeling that this person has the best capacity to
understand all the inputs and to make solid decisions. In other cases people
who have demonstrated strong management skills are asked to take on
projects, because management wants to take advantage of the skills.
Telecom companies have many projects underway at any given time, so
project management skills are always in demand. If you learned this on the
job and you never had formal training, you have probably learned quite a bit
about project management. The problem is that you don’t know whether
what you have learned is the right methodology. Probably some of what you
have learned is valid, but other areas require some tweaking or changes.

When I ask people whether Project Management is more of an art or a
science, the answer is generally “More art”. As more businesses use the
project management techniques described in this book and more academics
start to study the value of the techniques it is becoming more of a science.
There is now an accepted list of 37 processes. That’s fairly new. People
managed projects for thousands of years without this list. The PMBOK®
Guide didn’t exist and people managed many extremely complex projects
quite well. They used art, but they used more than art; they had good skills
and they developed some of the processes for themselves; they just didn’t
have the same system for categorizing all those processes. The information
available about project management today allows us to use a system of
categorization, and to build appropriate processes for each category. In the
past many project teams used to feel like they were fighting fires, because as
the inevitable problems happened; they were constantly having to divert
effort from the mainstream activities to fight the fires. On top of this,
because the proper planning had not been done, the risk assessment was
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often not completed. This meant that fighting one fire often caused
additional problems that required another diversion to remedy these. Proper
project management includes careful risk assessment with the development
of the associated contingency plans.

PMI does have a formal definition of project management. Project
Management is the application of knowledge, skills, tools and techniques to
project activities to meet project requirements.

Once project managers learn the best techniques, they can use these to
plan and manage their projects more consistently. An added benefit of
knowing and using the processes is the background they provide for
convincing clients that you’re using the right project management tools.

Project Charter

The Project Charter is a high-level description of the project, which is
used to recruit the Project Manager, and subsequently to communicate the
project information to those who need to know it. The Charter is discussed
in detail in Chapter 2.

Project and Product

Before discussing more details, we need to make the distinction between
the project and the product. The project is in place to deliver a product. The
‘product’” might actually be a service or a process, but we can call it a
product for purposes of this discussion. The product will have a description.
This product description will be one of the project information documents. It
may or may not exist at the very beginning of the project. The Project also
needs to have a description. The project consists of all the work that needs to
be done to produce the product. The Charter is the first project document. It
describes the product, but at a very high level. It gives objectives, and some
scope information - what's included and what's not included. Some of these
are related to the product, but some can also be related to the project, or the
work to be done. The team will do all the project work in order to produce
the product deliverables. So some deliverables must also be included which
are specifically project deliverables.

Stakeholders

Stakeholders include anyone who has a stake in the project. This will
include all the people or groups who will work on the project, those who will
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benefit from the existence of the project or the product, and also those who
stand to lose something because the project and/or the product exists.
Another way of looking at it would be to say that stakeholders include
anyone with an interest in the project.

Since these people do have something to gain, or to lose, from the
success and direction of the project, it is possible, and even likely, that they
will take some actions to try to influence the project or the outcome. Because
of this, the stakeholders pose a potential risk (either negatively or positively)
to the project. Thus, any wise project manager would be smart to be aware of
who the stakeholders are, and what their interests are as regards the project.
In fact, the project team would be wise to build the project plan, including
the product plans, in such a way that they meet the stated and anticipated
needs of at least the primary stakeholders. In this way they can minimize the
risk to the project. One of the earliest activities that should be undertaken is
to compile a list of all of the project stakeholders and determine their interest
in the project. The list should be documented in the project plans, with an
assessment of the how critical it is to meet the needs of each individual
included. Plans should then be designed which incorporate solutions which
meet these needs.

What type of people might be stakeholders? Stakeholders will vary from
project to project. Certainly the PM and the team members are all project
stakeholders. As is management, and any customers who are directly
involved.  There will usually be suppliers who have a direct interest,
including those providing technical components and products, as well as
those providing general items such as Friday lunches, or project t-shirts for
the team. Of course, some of these stakeholders have a very strong interest
in the project, while others will not be as close to the primary action. And, in
some cases, stakeholders who are not central to the project objectives might
actually have stronger interest in the project than anticipated, simply because
the impact of project on their interests might be very significant. Therefore
the team should consider all stakeholders, even those that appear to be minor
players, evaluating their interest and potential behaviour. In addition, some
stakeholders are not easily identified. It is important that the team try to
pinpoint even these illusive stakeholders, as they could pose many risks.

Here is one example of a stakeholder that one PM ran into who caused
the PM to spend considerable time managing expectations, and who almost
killed what was, in the end, a very successful project. The PM was a
manager in an operating company who was struggling with some tough
decisions regarding the direction to take with some of the services under
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development. She had four different technical areas under development
which required tough decisions, and the internal team members had many
conflicting views on which direction would be best. In one case there was a
new billing system that would be introduced in conjunction with a new
service. There were problems with introducing a new system. Not the least
of these was that a separate billing system would cause customers using the
new service to receive separate bills for the new service. A separate bill
would be required because the billing data could not initially be combined
with that in the existing databases. However, the new system was very
flexible, and it would allow for presentation of the data in many formats
which had been requested from customers, and would even allow for
customization of the data and formats across customers. This was seen as
such a strong advantage that it would outweigh the problems. However, the
telco mode of operation had never been strong enough in identifying
customer needs. In this case, no one could decide how to best implement the
customization. The only way to get really good input on this would be to go
directly to many of the customers, and ask for their preferences. However,
since the customers would not be aware of the system capabilities, it was
decided that it would be best to show the customers the possibilities, and get
their reactions. A second team was working on new technical capabilities,
which would add modular software to telco switches, programmable
databases with real-time customer location and service information to the
network, and a number of other enhancements that could be used to build
some dynamite new customer services. In this case the number, type and
design of the potential services was so extensive that it was difficult to even
list the possibilities, let alone describe them. Again, it was felt that
customers should provide the input to help decide which services to build,
and how to design them. But again, the complexities necessitated the
customers being exposed to the possibilities.

At the time, the telco had a very strong policy that no services were
unveiled to customers until the full development had been completed. This
policy precluded the strategy that the technical teams wanted to use to get
the customer inputs. So the PM decided that it would be worth pushing to
get an exception to this policy, given the circumstances. She made a
proposal to her own management proposing that she organize a Super
Seminar, to show these four complex technologies to the executives of a few
hundred of the largest customers, asking them to provide feedback on
designs that would work well for them. The seminar was to be held one day
after a large trade show which the executives were likely to attend, so the
chances of attracting them to the extra day were good. And to obtain even



22 Project Planning & Integration

further feedback, she proposed that they obtain a small booth space off the
beaten track at the trade show where they could set up demos of some of the
technologies in order to get feedback from the show attendees — straying
even further outside the standard policy. The proposal was well received by
her management, and went all the way to the company president, where it
was approved.

The manager then drew up the project plan, shared it with all the
stakeholders who were involved with the service development, started to
design the seminar, and book the booth space. She worked with the sales
departments to invite hundreds of executives from the largest customers,
announcing both the booth and the seminar. Plans and development were
proceeding extremely well until one Friday evening she received a phone
call. The voice on the other end asked if she had booked a booth (yes), was
running a seminar (yes) and had invited customers (yes). He then informed
her that she was to cancel all the plans immediately, because she could not
proceed with either of these activities. Needless to say, That discussion
lasted for over an hour, and continued with many interactions over the next
few weeks. Even the presidential approval appeared not to matter to the
caller. This was not someone who had been identified as a stakeholder in this
project, and in fact, not someone who was even interested in how the
services and technologies would be designed. But it was someone who had
the right to state that this team could not proceed, and enough clout that
there was a good possibility everything would be cancelled.

The caller was the Director of Public Relations. The responsibility for
deciding what trade shows would be attended, what would be shown there,
and how the material would be designed belonged to PR. This PM, in
focusing on her own department and her own needs, had neglected to
include people who should have been included in the communications and
decision making for the project. As it turned out, this mistake was probably a
fortunate one, because the PR department was firmly convinced that
showing technology that was still under design would confuse the
customers, that having a small booth not in the major show location was bad
for the company’s image, that expecting people to sit in a booth for 15
minutes to give feedback would never work, and that the number of leads
that could be generated this way would fall far short of a useful number. The
PM meanwhile was totally convinced that this was the only way to allow the
customers to understand the possibilities, that a small booth would meet the
objectives of taking the material to the show, and that the number of leads
required was in fact fairly low, as long as the leads were people who would
work with her. In the end, it was only the pre-existing presidential approval
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that enabled the show and the seminar to go ahead. The PR department
clearly proved that the booth strategy would fall far short of the usual
number of leads — while the PM was very pleased to have 150 leads to work
with. Over 300 customer executives attended the seminar, and they gave a
standing ovation at the end. Development in all four services was enhanced
by the feedback.

But the PM (yes, it was me) will never again forget to coordinate with
Public Relations on an external project. They are key stakeholders.

As the example illustrates, stakeholders have the potential to help or to
destroy a project. Every project team should take the time as early as
possible to identify all stakeholders. The interests of each stakeholder need
to be examined, and the project design needs to be such that the stakeholders
will support and assist the team, rather than working against them. In
addition, all the key stakeholders should be kept informed of all project
developments which affect them, to keep them on the right side of the
project. As in the example above, it might be politically wise to obtain
certain approvals, or proceed to certain points before involving some of the
stakeholders directly. But it is not wise not to fail to identify them as
stakeholders. The PM must identify their interests and concerns and look
for solutions that benefit them as much as possible. If additional stakeholders
are identified during the project, this information should be added to the
plans, so that future teams on similar projects will not forget them.

Consider the project mentioned in the Introduction, under the equipment
vendors, to convince a hotel chain to use LAN technology to provide high
speed internet to their guests, and to also provide the ongoing support for the
service. Who are the stakeholders for this project? Let’s list some of them.

®  We can start with the PM, and the people on the team. They need a
well-defined project, with a scope that can be accomplished within
the required timeframes, and the assigned budget. They need to
know who all of their primary contacts are.

e There will also be the support group that will provide ongoing
support. They will need to ensure that the technology is correctly set
up, and also that the trouble reporting procedures are workable, to
allow them to provide high quality technical support.

® The corporate marketing department will want to ensure that the
technologies the hotels use are ones they want to support for the
future, and that the selected services are provided at the right price.
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e The sales department wants to ensure that nothing jeopardizes the
sale and that no-one interferes with their client relationship.

¢ The purchasers for the hotel chain want to ensure that they obtain
enough equipment, of the right type, and for the best price.

® The hotel management at the individual hotels wants to be involved
in determining what the guests will see in the room, and what the
cost is, as this will impact the rates they charge to the guests, how
the charges will be applied (directly, or through the hotel bill), how
the guests will obtain support, and what the standards are for the
technical support.

e The hotel guests are concerned about the availability of the service,
the operability of the service, and what functionality is provided (eg.
Web browsing, or high-speed email, etc.)

e The manufacturing department will be concerned about the number
of units that will have to be supplied, during specific timeframes,
and the shipping department will be concerned with the number of
units that need to be shipped to different national locations.

e Hotel security might be concerned about having to send hotel staff
into guest rooms in which the physical equipment might have
connection problems. Even housekeeping might be involved if they
might be saddled with answering questions, and ensuring that each
room has the required cables, etc.

e There will probably be other vendors who are bidding for this
opportunity. They will be stakeholders who would really prefer that
we fail on this project. And they will come up with many creative
ways to ensure that this might happen. We might want to ensure that
we have the right sales, marketing and technical support to enable us
to anticipate their moves, and be prepared to out manoeuvre them.

e The shareholders in the vendor company might even get involved, if
there are some large shareholders who support, or do not support,
this project. But this is usually a more remote possibility.

There are many more that could be listed, but this list should give a good
idea of how varied the stakeholder list can be, and their scope of the

interests.

The items discussed so far, including the project charter, the
stakeholders, measures of success, and project requirements are all things
that should be identified and clarified in the project plan. As we work
through the remaining chapters, we will identify many more areas that need
to be included in the overall project plan.



Chapter 2
PROJECT SCOPE

Project scope is the description of what the project will produce. Starting
at the beginning with project initiation, the project team builds the project
information step by step. According to the PMBOK® Guide, the processes
related to Scope Management are:

Scope Process

Initiation \
«—\_ Controlling

Scope Planning Scope Verification
Scope Definition Scope Change Control
The steps are as follows: @

Great Idea

Project Charter

Scope Description

Scope Management Plan
Work Breakdown Structure

SARE SR S
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Once all of these steps have been completed, the team will have a solid
description of the scope. This can then be used to determine the project
budget, project resource requirements, and the timelines. In this chapter, we
will work through steps 1 to 4, with the Work Breakdown Structure
discussion following in Chapter 4.

1. GREAT IDEA

Initially someone has a great idea. The idea is either a wonderful new
opportunity, or a solution for a problem. The company should have a process
for assessing this idea, to determine how far it is worth taking it. This is done
in the initiation phase of the project. Someone, often sales or marketing,
might have identified a customer requirement

in meeting with a long-term client. Or marketing could have identified a
new product that could fill a gap in the corporate portfolio, preventing loss
of some major customers to competitors, and opening the possibility for
attracting new customers. Or perhaps customers have identified that
corporately your company is not responding well to customer requests, so
sales has convinced management to implement a change in corporate culture
to become more customer needs focused. Or perhaps an RFQ has been
received, and sales have responded with a detailed bid, which has just been
accepted. Any of these creates the need for a project to produce the desired
results.

In every case, the company must assess the proposed project and make a
decision on whether to proceed or not. This decision, if positive, is often to
proceed as far as the next gate, which would occur at the end of the planning
and definition phase. At that point the project would return for further
assessment,
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and a decision can be made regarding implementation. Because no
details are known at the idea stage, it is difficult to make a go/no go decision
on implementation. Hence the second gate requirement.

This assessment might be informal in some cases, but it is best if the
company has a defined process for project acceptance. Then, those who
might propose projects can be made aware of the criteria for successfully
passing the gates, and they can provide the information to demonstrate the
proper project value in the first presentation. Having such a process puts
projects on equal footing, and also reduces the need for recycling of
proposals for evaluation.

Keep in mind that every company has many more proposals than there
are resources to implement them. No matter how important your project is to
you, unless you can show very solid justification for proceeding, it will not.
So the team preparing the “idea” documentation should build as solid a
business rationale as possible to maximize the acceptance probability. And
this is best done by first understanding the criteria for passing, and secondly,
by having some background on the types of arguments that usually generate
positive responses. Then any such information applicable to the particular
project can be included and highlighted.

One output of this phase is a Project Charter, which is an excellent
communications tool for the project.

2. PROJECT CHARTER

The Charter is a very high level description of the project. It should be
only 1-3 pages, and it should contain a description of the project and the
product to be produced, the project objectives, some business rationale, the
budget expectations, what's included in the project, what's not included, the
assumptions, and information known about project risks, and maybe some
info about the team or required skills. Since so many topics must be covered
within only a few pages, the Charter has to be high level.

In theory the Charter is written by the Project Sponsor (management)
and used to recruit the Project Manager. In actual fact, it is often written by
the Project Manager or the project initiator. If marketing generate the
project, they might also prepare the Charter, and present a full Charter to
management for discussion and acceptance. The sponsor can then use the
document to recruit a Project Manager. Alternatively, the sponsor might
discuss an idea with the Project Manager, and leave the documentation with
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the PM to complete. When this happens the PM has some freedom to
prepare the document in such a way that the project can be delivered in a
manner that is best for the PM. No matter who prepares the Charter, the
sponsor must fully approve it, and normally, the customer must also
approve. Once the approvals are gained, it can be used first to authorize the
Project Manager to expend resources and recruit a team, and then as a
communications tools for sharing information with all the stakeholders.

The signing off on the Charter is the authorization for the PM to proceed
to gather the people for the project, and for management to expect that these
people will produce whatever is promised in the Charter. So the Charter
essentially kicks off the project.

The budget, we hope, is NOT available at this point. The later we can
firm up the budget numbers, the better off we are from a PM perspective,
because we can get the true information from the requirements, then cost
these in detail. However, management has to allocate money for the project,
so you almost always see a number for the total budget in the Charter, and
sometimes there is a bit of financial breakdown as well. But this is not the
real budget. This is just a preliminary indicator. The Project Manager will
develop the detailed and accurate budget with the project team after the
Work Breakdown Structure has been completed. Prior to this, it is not
possible to be fully accurate in the budget requirements. In fact, as we will
see, even with the work breakdown structure, we are still estimating the
actual budget. But the budget has to be limited, so the project team must be
charged with producing the best possible determination of the requirements,
and then the team should be held to meeting their numbers.

If a proposal has been issued, perhaps in response to an RFP, and it is
subsequently accepted, this proposal then becomes the Charter, even though
it is generally much more detailed than the standard Charter described
above. The same holds true when there is a bid. It has to be used, because it
is legally binding. This is also true when the project is defined within an
already signed contract. In these cases, the team will be tied to many more
limitations in terms of deliverables, time and budget, so it becomes more
difficult to engineer the project for success.

Direction for new projects generally comes from marketing, sales and/or
senior management. In any company many ideas are generated, each of
which could become a project. The company has to have some way in which
these ideas can be investigated, and evaluated, in order to decide whether
resources should be allocated to them. In some companies such processes are
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formalized. In others, they are informal. In either case, more ideas and
requests are generated than the company has resources to handle. Therefore
companies have project selection processes, and these will be discussed in
Chapter 4. The process usually starts with someone doing a high level
preliminary analysis to get a feel for the relative value of proceeding. After
this is complete, most ideas are rejected. But some will be put forward for
further investigation and possible implementation. By this point it is
necessary to develop a short high-level description of the project. This will
be used to communicate the available information, and to recruit resources
for the project. It is often at this point that a PM is assigned. The high-level
project description is the first of a series of documents that should be created
for every project. It is only a few pages in length and it is called the Project
Charter.

The Charter is a high level description used between the PM and the
sponsor to give an overview - or a vision if you want - of what the project is
to deliver. After this is agreed, people start to work out the details of what
the deliverables will include, and how they can be produced.

The Charter is one of the main communication tools for the project. It
should contain a brief overview of the information that is needed by
everyone to understand the project. In theory it is prepared by the project
sponsor, who is in senior management (or at least more senior than the
project manager). Once the PM is recruited, it is signed off by the PM.

The Charter describes the project. It gives the objective, the high level
deliverables, the assumptions, maybe some info on the team, usually at least
the date by which the product is needed. Any relevant information that
people feel should be mentioned can be included in the Charter. But this is
done only at an overview level. It is in the scope statement that more project
details will be specified. The purpose of the Charter is to allow management
to share information about the project and its direction in order to obtain the
buy-in of the key participants. Therefore, it should be kept as streamlined as
possible.

In essence, the project idea goes through a series of gate reviews,
starting with a concept gate. This is the when the Charter is produced. As
mentioned, in theory it is written by senior management, and used first to
recruit the project manager, who then uses it to obtain other resources for the
project. However, in many cases, management is already presented with a
Charter by the originator of the idea. In other cases, management simply
discusses the idea with the potential project manager, and the PM has the



30 Project Scope

opportunity to create his own Charter. This has the advantage that the PM
can then develop the Charter to reflect his or her own biases and preferences
for the project, giving him a better opportunity to include those things that he
has the best chance of producing. Of course this description still has to have
the approval of the all the key stakeholders, so it may later be changed by
others. But at least the starting point can be presented in the best light for the
project, as the PM sees it.

The Charter per se is a document between corporate management and a
project manager in the same organization. There is no need to introduce any
concept of legality, although the intent is that once there is agreement on the
Charter, all future work will be consistent with the Charter, and the Charter
will not change during the duration of the project. Once it has been drafted,
the discussion process starts, to obtain the approval of all the key
stakeholders. Many people may be involved in defining the contents, in
some situations. In others, only the PM and his boss are involved. But the
concept of the Charter applies in all projects.

The Charter is a document that shares commitment and understanding
within one organization, a document of agreement between the project
sponsor (management) and the PM. It can be based on any relevant
information. That information may have been defined internally, or amongst
many parties. Legal or formal documents may form the basis, or part of the
basis of the project. But internally, between the PM and the sponsor, there is
a need for a high level understanding of what is to be done, and by when.
This is described in the Charter.

While the general concept of a Charter is that it is a short, high-level
description of the project, in some cases there are legal documents in place
that define the project, and these can be extremely detailed. If this is the
case, then these documents actually become the Charter — although the PM
should probably also create the high-level version, as it will be more
effective as a communications tool. The legal documents, which exist in
some cases, include bids and contracts. We will discuss these in much more
detail in Chapter 9. But when a project is created because the company has
bid for some work, such as the proposal to a customer for some custom
equipment, that bid clearly describes what will be provided, and it is legally
binding, so it must be adhered to. Therefore it becomes the project Charter,
because all conditions and specifications included there must be met.

In cases such as the bid situation, promises have been made, often before
the project manager and the team have been involved. As the team evaluates
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these commitments, they find that creativity will be required in order to meet
the commitments, especially if all three of the major constraints of scope,
time and cost have already been determined. It is always best to maintain as
much flexibility as possible at the beginning, to allow the project plan to be
built to optimize the product to be delivered. It falls to the PM to continually
work on the processes within their organization to build in as much
flexibility as possible at this stage so as not to jeopardize the project.

Initially, then, the project sponsor creates the Charter, and uses it to
recruit the project manager. The two firm up the contents, and sign an
agreement with each other to allocate resources to the project, in order to
produce the deliverables defined. Next the PM uses the Charter to talk to
potential team members, and their managers, to secure the required resources
to move forward. This process creates the initial buy-in for the project. The
buy-in is essential to position the project for maximum success.

The Charter contains the general information about the project. There is
no set format for a Charter. Formats vary from company to company. There
will always be some administrative information that should be collected,
such as the name of the PM, sponsor, possible team members, and possibly
other critical players in the corporate chain related to the project. The
description of the product to be produced must be included, generally with
the project objectives. A preliminary indication of the budget should be
included, along with the major time indicators. Any dates that are already
known should be included, such as the completion date and perhaps some
timing for major project milestones. The major deliverables should be
identified.

Other appropriate information, which might be part of a project Charter,
is the list of items that are included and those that are not included.
Assumptions and risks, which are known, should be specified. Any known
constraints can also be specified.

The Charter is final once the PM and the sponsor sign off. But this does
not mean that the scope will not change. The project scope is described in
the scope statement. The scope statement is much more detailed than the
Charter, and it will be developed later. The scope statement is generally
narrative, and it can be many pages long. It is also necessary to have a
process for handling request for changes to the scope - because once we
finalize the budget, the timelines and the people, we can incorporate changes
only if we get the additional flexibility and resources. People who do not
typically work on project teams do not often recognize this. Environments
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have a tendency to change during the course of most projects, so change
requests continue to pour in on many projects. Of course, most of the
requests for changes are excellent suggestions, and the project outcome
might be much better if they were incorporated. However, once the timelines
and the budget are set, the resources assigned, and the work begun, any
change impacts the possibility of meeting the project objectives. So change
requests have to be carefully assessed and handled. Not managing these
leads to scope creep. We discuss the change request process in this chapter.

Building the Charter

In order to create a project Charter, it is advisable to learn as much
about the requirements as possible. How much money can we possibly
spend? Even if there is already a committed sponsor, the project will not
have an unlimited budget. In fact, it will be necessary to justify every dollar
to be spent with some significant return, either financial or some other form.
It is best to work with an understanding of the potential limit.

What constraints exist? These could be physical constraints, or logical.
They might be budgetary constraints, if there is a hard limit on the dollars
that can be spent. The budget per se is not a constraint. It is actually an
objective, albeit an objective that it is advisable to meet. But in the case in
which there is a hard limit to the amount that can be spent, this should be
listed as a constraint.

Who will be impacted by the product under development? What is that
impact? How could the project be designed to ensure that the desired results
can be achieved?

Consider the overall project objectives. Chances are that these are
related to something beyond the project scope. For instance, in the
development of a new product, the objectives could be to produce a certain
level of revenue within a specified future timeframe. This is probably not
something that can be measured as part of the project itself. But the
information can be very critical to the design of the product, or to the
problems the team might face in trying to hand over the product to a
manufacturing or a sales department. So it is important to give some thought
to such objectives and their impact on the project. How much revenue does
the company expect to make during the year in question?

Suppose that, in order to understand this, the PM goes to the Marketing
Director and asks for the basis of the revenue objectives. If the question is
not asked properly, the Marketing Director could interpret the question as an
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implication that he does not understand his business. He might ask why the
PM wants to know. “That’s marketing information. What does it have to do
with the project?” The PM needs to position the conversation so that the
Marketing Director can understand that the PM would like to be able to
make a judgment about whether he can produce the required value. Or, when
asking management about their reasons for requesting the project, the PM
needs to ensure that he is not misunderstood as believing that there is not
good value in taking on the project. Perhaps some introduction such as “I
need to understand some things, because I have to build the product and I
have to know what to build, and I also have to convince other people to do
the right things. I would appreciate any information you can share, to allow
me to do my job better.

It is definitely important to ask as many questions as needed to fully
understand the project, in order to do the best project possible. Our goals are
to meet the project goals, or, if we cannot do so, to make this known as early
as possible.

Perhaps some other departments should be involved. Have any of them
already been approached, and if so, what was their reaction?

What about the customer? What has been promised, and what
specifically has been requested. Are we aware of any additional
requirements that might surface?

What is already available that could be used to produce components of
the project? Do we have access to this? At what cost? Or under what

conditions?

When does management want to see the project plan? What about the
key customers? Is there specific information that they need to have included?

What exactly has to be provided for management to consider that the

project is complete? What about the customer? The maintenance and support
groups? Other departments such as manufacturing?

How does this product relate to other products in this product line? In
other product lines? In the corporate plans?

Are there specific people already lined up to work on this project?
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We need to ask all of these questions, and others that will help to give a
full grasp of the requirements. Once we have the answers, we will be in a
better position to plan our project much more easily.

Ifthe PM develops the Charter for the sponsor, he then needs to discuss
the details with the sponsor. The sponsor might have a different
understanding altogether, but they can discuss this from the PM’s point of
view, and as the discussion proceeds, the PM will know what points need
resolution. This discussion helps to clarify what the project scope is and
helps to define what needs to be done. Once the goals and deliverables are
known, the PM can start to think about who is going to play what role.

PROJECT CHARTER
Project Overview
Project Title: [P Voice for Superspeedy cable modem
Prepared by:  P.M. Goodfellow Contact info:PMG@superspeedy.com
Project Sponsor: D. Warbucks Contact info:_ DW @plutocrat.com
Client contact: A. N. Other Contact info:_anyl @public.com

Project Objective:
What will be accomplished by completing this project? Please specify the
reasons for undertaking the project, the benefits that will be obtained, and
the timeframes within which the benefits will be realized.
¢ Provides a new product opportunity for cable providers to offer
voice service on their cable plant.
¢ Increased sales of Superspeedy cable modem, estimate $150M in
first three years
¢  Product market launch by Q4, 2004

Project Scope:
Provide a brief description of the product or service to be produced. Give

information about the methodology to be used.
e New packaging including 2 RJ-11 ports
e Integral ATA function for analog phones
e Voice packet prioritization S/W, support of MGCP, SIP network
protocols

Project Deliverables:

List all ofthe major project deliverables.
e Design specification
e  Project plan
¢ Packaging design
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Manufacturing tooling

G.729 Modem functionality

S/W load on NV RAM, downloadable update capability
Prototype batch evaluation

Product marketing collaterals

Beta Market trial with Escargot Cable Co

Inclusions/Exclusions:
Specify key items to be included in the project, and those items which will
not be included in the project or the end product.

Inclusions Exclusions

CPE H/W and S/W Consumer market research
SIP/MGCP interfaces Network capacity and loading studies
Network gateway equipment

H323 support

Assumptions/Risks:

1. Product will be merged with 2004 corporate marketing campaign
2. Product will share Superspeedy brandlining
3. Potential downside from lack of H323 support

Budget:
In 2003 R&D budget:  $2.7M

In 2004 R&D budget:  $6.6M
In 2004 Capital budget: $350K

Constraints:
List any known project or activity constraints related to the scope, timing,
cost, or quality of the project.
e  Availability of mechanical design group in conflict with 2
concurrent projects

Additional Customer Requirements:
None noted
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Success Measures:
Specify the success indicators for the project, and with potential
requirements for each.

e  Unit cost< $46

e No increase to standard Superspeedy cable modem package

e Maximum voice latency @ 1.5 aggregate data throughput <15 mS.

e Availablity to Superspeedy distributor network for 2004 Christmas

season

Date project required by: Sept 1,2004

Department approval: Dilbert Grinder Dept: Engineering Tel. #:3.141592
O. Kenobee Dept: Marketing Tel. #:1234567
I Gaapp Dept: Finance Tel. #:2345678

Prepared by: P.M. Goodfellow  Contact info: PMG@superspeedy.com
Client Signature

Project Manager
Project Sponsor

3. SCOPE DESCRIPTION

Once the Charter has been accepted, the next step is to flush out the
information in the Charter to produce a Project Scope Statement. The Scope
Statement is a narrative description of the project. Working from the basis of
the information in the Charter, the scope statement builds on the basis, and
elaborates on the information to clarify the product and the project.

The process for determining the scope includes viewing the project from
a number of perspectives. This process is undertaken by the Project Manager
with assistance from as much of the project team as possible. The initial step
is to review the Charter, ensuring that there is a full and common
understanding of the contents. Next, the team should consider the context
within which the project is being undertaken. The best way to do this is to
identify the project stakeholders. This takes some thought, but will not take a
large amount of time if there are team members familiar with the different
aspects of the project environment. Once there is a list of the stakeholders, it
is important to identify the potential needs of these stakeholders. This will
give the team the opportunity to look at the project from the perspective of
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these stakeholders. They will all have needs, and they will be looking to the
project to help meet these needs. If the project does not do so, they may not
accept or support the project. The more the project can help them, the more
they are likely to support it. This analysis will give the team the opportunity
to consider ways of designing the project to be positive to the stakeholders.
Since each stakeholder will have a different perspective, and different needs,
sometimes these will conflict. For this reason, and other project related
reasons, it will not always be possible to meet all the needs of all the
stakeholders. When this occurs, this early analysis will allow the team to
prioritize the needs, and also to be alert for better ways to meet them as the
project progresses.

Also, before proceeding too far, the project manager should ensure the
project has the appropriate approvals. Sometimes even internal approvals are
not in place, and if these do not come through, work will have been
expended for nothing. External approvals can be even more difficult. In
addition to getting the approvals, the team might need to start working on
building buy-in from some of the stakeholders, preferably before the work
goes too far.

On one project, sales had sold a large customer on a new offering, which
would use telecommunications to change the way they offered their services
to their clients. The client was extremely supportive of the change at the
upper management level, because management could see the possibilities for
much greater client acceptance. However, this was a large organization, with
a number of unions to deal with, and a huge line organization dealing with
their customers. Since the solution being built for the client was integrated
with his internal systems, operations and processes, there was a strong need
for the project team to work closely with the client middle management in
the definition of the project and product scope. However, when the project
team approached their customer contacts, they were always held at a
distance, and no real communication of the required details occurred.
Without the ability to obtain client details, the team was not able to clearly
define the project scope. The cause of the problem was a perception on the
part of the client at the working level that their jobs would be impacted by
the project. They were not willing to support the definition of something that
was potentially a threat to them. Eventually this project was cancelled,
because the client management and the project team were unable to convince
the client working level of the benefits to them of this project. This sort of
issue should be resolved as early as possible.

After stakeholder analysis, the team can flesh out a narrative scope
statement. According to the PMBOK® Guide, creating this scope statement
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is part of Scope Planning. The statement will include a full description of the
project. While doing this, the team should also identify any risks that the
project is likely to encounter, so that risk management may begin. We
discuss risk management in the next chapter. With the Scope Statement in
place, the team should then build the scope management plan, and from
there produce the work breakdown structure.

The Scope Statement will contain at least the sections that are present in
the Charter, with any appropriate additions or clarifications. Referring to
standards, which provide further clarification and definition is a good idea.
The scope statement might well contain diagrams, and perhaps in some
cases, such as description of logos to be used, some other dimension such as
colour may be helpful. The length of these statements varies. The statement
should be as long as required to convey the required information.

The project Scope Statement should contain at least the following
information:

Business Need:

This description is based on the information in the Charter, but further
details can be included if available. The business need should be expressed
as a goal or as a problem. Since projects are initiated either to take advantage
of an opportunity or to solve a problem, this driver should be described here.
A goal should be expressed in terms of a measurable outcome that is desired.
A problem should be defined in terms of the gap between “the desired state”
and “the current state.”

Project Justification:

State the reason that this project should be undertaken. A business need
has been described. Given that there is a need, why should the company
expend resources to meet this need? The project justification provides
rational to justify the expenditure, and to justify the undertaking of this
project rather than other projects, which would meet other business needs.
The rational could be an increase in revenue, an improvement in customer
service, which will help in specified ways to maintain customers, an
improved visibility, etc. There should be enough information provided to
allow management to understand the benefits of this project, and to compare
these benefits to those of other projects competing for the same resources.
The rational should be directly related to the corporate goals and mandate.

Product Description:
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A project is undertaken to provide some macro deliverable, or product.
The ‘product’ might not be a product per se, but a new service, or a process
implementation. However, from a project management perspective, there
must be something that is to be produced. It is this ‘something’ that is the
‘product’ that the project is in place to produce. The product description
provides a brief narrative description of the ‘product’ (which is the solution
to the business need identified above). If the product scope has already been
defined elsewhere, then an appropriate reference to supporting details such
as the operational definition and/or contract should also be indicated. Unless
this reference documentation is generally available to the project
stakeholders, it is also wise to include an appendix with the backup material.
In other sections of this statement the project and project management
parameters will also be more fully defined.

Project Deliverables:

Every project can be decomposed into a small number of high-level
deliverables. The Scope Statement must list the major tangible components
of the solution (the major outputs) that must be provided in order for the
project to be considered complete. These are the components that make up
the ‘product’ described above. In addition, there must be at least one
deliverable related to project management. At the highest level this can be
just “Project Plan”, or “Project Management”. But since Project
Management is going to be part of doing the project, it must be included at
some point, and the scope statement is a good place to introduce it. If it is
not introduced at this point, it must be included in the next step, the work
breakdown structure. The deliverables should be first expressed as large,
high level deliverables. They describe the ‘what’ of the project. Listing these
allows people to comprehend the components of what the project is
producing. These should be listed first as bullet points to indicate each
discrete deliverable, possibly with a very brief description of each. Then
each of these can be more fully defined. In the Charter, only the bullet points
need to be included. In the scope statement, more description is required.
Enough description should be provided to allow the stakeholders to fully
grasp the project to be undertaken.

Included/Not Included

The Scope Statement should clearly describe the items that will be
included in the product, and the project. At a minimum, this should be an
itemized list, but if needed, further description should also appear. More
importantly the statement should also specify what will not be included in
the project. This will give further clarification to the product and the project,
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and likely raise discussion items with stakeholders. This is advantageous
because it is generally easier to resolve issues early in the process, before
much time and effort has been expended and players are entrenched.

Project Cost Objectives:

Every project has a cost. Generally the cost is expressed in the number
of dollars that must be spent to complete the project, and hence obtain the
desired benefits. But sometimes costs are expressed in other ways as well, or
instead. Costs can be expressed as resources or opportunities foregone to
obtain a set of benefits. So the cost might be expressed in some comparative
way, such as the cost of doing this project is forgoing something else.

An example of this would occur when a start-up has designs for 3 new
unique products, but has funding and resources for only two. The cost of
producing the first two products is not serving the third market, and thus
potentially not being positioned to capture the market for another generation
of the technology, which is expected in a few years.

Cost objectives for the project should be consistent with project selection
criteria for profitability and/or growth. In the scope statement these
objectives should be specified.

Every objective specified — not just cost objectives - should be
S.M.A.R.T.

Specific
Measurable
Attainable
Realistic
Time bound

AN NN

When you set an objective, you need to ensure that it has these
properties to enable people to determine when or if the objective has been
met.

Each should be specific so that people can have a common
understanding of what exactly is included, or not included in the objective or
the activity. Next, we have to be able to measure the achievement. So, a goal

to increase sales is measurable, but a goal to increase sales by 10% by
November 15 is specific and measurable. The first can be subjective — if I
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sell one more handset than the 800,516 sold last quarter, have I increased
sales or not?

Attainable is also important, because people tend not to work hard when
they think success is not possible. But when attainable objectives are set,
even when these are stretch objectives — something that can probably be
achieved if everyone works hard, and outside factors are favourable — people
will work hard to achieve them.

Realistic is in some ways similar to attainable, but some things can be
attainable, yet not realistic. I could maybe save enough money to personally
buy a baseball team, but how realistic is this if I cannot afford to keep it
going, and in fact, hate baseball to boot.

We also need to define a start time and a completion time for each
objective. If my objective is to improve the service portfolio to fill gaps in
the area of IT based services, what timeframes are we considering? Will it
be ok if we have some competitive services ready to offer in 3 years time?

It is important to keep these parameters in mind when establishing any
objectives. In the description, these criteria should be laid out clearly for
each objective. For example, specify how the progress will be measured, and
what the team must produce to be considered to have been successful. The
team can more easily meet the objectives, knowing clearly what they are.

Project Schedule Objectives:

When the Scope Statement is prepared we do not yet know exactly what
work will be done in implementing the project. This will not be known until
after the full Work Breakdown Structure has been prepared. Even then, we
do not know how much time will be required to produce the deliverables.
Therefore it is not possible to provide a precise schedule at this time. At this
stage though, it is important to start thinking about the project timing. In
many cases, there will be some timing constraints that must be met, and
these will have to be specified as soon as they are known, to ensure that the
project is designed in such a way that they will not be missed. In the Scope
Statement the team should list the major milestones that will be used to
measure the success of the project. For each of these, a timeframe should be
specified. If this is also a project constraint, it should be mentioned again
under constraints. Schedule Objectives then, would include a completion
date for the project as a whole and time frames for each of the major
milestones.  Schedule Objectives should be consistent with the relevant
project selection criteria. ~ Moreover, Schedule Objectives should be
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consistent with the assumptions and the constraints contained in the Scope
Statement itself.

Project Quality Objectives:

Some companies are very focused on quality, and in these companies
most people are generally fairly sensitized to the need to define Quality
Objectives for projects, although even in these companies, this habit does not
always extend to all project areas. In good project management, Quality
Objectives are set for the project, and for the major deliverables at least. In
fact, it is advisable to set these objectives for all activities during the detailed
planning stages. In the scope statement the initial Quality Objectives should
be specified, for the project itself and for the high level deliverables. The
team should specify the performance expectations that must be satisfied in
order for the project to be considered successful. These objectives must be
consistent with any quality program in place within the company, and at
times they must be consistent with customer quality programs as well.
Quality Objectives should be consistent with the project selection criteria
and with the project justification.

Project Constraints:

A constraint is a significant limitation to the alternatives that can be
considered by the project manager and the team in providing the solution to
the business need. All projects have constraints, and it is important to
identify these early, and to make everyone aware of them. Therefore, those
that are known should be clearly identified in the Scope Statement. This
statement should identify the high-level limits (boundaries) that cannot be
crossed by the project team when providing the project’s solution. It is
important to make a distinction between a constraint and an objective. A
constraint is a criteria which must be met. An objective is one that it is
desirable to meet. We could look at the project budget, and define an
objective. We might say that we are allocating $2.3 million dollars to
building a network to support the 200x Olympics. As the project progresses,
we might find that despite all the good intentions and efforts ofall involved,
the cost to provide the network will be $2.6 million. If we can go back to the
customer, or back to management, and get the additional money, then $2.3
million is an objective, but it is not a constraint. However, if the provider and
the customer sign a contract that states that the amount paid will not exceed
$2.3 million, no matter what the cost to the provider, and the corporate
management make it clear that there is nothing left in management reserves
due to the world economic situation, the $2.3 million might be a constraint.
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The team must hold to this budget, no matter what. The management and
decisions made will be different in the two situations, even though in both
cases no one wants the cost to exceed $2.3 million.

Project Assumptions and Risks:

The assumptions should identify significant factors that for planning
purposes have been assumed to be real and/or true. If one of these
assumptions turns out to be false, then the business need might no longer be
relevant, and/or the product description might no longer provide a feasible
solution to the business need, or some of the techniques or technologies
selected might not produce the expected results, so other solutions will need
to be employed. In the scope statement it is important to identify the high-
level assumptions that will initially be useful in making future decisions
about the work that is being performed by the project

Any known project risks should also be listed in the scope statement, so
that the project can be designed to handle them. The list of risks will be
extended later in the project, as described in Chapter 4.

Success Measures:

How will project success be measured? The criteria to be used to
determine and measure project success should be described. Also included is
information on when the measures will be taken, and possibly how, or by
whom.

The scope statement should be prepared by the project team, to the
extent possible. At this stage, many of the team members are not yet
assigned, so it might be necessary to prepare the scope statement with only a
partial team. If the full team is not available, it is useful to at least include
someone from each of the departments or companies involved, to ensure that
their interests are covered. It is not unusual for the preparation of the scope
statement to consume considerable time. For example, in the development of
a new long distance service, which was one project in a portfolio of related
projects, the team of 35 people spent a full day developing the scope
statement for the project. After the statement was developed, they moved
forward on the development of the Work Breakdown Structure, and
subsequently decided that they could not complete this analysis because the
scope statement had not been fully developed. The team spent the better part
of a second day rewriting the scope plan. This enabled the project planning
to proceed smoothly from that point. It might appear that the time spent was
excessive, but further thought should lead to the conclusion that the savings
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in wasted work prevented greatly exceeded the time used to firm up the
scope statement.

Once the scope statement is complete, it is necessary to have it
approved. The scope- planning document must be approved by the Project
manager, and should be approved by the key stakeholders. The information
should be shared with all the key stakeholders to ensure that there is
common understanding of the project and the product to be produced. If any
stakeholders need clarification of the project, then it is the responsibility of
the Project Manager to ensure that they get it. If the PM is not proactive in
informing stakeholders, they are not likely to understand, and thus not likely
to make good decisions. Most stakeholders do not need all the details, but
there are times when appropriate information needs to be provided to them.
The scope definition is one critical piece of information that should generally
be shared with all key stakeholders, in full.

Suppose that we are planning a project for an end user, to add an e-
commerce capability for the provision of their retail products. Let’s consider
some of the information that would need to be included in the Scope
Statement. We will not create the full scope statement for this project,
because it would be many pages of information. But we can get an idea of
the type of information that would need to be included by considering some
examples. The initial two sections include the same information that was
provided in the Charter, with new information appearing in all subsequent
sections.

Project Scope Statement
E-boxes: Products On-line

o Business Need:

Recent competitive market analysis shows that our current major
competitors are now offering all of their product lines electronically
as well as through their retail outlets. Two new competitors who
offer strictly on-line products are eroding our market share. We need
to introduce a web based sales capability within the next 6 months in
order to stop the erosion, and to capture a share of the international
market.

o Project Justification:

Market share has dropped from 78% to 71% over the past 6
months. Analysis attributes this change to the advent of electronic
commerce offerings by existing and new competitors. With our
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(o)

strong presence and high quality products, we can stem the erosion,
and grow in new markets, by introducing an e-commerce offering.
Given that others are already in this business, we need to introduce
the offering within 6 months, with an announcement in at least 3
months. This would allow the regain of 4% of lost market share over
the first year, and a growth of an additional 2% in new customers in
a global market.

Product Description:

E-boxes will produce an electronic ordering and fulfillment
capability to offer all our consumer product lines via the web.
Customers will be able to check our catalogue, and order any
products, which are attractive. In addition to the ordering
information, backup detail which is currently included in our paper
catalogue will be available on-line. The site will also allow
customers to submit questions, and receive answers via email within
24 hours. All credit checking and process capabilities will be
developed. A follow-up contact capability will also be included for
customers who require technical support after purchase, and an on
line order tracking capability will be created so that customers can
track their own orders. All of this capability will be integrated with
the current ordering system, but billing will be done via the site.

Note: Additional details would be included in the actual
statement, but this information provides the reader with enough
information to follow the rest of the material.

Project Deliverables:

Product catalogue

Product Inquiry System

Order capability

Credit processing capability

Customer technical support capability

Order tracking capability and display

Return processing capability

Included/Not Included

Included:
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All system development for each the deliverables

Negotiation of agreements with credit card vendors

Testing and verification of each deliverable

Definition of procedures for cutover, and for ongoing operation
Not Included:

Preparation of the catalogue content detailed descriptions
Establishment of pricing information

Provision of after market product support

Providing staff for on-line ordering and support functions

Sales of products
o Project Cost Objectives:

Here the team would specify the budgeted cost for each major
deliverable, and for the project.

o Project Schedule Objectives:

Here a timeframe for the completion of each deliverable would be
specified. Since the full development, testing and launch is to be completed
within 6 months, deliverable completions will probably have dates in the 3-6
month timeframe — very challenging, since the modules will all have to work
independently, as well as smoothly interact with each other.

o Project Quality Objectives:

Here the team would specify some criteria for the performance of each
module. This would possibly include things such as required system
response time, average and 90 percent response windows to be developed for
pre and post market customer support, etc.

Also, some sample objectives could be:
Must ensure no more than 0.5% of fulfilled orders yield bad debt

o Project Constraints:
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Must support at least the latest 3 versions of Netscape and
Internet Explorer
Must establish contracts with at least 3 major credit vendors

o Project Assumptions and Risks:

Product fulfillment costs for international orders will exceed
estimates

No further competitors will launch such sites within 4 months of
our launch

0 Success Measures:

Customers attest that access to catalogue information is simple to
use, and products are easy to locate

Order information and credit information are accurate. No more
than 0.1 percent of orders are contested by the customer.

Credit checking yields accurate assessments during the shopping
time of the customer, as attested by customers in on-line surveys

4. SCOPE MANAGEMENT PLAN

Along with the actual scope statement, we also need a Scope
Management policy. In this statement we describe how the scope will be
managed and controlled. We will ensure that the full project and product
scope are defined and managed by creating the Work Breakdown Structure,
which we describe next, and by monitoring and controlling the activities.
However, there is more to scope management than this.

There is also a problem known as scope creep. As anyone who has ever
worked on a project can attest, there are multiple sources of ideas for
changes and inclusions in every defined project. In most cases these ideas
are actually wonderful ideas, which would produce a better product, or
project, ifthey were implemented. But the problem with this is that once the
project has been fully defined, the definition is used to create a project
budget, a project schedule, and a full schedule. These fix the parameters of
the project. Any changes or additions to the scope will cause corresponding
changes or additions to the budget, the work and the time required. If these
are minimal the project goals can probably still be met. But at some point
every project will hit a break point beyond which the project team can no
longer be successful because of the new requirements. Therefore a change
management process is required.
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In some cases the proposed changes are large, and they will change the
entire direction of the project. It is clear in these cases that the impact must
be evaluated, and that it may no longer be possible to meet project objectives
and goals. In some cases the change does not change the project direction,
but nevertheless the proposed change is significant, with large impacts on
the budget and/or schedule. Again, it is fairly clear that a management
process is needed if the team is to have a chance to meet objectives. But in
some cases, the impact appears to be minimal. Implementing one change
might take only an additional 2 hours, or cost only an additional $100. A
small number of such changes can probably be accepted and worked into the
project in some way, possibly by working overtime, or restricting some
minor aspect of the project. The problem is, though, that generally there are
not only a few such requests. Generally there are many such requests. In
some projects these requests number in the hundreds, or even thousands.
Even with only 100, we are adding at a minimum, 200 hours (that’s more
than 5 man weeks) or $10,000 to the project. This starts to look significant.
At some point the number of even these small requests will exceed the
opportunity for effective absorption. Therefore the professional way to
proceed is to define a process for dealing with change requests, inform
everyone of the process, and then enforce it. This does not mean that the
team is not receptive to the new requirements. It simply means that in order
for a new requirement to be incorporated, a process must be followed. And
the process will ensure that any accepted changes are important enough that
they should be included, and that the project goals can still be met even with
these inclusions.

Change requests are generally legitimate requests. They can be initiated
by stakeholders, or from the team internally. These internal requests are also
called design changes. They have various causes. They:

- May result from error or omission in project definition or
planning

- May result from perceived opportunity

- May result from unavailability of deliverables from another
department. E.g. our trouble handling process plan could be
delayed if it relies on a new trouble database being developed in
operations - if the database development is delayed  Should
follow an approval process parallel to that of change request
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The change management process should specify a number of items, such
as:

- Who is entitled to submit change requests (anyone, only
stakeholders, etc)

- What information is to be submitted?

- Are there dates beyond which change requests will not be
considered?

- To whom does the request go?

- What will this contact do with the request?

- How long does the team want to have to respond to a request?

- What will the team require from the submitter, or from others
involved in processing the evaluation

- If a positive decision is made (ie. the change request is granted)
what will the team require, and from whom?

If these questions can be answered before the fact, even in part, and the
information shared, this will facilitate the processing of the requests when

they occur.

Policies should be set which make it clear that any change that required
additional resources of any kind cannot be accepted, no matter how critical,
unless additional resources are provided to the team. The PM should obtain
agreement from the key stakeholders up front to this policy so that when an
actual request does arrive, the resource request will not be a surprise. Also, it
is usually easier to get people to agree to a policy, as a matter of principle,
than it is to get them to agree to a specific request for more resources. Such a
preliminary agreement makes the project flow much more smoothly when
the pressure is on.

In fact, most of the changes that will be proposed are changes that are
actually necessary, or at least advisable, as opposed to just nice to have. This
makes everyone involved much more likely to want to include them. But, the
problem of meeting the project objectives still exists. It is true that many of
these changes have to be accepted. The danger is in accepting them before
we know where the resources will come from to cover this. The team motto
for change requests should be “Show me the money”. Maybe it’s not money,
but time, or skills that are needed to implement the change. But the principle
still stands. Without the additional required resources, the team really cannot
implement any additional requests.

In some cases, the project manager will be advised to use resources
already on the team. This is fine, as long as it is clear that those resources
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were already allocated to some other aspect of the project. Sometimes in
order to get one piece of functionality the client is willing to give up another.
If the PM removes resources from elsewhere in the project, then he or she
MUST also get the approval to drop the other part of the project. Otherwise
the team will still not succeed.

Another answer that PM’s are sometimes given is that they can use the
project contingency for scope changes. This is definitely not acceptable. We
will address the contingency later, discussing what it is, how to determine
how much contingency is required, and where to build it into the budget and
the schedule. Contingency is included to cover the risks — and it will be
needed for this purpose. It is not designed to cover scope changes. If it is
used for scope changes, there will be nothing to cover risks that materialize.
So never use contingency for anything other than it’s purpose — to cover the
known unknowns. For scope changes the PM needs to obtain additional

resources.

Another question to be considered is who makes the go/no go decision
on implementing a change request. This should be defined in the Change
Management Plan. Perhaps the client is included in the decision. Or senior
management. The PM certainly needs to be party to this process. And
probably some of the affected team members should be involved in the
decision. Anyone who might need to provide money or other resources to
allow the implementation has to be part of the process at some point, either
in the analysis or the approval stage.

Another consideration to take into account is that assessing such requests
will take time. In practice, any change in the product normally involves
many functional groups and getting a change order approved would take a
lot of time. So included in the time for the project the team needs to allocate
some amount of time just to assess change requests. There will be an
additional requirement to negotiate for the additional resources for any of the
accepted changes. This must also be recognized, and included in the project.
These activities must then show up in the Work Breakdown Structure, to
ensure that the time is included in the overall project time. This is a real part
of the project, so it needs to be considered as such.

Another consideration is the form of approval that is acceptable. In order
to protect the PM and the team in their performance evaluations, and also to
provide records for use in planning future such projects, it is important that
the approval be in written form, and that is come from the client or senior
management — or maybe both.



Project Scope 51

In fact, the team should document every change request, the results of
the analysis and the final decision, including the source of the resources if it
is decided to accept the request. The PM also needs to ensure that all the
right people see and buy in to this as well.

Such an intensive process is overkill for a small project, but some level
of documentation should be prepared to assist in the overall Project
Management learning within the organization.

How much time is appropriate to allocate for change management? The
answer to this question depends upon the stability of the project. A more
stable project will not face as many change requests, so less time needs to be
allocated. The time determination should be determined using experience, if
there are experienced resources available, and also is records of past projects
—this is, in fact, one of the reasons to keep the documentation. If these are
not available, it's an educated guess until a corporate information base can be
built to help the PMs make good decisions.

So, to reiterate this very important concept, one place that should NOT
be considered for resources for scope changes is the project contingency -
anything that was already planned in the project allocation is NEVER to be
used for changes. We do build contingency into the project budget. It is for
risks, or known unknowns. And we don't include enough to totally cover all
of these potential risks that might occur. But this is different from scope
changes, which are unknown unknowns. Management reserves are one
source for covering unknown unknowns. Additional customer funding is
another - but never contingency.

When a project is one in a multiple project portfolio, preparing such
statements becomes even more critical, to ensure that all components are
provided, that all project teams understand what they are to produce (as
opposed to deliverables from other projects in the portfolio), and that there
are no overlaps in the budgeting or resource allocation. The planning can be
done for each project individually, but there should also be a statement for
the overall portfolio or program, and the project managers need to work
through the bigger picture to ensure that collectively the program plan is
solid and coherent.

At this point the Scope and the Scope Management Plans have been
defined. It is still necessary to build a structure for the project, to be even
clearer about the deliverables, and to build the basis for the project schedule
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and budget. This will be done by creating a Work Breakdown Structure, or
WBS. Creating the WBS is the next step in defining the scope. This is the

creation of a structure, which identifies all project deliverables and activities.
This step is discussed in Chapter 4, because the Project Manager and the

team must be involved in this activity.



Chapter 3
RISK PLANNING

A risk is a known unknown. This means that it is something that we can
predict might happen, but we are not sure whether or not it really will
happen. We may also not know when it might occur. We know about it, but
it is unknown whether or not it will occur. Although people think of risks as
having a negative impact, a risk could in fact have a positive impact. If
something were to happen in a project which would make the project come
in far ahead of schedule, but we do not know whether or not it would
happen, it is a risk. If it occurs, we need to manage the project in one way. If
it does not, we manage differently. Even though the overall impact of this
risk is positive (finishing early) it may well cause some major headaches for
the PM, because many resources will likely have to be rescheduled, as work
will now be occurring earlier than expected. The PMBOK® Guide gives the
Risk Management Processes as follows:

Risk Processes w
Initiating

<«— Risk Monitoring and Control
Risk Management Planning
Risk Identification \‘
Qualitative Risk Analysis
Quantitative Risk Analysis
Risk Response Planning

Figure 1
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The risk management process is actually fairly complex, requiring a
number of steps, including:

Risk identification

Establishing risk management strategy
Assessing risk attitude

Risk quantification and assessment
Risk Response

Inclusion of contingency

S

Many factors enter into these steps, and the process requires the
involvement of many people. There are some tools, which can be used to
tighten the process, but some of the risk management process relies on the
intuition and experience of the people involved.

1. Risk Identification

Identifying the project risks is the responsibility of the Project Manager,
but everyone associated with the project should assist with this. The PM
should spend some focused time on this, with the team, early in the life of
the project. However, throughout the project people will continue to identify
risks, and the team should always be prepared to assess these, and to put
plans in place for dealing with potential problems.

There are many ways to identify project risks. One of the most effective
is to work collectively as a team to list potential problems. Even those risks,
which appear to be small should be listed, at least initially, so that everyone
can be aware of them, and all risks can be assessed. Team members should
be allowed to brainstorm risk elements. In brainstorming, no idea is a bad
idea. All suggestions are considered. In the final analysis most of the items
might be removed from the list as not realistic or significant. But in the
brainstorming stage, all suggestions are accepted, and subsequently they are
analyzed. In this way the team can consider the full gamut of potential risks.

Another source of risks is the documentation from previous projects. In
our causes of failure we listed ‘not learning from previous projects’. One
way to benefit from previous projects is to extract from their documentation,
or from the experience of the team members, information about the things
that went wrong. The team can then consider whether or not the same
problem is likely to occur on the current project.
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In preparing the risk list, it is wise to follow some systematic approach to
ensure that all potential risk areas are considered. Initially the team might
start with free form brainstorming. But later a systematic approach might be
followed. In this approach the team, or the company should establish a list of
categories in which risks might appear. For example, one set of categories
might be market risks, technology, personnel risks, funding risks,
organizational risks, process risks, competition risks, regulatory or standards
risks. Within each category the company might have a standard set of initial
questions to help the team analyze the area, but there should also be room for
the team to include additional questions and even additional categories for
investigation.

Team members should interview team members from previous similar
projects if possible, or people who have worked in similar situations, or with
similar technologies. Experts in the market or technology areas can be
consulted for suggestions.

Project managers are advised to accept all suggestions of potential risks,
regardless of the source. It is also advisable to meet individually with team
members and stakeholders to collect any additional suggestions. All of these
suggestions should be analyzed, and included if they are reasonable. Many
risks have political overtones, and people may not be willing to suggest them
in a public forum. For example, risks due to incompetent personnel may not
be mentioned in public, particularly if the person in question, or supporters
of that person are present in the group. In some cases it is considered
politically to suggest that something is risky, but if there is a true risk, this
should be included.

Just a few sources of risk could be:

project nature

project environment

extended team members

project stakeholders

unclear requirements

unknown or obsolete technologies
new processes

In cases such as the example above, it might be necessary for the PM to
find an acceptable way to express the risk when it is included in the



56 Risk Planning

documentation. But all of the quantification should still be as accurate as
possible.

Although this process sounds as if it is complicated, in fact most teams
can determine the vast majority of the risks within a few hours at the most,
and this is time well spent early in the project planning.

2. Establishing risk management strategy

The project team should establish a strategy, preferably beforehand, to
define how risks will be handled in each category. This strategy can be made
public so that stakeholders will understand it. If stakeholders are not
comfortable with the process, they could provide comments prior to the risk
quantification and analysis, and if necessary the strategy can be revised. The
degree to which the team must prepare for risks is dependent on the risk
tolerance of all primary stakeholders

Therefore one of the first tasks the team should undertake is an
assessment of the risk attitude of those key stakeholders. First, the team
needs to decide which stakeholders they need to consider. This would be any
stakeholder likely to be so concerned about any of the risks that they might
take action to help or hinder the project because of this. Next the team
members should each be aware of their own risk tolerance. This may be
something that some individuals have never considered before so it may take
a bit of time and encouragement to work through this. People will need to
consider what their real reactions and concerns might be to different
situations, to determine whether they are risk seekers, risk neutral, or risk
averse. Once individuals are aware of their own reaction, the team can work
as a group to determine the team characteristics. Then they can analyze the
nature of the key stakeholders. Knowing this, they can determine whether or
not they should take a conservative approach to project solutions, or push the
envelope. If the team is risk seeking, but major stakeholders are risk averse,
it will save time for the team to recognize this, and to plan the project on a
more conservative way that they would naturally build the plan. If this is not
done, the team needs to be prepared for considerable interference, or at least
serious concern about their activity, from the stakeholders. They will have to
build in time to manage the impressions of the stakeholders if they ignore
their risk attitudes.

A few things to consider would be:
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What impact does the risk attitude of the customer (or other specific
stakeholder, such as management, or department which will take over
ongoing support) have on the project? What about the attitude of the team?
Which risks would you develop a contingency plan for? What sort of risks
could be safely ignored?

When the risks are known, they need to be quantified. The usual way to
quantify risks is to determine the probability that the risk might occur, and
also to determine what the impact will be on the project if the risk actually
does occur. Ifan event has a low probability of occurring and a low impact if
it does occur, then it can be considered to be a low risk item. There is not
much point in the team expending a great deal of energy preparing for such
events, as the cost of preparation would probably exceed any potential cost
of occurrence. On the other hand, if an event has a reasonably high
probability of occurring, and the impact is fairly high if it does occur, we
have a high-risk item, and the team must prepare for this possible event. In
fact, if the probability of an event is high enough, it is probably best for the
team to treat it as a given event, and include a risk as the case in which it
would not occur. The decision to do this, and the setting of the level at which
it might be done are part of the risk strategy.

The team needs to determine the classifications they wish to use for risk
events, criteria they will use to classify events, and how they wish to handle
each of the categories. It is best to do this before doing any actual risk
analysis. It is also wise to get approval of the strategy from the key
stakeholders before the analysis is done. This gives a framework for the
discussion of any specific risks, and makes the process more objective.

The team might decide that for low risk items, they would simply list the
risks, and possibly give a one-word direction on how they would handle
these. For medium risks they might decide to have a brief contingency plan,
and for high risks, they would want to have detailed contingency plans,
which are shared with anyone who might need to take action if the event
occurs. In all cases they will build contingency into the project time and
project budget to assist in dealing with the risks that do actually materialize.
We will discuss this further shortly.

The team should document the risk strategy, to ensure that everyone is
aware, everyone can live with this strategy and everyone works within it.
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3. Assessing Risk Attitude

Different stakeholders might have different tolerance levels, and this can
create problems. However if they can agree on a strategy, then the main
differences will be in opinions on how a specific risk should be classified.
The classification may take some negotiation, but this is better than arguing
over the method for handling the risk event if it happens. The idea is to be
prepared for anything that might be significant.

Lets take a look at the different risk attitudes in an actual scenario in a
small project that took place about 20 years ago.

At that time, telcos provided modems for users who subscribed to data
services because they were not yet allowed to connect customer-provided
modems. This meant, of course, that telcos purchased huge volumes of
modems. Often these boxes were imported. They were classified as
accessories to computers, which set the import duty at 17%. The duty for
accessories to communications was 3%, giving a young engineer the idea to
challenge the classification of the modems in order to save money. His boss
was very receptive to this idea, since there was a 50/50 chance technically
that an expert would say that modems fit into either category. However, this
would have to be challenged in a government hearing — with the same
government that received the duty payments.

Should the telco approach the government to have the classification
changed?
Whose risk tolerance should be considered?
What is the probability of failure?
What are the risks?
How could these risks be minimized?

Of course, there would be a cost for the trial — probably 3 people from
engineering for 6 weeks, plus the lawyer, any court fees, and the cost of an
expert witness. If the appeal was refused, this cost was incurred for nothing;
ifaccepted the company would save many millions.

The supervisor took the proposal up the line, where it met with some
resistance. Unlike the engineer and the supervisor, the director and his boss
were risk averse. However, they could not ignore the huge potential savings.
They decided to go ahead, but to pin any failures on the supervisor. Since
the supervisor was not concerned with the risk, she agreed.
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The case proceeded, and the company was successful. Afterwards, the
lawyer mentioned that legally the odds of winning had been 60/40 against
them. Had the senior managers been aware of this, the case would probably
have been stopped — much to the frustration of the engineer and the
SUpervisor.

Clearly the risk tolerance of the individuals involved plays a big part in
the outcome of many decisions.

Once a risk strategy is in place, based on knowledge of the risk attitudes
of the stakeholders, it will be easier to decide whether or not to approach the
government, and with what arguments, as well as would likely to be needed
to succeed in such an application, if it is decided to move forward.

4. Risk quantification and assessment

In order to proceed with the analysis, each risk must be quantified. The
risk definition process is invaluable in gaining an understanding of the
project. The quantification will give the team a basis to build a project least
likely to fail, by initially choosing the best options for the environment in
which they are working, and then by ensuring that the project is designed in
such a way that they can successfully react to the risks that do occur. The
quantification is the first step in building this back-up.

Each risk must be quantified, and two parameters are used to do this. The
first is the probability that the risk will occur. The second is the measure of
the consequence of the risk. This consequence might be a cost in dollars, or a
cost in time, or both. Or it might be something along the lines of a loss of
reputation for the company or the project team, which could subsequently be
translated into a cost in dollars.

For either measure, it is obvious that in most cases the quantification
cannot be exact. Later in the chapter we will take a look at some techniques
that can be used to tighten these numbers to ensure reasonability as much as
possible. How likely is it that an event will occur? There are some events for
which the probability can be predicted accurately. There are others for which
a probability can be estimated based on past statistics. Even this is a
statistical measure, and hence not accurate for a single occurrence, which is
what we are dealing with. And for others the probability estimates are totally
subjective. Therefore there is room for disagreement amongst the
stakeholders about the numbers chosen. For those probabilities that are
subjective estimates, one good technique is to first estimate the probability
as High, Medium or Low, and then to assign probabilities to these
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categories, say 70% for high, 40% for medium, 10% for low. The PM can
then discuss this reasoning with the stakeholders for any specific risks for
which the probabilities appear to be out of line. Those stakeholders who are
risk averse will usually estimate the probability of occurrence to be higher
than those who are risk neutral or who are comfortable with a high level of
risk. It should be possible to negotiate probabilities that everyone can agree
to work with. Then the process starts again, estimating the cost of the
consequences. Here again, in a few cases, the cost will be clear. But in the
majority of cases, the cost will have to be estimated. When the cost is the
replacement of some material, or rebuilding of a component, it might be
possible to create an estimate that is fairly sure to be accurate. However, in
the case of loss of reputation, the conversion to cost is not at all clear. Again,
the team must work with the stakeholders to determine values that all can
agree to work with.

Let’s discuss a few techniques that are used for risk quantification:
M expert judgment

We discussed coming up with numbers through discussion amongst
stakeholders. Some of these stakeholders will be experts in the project areas,
so their estimates should be fairly good, within the tolerance window for
their own risk attitudes. If there is a wide range of numbers suggested, the
team can use the numbers to approximate the distribution under which all the
potential values would fall. From this a number can be selected, such as the
mean, or the number that is 90% sure to be within the right range.

B statistical sums such as PERT

The team can assume that the numbers fall under a certain distribution
curve, such as a Beta distribution. Then values can be calculated using
standard formulae for the distribution. For example, average cost, and
standard deviation of the cost can be calculated. Obviously the results are
only as good as the selection of the appropriate distribution.

MW  simulation

Using a standard simulation technique, such a Monte Carlo (which
implies using a computer program to avoid the need for intense manual
calculations), the risk of certain costs, overall project cost, final completion
dates, and interim dates can be calculated. The team needs to decide on some
parameters to input to the program, since the results will be only as good as
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the inputs. The idea here is the instead of using a single number for each
activity cost or duration, and running a project program such as MS Project
to calculate the project completion date or budget, the program is run many
times, and each time it selects a value for each activity parameter. The values
are selected by selecting values for the parameter from a given distribution.
The program can be told, for each activity cost, or for each activity time, or
for some of these, what distribution applies to that parameter for that
activity. The user also inputs other relevant values such as the mean for that
activity and the standard deviation. This allows the program to construct the
curve for each parameter. The program then runs, selecting values for each
parameter on each run, in such a way that the large set of values for any
activity falls under the provided curve. In other words, the program does a
‘what if’analysis. It asks, for every variable parameter, what if it were this
value, or that value, selecting the values from the distribution expected for
that item.

For each run the program will calculate the overall cost, and the project
completion date. The multiple runs (the number of runs must be high enough
to guarantee statistical stability) provide a distribution of completion dates or
costs. These distributions show the probabilities that the project will
complete within timeframes or budget windows. Hence the risk is quantified.
This technique can also calculate the probability that a given activity is on
the critical path, which gives information to the PM about the criticality of
monitoring that item.

B decision trees

Decision trees can be used to show the paths resulting from project risk
events. Decision points can also be included. Probabilities and impacts are
followed through each path.

Consider an example:

We want to upgrade local facilities and to purchase racks of DSL data
sets to offer service in a new town — our competitor will offer high speed
internet via cable. The local facilities are old, so until each is upgraded,
performance will be poor. Our cost to upgrade and purchase the DSL data
sets would be $5M

Consider a decision tree, with 2 risk events:

1) Our competitor announces before us - 20% probability
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2) Their new cable modem technology performs better than our DSL
offering - 40% probability

When there are multiple events in a path, the second event on a path has
certain probabilities these occur given that we get to that point in the path.
The same applies for subsequent events.

Sample Decision Tree New cable modem
announces better)
before us)
Choice ) Risk
event Risk 02 ovént 0.4
event
Outcome
-$5M +$8M S L
investmen ' 0.48

Define choice events and risk events.
Multiply the probabilities along the path.
Add the impacts along the path

Figure 2
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Outcomes

Example Decision Tree 94

Figure 3

Thus, in this case using our revenue predictions of $8M and $2M, we
have a 48%change of making $5M if we offer this service. Of course, most
environments are more complex than this, so there will be multiple branches
on the decision tree, each showing one possible outcome. Using this tree the
analysts can decide whether to go ahead or not. The project team would
help to determine the probabilities and impacts for this analysis.

B expected monetary value

The product of an event’s probability of occurrence and the gain or loss
that will result if it occurs is the Expected Monetary Value (EMV) of that
event. EMV can be used to compare alternatives.

Consider the following example, in which the PM faces a choice, and he
wants to know what is the least risky or most advisable path to follow:
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Choice A: accept an FFP contract to design and install new network in an
office floor area for $315,000 with a liquidated damages clause because the
buyer needs the network running for his opening event

Or

Choice B: accept the same FFP for $250,000 without the clause. The

“penalty” will be $150,000 if schedule not met with acceptable product

There is a 60% chance your cost will be $190,000 and a 40% chance your
cost will be $160,000. There is a 98% chance of meeting the schedule

Decision Tree

Schedule Risk a
|
Choose
without 4
clause
c
d
Choose e
with

clause ' £

.02

Figure 4
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Decision Tree Continued:

Expected
Outcome Monetary

Probability Outcome Value Value
a) 60% x $60,000 $ 3,600
b) 40% x $90,000 $  3.600
100% $ 7,200
c) 58.8% x $125,000 $ 73,500
d 12% x -$25,000 -$ 300
e) 392% x $155,000 i 60,;(6)8
f) 08% x $25,000 o 20V
100% $134,160

0

Once the numbers have been determined for a specific risk, we can
calculate the overall impact of that risk. This impact is calculated by
multiplying the probability of occurrence by the cost of the consequence.

IMPACT = probability of risk x consequence of risk

We can calculate two such numbers for each risk, one being a measure of
the time impact and the other a measure of the monetary impact. These
numbers are a measure of the severity of the risk, but otherwise, in
themselves, they are meaningless. However, if there are a large number of
risks on the project — and this is the case with pretty well every project —
then these numbers taken collectively are statistically useful. We will take
advantage of this fact in building some additional resources into the project
to use in dealing with risks.

The objective of the risk exercise is to design and manage the project in
such a way that the risks will not cause the team to fail in any of the major

project measures — time, cost and scope. So we need to use the risk
information to build the project plan to allow for this.

® Dealing With Risks

How will the team deal with risks?

There are a number of different things that will be done. First, they will
build contingency into the budget and into the schedule, in order to allow
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flexibility to handle those risks that will occur. We will discuss how these
are integrated into the schedule and budget in other chapters; in this chapter
we will discuss how to calculate the amount that should be included.

Second, they will identify a method of response for each risk. This is
initially done at a high level, specifying only the way in which the risk will
be handled if it does occur. We will discuss this further shortly.

And third, where the risk strategy calls for stronger action, they will build
contingency plans, at the level of detail required by the risk strategy, for each

risk. These plans are specific to the individual risks, and to the project
environment, so we will not discuss details of these plans.

5. Risk response

Risk response techniques generally fall into one of four categories:

a. Avoidance
b. Mitigation
C. Transfer

d. Acceptance

Let’s look at each.

Avoidance
In avoidance, we eliminate the threat from the project. If there is a risk

because new unproven technology might not perform as expected, the new
technology will not be used. This is avoiding the risk.

Mitigation

Mitigation is reducing the risk. This could mean reducing the probability
that the risk will occur. Or, it could mean reducing the cost of the
consequences. It could even mean reducing both of these factors. In any of
these cases, we are mitigating the risk.

Contingency plans generally aim to reduce the cost of the consequences.
Teams often include additional activities in projects in hopes that these will
prevent some risks from occurring. For example, sending the programmer on
a course in a new language before expecting her to use it is reducing the
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probability of bugs in the program. Project managers often place tighter
controls on aspects ofthe project with a high risk of failure.

Transfer

Here the team transfers the responsibility for dealing with the risk and the
impact to another party. This can be done in different ways. The two most
common are:

@ by insurance
- The project pays a premium to a company so that if a risk
does materialize, the project can be compensated for the
cost.
B by contracting
-~ The project team decides to contract work to a supplier,
either because the supplier has skills in that area that the
team does not have, or because the team does not have the
manpower for the items the contractor will provide. Usually
this in itself reduces the risk, because having work done by
people with the right skills in itself is less risky that giving
the work to someone who does not have the skills. If the risk
remains high, the contracting party will be asked to pay a
risk premium to contractor — the fee charged by the
contractor will include the contingency.

Acceptance

Probability of risk event

Impact ($$)

Visibility of consequences, such as publicity
Amount of information available

Manageability of risk

Importance or benefit of the project or deliverable
Risk tolerance of the various stakeholders

The full project list of risks is longest at the start due to all of the
uncertainties. Of course, this is reduced if you have a team that has worked
together before, are subject matter experts in their field, and you have a well-
defined scope, etc.

6. Inclusion of Contingency
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What is contingency? Contingency is the amount of money, or the
amount of time, that the PM includes in the project budget, or the project
schedule, to cover for the known unknowns, or risks. This is not an amount
that is included due to a specific project activity. It is an amount that is over
and above the activity budget.

Why would anyone include additional money and time not shown to be
needed by the project activities? The answer to this is obvious, but because
of the practices employed by PM’s in the past, management is often
suspicious of these inclusions. Project managers have been aware that things
go wrong, so they have often included additional time and funding into their
budgets to allow them to deal with the problems when they occur. But
generally they did not have any tools to allow them to justify the amounts
that were included. If we were to try to include the full amount that would be
needed, should every risk materialize, we would have to request such huge
project budgets that no project would ever be approved. And of course, these
amounts are not required, because none of the events are certain to happen,
so the case in which all of them would actually occur is so rare that we will
probably never experience it. So the project really needs some amount that is
less than the total that could possibly be needed. The problem is, how to
define this amount. Many companies estimate this by including a percentage,
say 10% of the project budget, for contingency. This is a step in the right
direction. It at least recognizes the need for contingency. However, some
projects are very risky, which some are not. So these projects need different
percentages of contingency. Wouldn’t it be better to include an amount that
in some rational way represents the expectations for the specific project?

Some project managers face the problem of how to convince
management that contingency is required at all. In an organization that is
mature in Project Management, it is recognized that contingency is required,
and that it is expected to be spent. In less mature organizations, there is a
need to educate the management to these facts. One suggestion would be to
discuss something that is meaningful to those who need to be convinced,
which illustrates the need. One example: In a congested city, propose calling
a meeting at 5 am on Sunday, and ask what time they would have to leave
home in order to ensure that they would be in the meeting room on time.
Suppose they say 4:30. Then suggest that since most people have objected to
attending a meeting at 5 am on Sunday, the meeting time has been changed
to Tuesday at 9 am. Ask if the person would them leave home at 8:30. An
example like this should clearly illustrate the concept of the need for
contingency. We know that it will take longer on Tuesday at 9. We even
know the causes: traffic, accidents, construction, etc. We just do not know
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how much there will be. But we know we will need more time than the
activity itself takes. Hopefully examples such as this can help to convince
management that contingency must be included and will be used.

The question then is, how much should be included to enable the team to
deal with those occurrences, which will affect the project, but not leave too
much money locked up in places where it might not be needed? The answer
to this is actually simple. The number of risks is large. The overall risk
impact can be calculated for every risk, as shown above. We said that this
number is meaningless for each individual risk. Possibly the risk will occur
and the cost will be the full amount shown as the cost of the consequence.
This is the case with both the cost in time and the monetary cost. Or the risk
will not occur, in which case no time or money is required. Statistically
though, the total time impact, and the total dollar impact, calculated in this
manner, will give a good estimate of the amount of time and money that
should be included to give the team the resources they need. And since the
team can clearly show how they arrived at the number, and what they are
covering for, there is backup for the request. In the past teams have ‘padded’
budgets by including large amounts of time or money with no clear
justification, in the name of contingency. These amounts sometimes
exceeded the required amounts, and the teams used them for purposes other
than contingency — scope creep or scope changes perhaps. This practice has
given many people the impression that contingency is not really needed, and
that some people try to build in too much contingency. Project managers
should work to dispel this view so that they will be more credible in the
future when they request contingency. Using the technique outlined here, the
PM has justification for the request, and if the risks do not materialize to the
extent predicted statistically, the PM should return any unused contingency.

The question remaining then is where to include the contingency. As
mentioned above, this will be discussed when we discuss the budget, and the
schedule.

We incorporate contingency to deal with the risks. But we also need a
risk management strategy and a plan for the most serious risks we expect to
meet. Working with the Project Sponsor, the team must develop and
implement the full risk management plan, identification

- probability, impact
- quantification
- response development
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In addition, they must respond to potential new risks as they arise,
communicate all of the information from the risk management process,
continually monitor the project activities to be aware of potential risks, and
their status, and when risks do materialize, implement the contingency plans.

Contingency Plans are a major factor in risk management. Using the risk
analysis, the team decides which risks require contingency plans and how
detailed or comprehensive these plans must be. Some plans are fairly
simple, or short. But if we consider projects such as Y2K projects, or
communications structure for a major event, we can see that sometimes
people work for man-months or even man-years just building contingency
plans. In these cases, spending the time and money to build these plans is
justified because the potential loss is so much greater.

In this chapter, we have addressed the processes that are required to
analyze and deal proactively with risk. We need to evaluate the environment
in which the project occurs, including the tolerance of all the key
stakeholders. The team must establish a risk management strategy that is
satisfactory to these stakeholders.  Then, actual risks are identified and
analyzed, allowing the team plans for potentialities, and to deal with
problems as they occur.

Where the risk analysis shows that risks exceed tolerance or jeopardize
the project, the team, in conjunction with management and other
stakeholders may need to decide to cancel or redirect the project.



Chapter 4
WORK BREAKDOWN STRUCTURE

In this chapter, we discuss the Work Breakdown Structure, a critical
project management tool. The Work Breakdown Structure is a methodology
for determining project activities by systematically breaking the project into
deliverable-oriented packages. It is a systematic analysis of the full scope of
the project, defining all the deliverables, and all of the activities required to
produce the deliverables. The team identifies all of the project activities by
creating a Work Breakdown Structure. When they finish they will have a
picture of the full project. Then the team can proceed with the work,
ensuring that all aspects of the project are covered. If any activity is not in
the Work Breakdown Structure, it is not in the project. Therefore no one
on the team should be working on it. So everything that is to be done to
complete the project must show up in the Work Breakdown Structure —
commonly known as the WBS. This includes all activities related to
delivering the product as well as all activities related to managing the
project. Be sure to keep this in mind as the WBS is being built. The
PMBOK® Guide gives the Time Management Processes as follows:

Time Processes

Activity Definition
Activity Sequencing
Activity Duration Estimating Figure 1
Schedule Development
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The WBS is a breakdown of the project into deliverable-oriented
groupings. These groupings eventually turn into action items.

The purpose of the WBS is to assess WHAT is to be done (Activity
Definition), and WHAT is to be produced. It must include everything that is
included in the project, whether it be something for the project - in fact, all
the project management must be included,- or something to create the
product. The WBS shows all of this - the WHAT of the project. But only the
WHAT.

The WBS is created by breaking the project into deliverables, and then
further breaking down these deliverables. DO NOT think about the time. The
times will be determined later. Of course the dates are critical. But they are
not part of the WBS. The WBS just gives all the activities that we will need
to consider when we eventually do get to consider the timing. But when
creating the WBS, we want to focus on the deliverables. So we leave all the
timing till later. The dates will eventually appear later in your project plan.

Another common mistake is breaking the work down by department or
function. While this can certainly be done, proceeding this way has a higher
risk of missing some project aspects. So do not work with departments or
functions. Instead break the project down into deliverables.

The first level of breakdown is a set of major deliverables. These will
probably already be listed in the charter, and if not, there should be such a
list in the scope statement. Next, one by one, each of these deliverables is
further broken down into more detailed deliverables.

It is not necessary, or even advisable to be rigid in the placement of the
project specific content into the WBS. There are many acceptable ways in
which any project can be broken down. If some system works for the team
and those who need this information, that system should be used. However,
there are some rules, which should be followed in creating the breakdown:

- The WBS in totality identifies all project components and deliverables

- The WBS ensures there are no gaps or overlaps

- The top levels must be deliverable-oriented

- Elements must integrate to project whole

- There should be no ‘single children’

- The bottom level of the WBS shows activities, which are assignable.

- All boxes are numbered in defined patterns

- Cardinal rule:  Ifit’s not in the work breakdown structure, it’s not in

the project.
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What does this mean?

1. The WBS in totality identifies all project components and deliverables

The content of the WBS must include everything in the project. So we
will start with the full project, and break it into major deliverables. Then
each of these will be further broken down. We must do this in such a way
that no part of the project, no deliverable and no activity is missed. The
breakdown must be very thorough to ensure that all project and product
deliverables are covered.

2. The WBS ensures there are no gaps or overlaps

Every deliverable, and every activity, is included in the WBS once, and
only once. To have every activity included once, we need to ensure that we
include all deliverables at every step. When any deliverable is broken into
sub-deliverables, the sub-deliverables must ‘add up’ to completely describe
the initial deliverable. When using an org chart type format for the WBS,
this means that the ser of boxes immediately below any box completely
describes the box above.

To ensure that each activity is included only once, we have to sift through
the WBS to ensure that nothing appears twice. It often happens that a project
has activities that appear to be the same, when in fact they are different. If
we have a program and also a meeting, and we want to write documentation
of each, documentation under the program is quite different from
documentation under the meeting deliverable. Both can be included because
they are different. However when two deliverables such as this occur, they
should be named is such a way that they can be clearly differentiated.
Therefore, do not call them both ‘documentation’. Call one ‘program
documentation’ and the other ‘meeting minutes’ to differentiate.

3. The top levels must be deliverable-oriented

As discussed above, there are many ways in which the project could be
broken down, but the recommended decompoition is into deliverables, to
keep the thought process addressing what is to be proudced, and what is to
be done

4. Elements must integrate to project whole
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This will happen if each box is broken down carefully to include all
components.

5. There should be no ‘single children’.

When decomposing a project, it is likely that at some point a deliverable
will be decomposed into a single deliverable. This does not actually make
sense. Either there are more than one sub-deliverables or activities making
up the upper box, or the lower box is in fact the same as the upper box. So,
either there will be more than one deliverable below, or there is no need for
further decomposition.

6. The bottom level of the WBS shows activities, which are assignable.

At some point in the breakdown, the deliverables actually turn into
activities. At this point a verb can be added to the deliverable. The bottom
level activities must be assignable to a single individual or unit. Until this
can be done, further breakdown is required. The bottom level activities will
be used to build the project schedule, and it is these activities that will be
monitored. So they need to be clear, and the accountability for each must be
definable.

7. All boxes are numbered in defined patterns

There are some acceptable formats for the WBS, as shown in the
examples. Regardless of the format there is an accepted numbering
convention — also shown in the examples. The deliverables must be
numbered according to this convention.

Cardinal rule: If it’s not in the work breakdown structure, it’s not in
the project.

The WBS is the CORE of the project plan. Everything else is built
around the WBS. Without it the project plan cannot be properly completed.
However, it is not necessary to be rigid in the way the WBS is created. There
are some standard formats that need to be followed and also some rules
which essentially point people to use deliverables rather than functions or
time, as just described. But within this, any set of deliverables can be the top
level, etc.

There is only one caution — include only work that is to be done as part of
the project. Anything done after the project is not part of the project and
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should not show up in the WBS. This might sound silly, but if the scope has
not been clearly defined, sometimes items, which should not really be part of
the project, work their way into the WBS. In the case of our sample project
here, suppose that we had not excluded the product sales, or the
establishment of prices. Some groups might have included activities related
to these two deliverables in the project. This happens easily when the people
who are responsible for such functions are project team members. They are
aware that they have to do the follow-up functions, and they sometimes
include these activities in the project work, not realizing that they are not
required deliverables — from the project perspective.

Once we have the WBS the activities are defined. The PM can then
assign people, time, dollars, etc to each one.

The WBS can be in chart form, along the lines of an organization chart,
as shown in Figure 1 or it can use the same format as the table of contents
for a book. The WBS in Figure 1 is not complete, but some of the
deliverables have been decomposed to illustrate the technique.

Sample Work Breakdown Structure

Figure 2

As discussed, the creation of the WBS starts with the high level
deliverables which are listed in the charter. These are then broken into
smaller deliverables, gradually working down to smaller pieces, until the
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‘bottom level’ is reached. The bottom level elements are actually activities.
Instead of expressing them as deliverables (the what) it is possible to include
a verb, expressing them as activities. These activities must meet certain
criteria. They must be

- assignable

- independent

- measurable

- schedulable

~ budgetable

~ suitable size What does this mean?

Assignable — the activities must be something that can be assigned to one
person or group. If the work spans more than one unit, further breakdown is
required. The reason that we want to assign to one unit is that the bottom
level activities will be used to set up the project resource allocation, the
schedule and the budget. The project manager will monitor these activities to
ascertain that the project is on track. It is necessary to know who is
responsible for each item in order to manage the completions.

Independent — each activity must be independent to facilitate
management of the items. If interdependencies exist, it will be difficult to
determine where problems lie. Finger pointing might become a problem.

Measurable — in order to determine whether or not the activities have
been completed satisfactorily, the activities should be measurable. This will
allow the team to specify the required levels for satisfactory completion, and
the PM to determine when these have been reached.

Schedulable — the activities will be used to build the project schedule, so
it must be possible to assign a start and end date to each. Therefore ongoing
work cannot be included in the WBS. All work must be broken into units to
be scheduled.

Budgetable — the project budget will be determined by assigning costs to
the bottom level elements, and adding these up to determine the cost of each
deliverable, and finally the cost of the full project. So it must be possible to
determine the cost of each of the activity elements.

Suitable size — while there is no strict definition of what a suitable size
might be, the size of the bottom level elements must be suitable for
monitoring. An activity that lasts for 6 months might meet all of the above
criteria, but for the PM to allow an activity to proceed for 6 months before
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declaring completion would leave open too great a possibility of missed due
dates. Therefore large items should be broken into smaller components to
allow better control of the project. A length of something in the order of 2
weeks is generally considered to be reasonable for an activity. But there will
be cases where somewhat longer or shorter is acceptable. This will depend
on the project, and on how critical items are

Even at the bottom level, elements can still be broken down further, but
this is not necessary for the WBS. Elsewhere in the project documentation
the team should provide the detailed information for elements, which would
benefit from further definition. Any tasks will be specified in this
description, which is sometimes called a xxx dictionary.

Some people wonder why the project management activities should be
included in the WBS. Hopefully the discussion above will clarify the
reasoning behind this. It is quite possible that in the project charter, and
maybe even in the scope statement, project management was not mentioned
as a deliverable. That is probably fine for these two documents. They are
usually focused on the product. However, given the only those items in the
WBS will be included in the budget, the resource allocation and the
schedule, how can the project be fully resourced if these critical activities are
not included? Obviously they are part of the project, they will use time and
resources, so they need to be included.

In fact, not showing them also has the effect of giving the impression that
the management is in fact either easy or unimportant. Neither of these is true.
The project management activities should be given the same respect as the
product related activities.

When the WBS is complete, we will then move to the next steps, which
are:

+ Add duration and dependencies so we can build the logic network

+ Add the calendar to the logic network to give the schedule

+ Add resource names to each activity

+ Add dollars to each activity

This will allow us to calculate the budget, and also, using the schedule, to
plot out the cash flow — which might in turn influence changes in the
schedule. We will be able to determine the flow of work, and using that
along with the activity durations, build the project schedule.



78 Work Breakdown Structure

This next step is a systematic analysis of the full scope of the project,
defining all the deliverables, and all of the activities required to produce the
deliverables. In this step we will identify all the project activities by creating
a Work Breakdown Structure. When we finish we will have an analysis of
the full project and all the activities that comprise it. Then the team can
proceed with the work, ensuring that all aspects of the project are identified
and covered. If any activity is not in the work breakdown structure, it is not
in the project. Therefore no one on the team should be working on it. So
everything that is to be done to complete the project must show up in the
work breakdown structure — commonly known as the WBS. This includes all
activities related to producing the product as well as all activities related to
managing the project. Be sure to keep this in mind as the WBS is being built.

The WBS is a breakdown of the project into deliverable oriented
groupings. These groupings eventually turn into action items.

The purpose of the WBS is to assess WHAT is to be done, and what is to
be produced.

It must include everything that is included in the project, whether it be
something for the project - in fact, all the project management must be
included,- or something to create the product. The WBS shows all of this -
the WHAT of the project. But only the WHAT.

The first level of breakdown is a set of major deliverables. These will
probably already be listed in the charter, and if not, there should be such a
list in the scope statement. Next, one by one, each of these deliverables is
further broken down into deliverables, continuing until tasks of an
appropriate level are reached. A common mistake is breaking the work down
by department or function. While this can be done, proceeding this way has a
higher risk of missing some project aspects. So do not work with
departments or functions. Instead break the project down into deliverables.

DO NOT attempt to schedule tasks at this point. The times will be
determined later, as shown in Chapter 8. Of course the dates are critical, but
they are not part of the WBS. The WBS just gives all the activities that we
will need to consider when we eventually do get to consider the timing. But
when creating the WBS, we want to focus on the deliverables. So we leave
all the timing till later. The dates will appear later in your project plan.

It is not necessary, or even advisable to be rigid in the placement of the
project specific content into the WBS. There are many acceptable ways in
which any project can be broken down. If some system works for the team
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and those who need this information, that system should be used. However,
there are some rules that should be followed in creating the breakdown:

- The WBS in totality identifies all project components and
deliverables

- The WBS ensures there are no gaps or overlaps

- The top levels must be deliverable oriented

- Elements must integrate to project whole

- There should be no ‘single children’

- The bottom level of the WBS shows activities that are assignable.

- All boxes are numbered in defined patterns

What does this mean?
1. The WBS in totality identifies all project components and deliverables

The content of the WBS must include everything in the project. So we
will start with the full project, and break it into major deliverables. Then
each of these will be broken down. We must do this in such a way that no
part of the project, no deliverable and no activity is missed. The breakdown
must be very thorough to ensure that all project and product deliverables are
covered.

2. The WBS ensures there are no gaps or overlaps

Every deliverable, and every activity, is included in the WBS once, and
only once. To have every activity included once, we need to ensure that we
include all deliverables at every step. When any deliverable is broken into
sub-deliverables, the sub deliverables must ‘add up’ to completely describe
the initial deliverable. When using an org chart type format for the WBS,
this means that the set of boxes immediately below any box completely
describes the box above.

To ensure that each activity is included only once, we have to sift through
the WBS to ensure that nothing appears twice. It often happens that a project
has activities that appear to be the same, when in fact they are different. If
we have a program and also a meeting, and we want to write documentation
of each, documentation under the program is quite different from
documentation under the meeting deliverable. Both can be included because
they are different. However when two deliverables such as this occur, they
should be named is such a ay that they can be clearly differentiated.
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Therefore, do not call them both ‘documentation’. Call one ‘program
documentation’ and the other ‘meeting minutes’ to differentiate.

3. The top levels must be deliverable oriented

As discussed above, there are many ways in which the project could be
broken down, but the recommended decomposition is into deliverables, to
keep the thought processes address what is to be produced, and what is to be
done.

4. Elements must integrate to project whole

This will happen if each box is broken down carefully to include all
components.

5. There should be no ‘single children’.

When decomposing a project, it is likely that at some point a deliverable
will be decomposed into a single deliverable. This does not actually make
sense. Either there are more than one sub-deliverables or activities that make
up the upper box, or the lower box is in fact the same as the upper box. So
there will either be more than one deliverable below, or there is no need for
further decomposition.

6. The bottom level of the WBS shows activities that are assignable.
Accountability for bottom-level tasks must be clear.

At some point in the breakdown, the deliverables actually turn into
activities. At this point a verb can be added to the deliverable. The bottom
level activities must be assignable to a single individual or unit. Until this
can be done, further breakdown is required. The bottom level activities will
be used to build the project schedule, and it is these activities that will be
monitored. So they need to be clear, and the accountability for each must be
definable.

7. All boxes are numbered in defined patterns

There are some acceptable formats for the WBS, as shown in the
examples. Regardless of the format there is an accepted numbering
convention — also shown in the examples. The deliverables must be
numbered according to this convention.

- Cardinal rule:
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If it’s not in the work breakdown structure, it’s not in the project.

The WBS is the CORE of the project plan. Everything else is built
around the WBS. Without it the project plan cannot be properly completed.
However, it is not necessary to be rigid in the way the WBS is created. There
are some standard formats that need to be followed and also some rules
which essentially point people to use deliverables rather than functions or
time, as just described. But within this, any set of deliverables can be the top
level, etc

There is only one caution — include only work that is to be done as part of
the project. Anything done after the project is not part of the project and
should not show up in the WBS. This may sound obvious, but if the scope
has not been clearly defined, sometimes items that should not really be part
of the project work their way into the WBS. In the case of our sample project
here, suppose that we had not excluded the product sales, or the
establishment of prices. Some groups might have included activities related
to these two deliverables in the project. This happens easily when the people
who are responsible for such functions are project team members. They are
aware that they have to do the follow-up functions, and they sometimes
include these activities in the project work, not realizing that they are not
required deliverables — from the project perspective.

Once we have the WBS the activities are defined. The PM can then
assign people, time, dollars, etc to each one.

The WBS in chart form, along the lines of an organization chart, is
shown in Figure 1. Alternatively, it can use the same format as the table of
contents for a book, as shown in Figure 2.

The following is a somewhat humorous version of a WBS in the alternate
form. Normally the lowest level would not be as detailed or menial as is
included in the example, but this serves to show how the numbering works,
how the chart is still hierarchical in nature, and honours the rule about no
single children.

Project: Get to Work in the Morning!
1.0Wake
1.1 Setting the Alarm
1.1.1 Decide on time necessary to get up
1.1.2 Change alarm time on clock
1.1.3 Choose the appropriate am/pm settings
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1.1.4 Select music or buzzer
12 Getting out of Bed
1.2.1 Turn off alarm, or set to snooze
1.2.2 After appropriate number of "snoozes", put feet on floor and move

2.0 Freshen Up

2.1 Clean Self

2.1.1 Shower

2.1.2 Dry

2.1.3 Brush teeth

2.1.4 Brush hair

2.1.5 Apply toiletries (anti-perspirant, powder, etc.)
2.2 Tidy Up Bathroom

22.1 Clean & Dry Mirror

2.2.2 Collect towels, clothes and put in laundry

3.0 Dress

4.0

3.1 Select clothing
3.1.1 Consult calendar for appointments, etc. necessitating particular dress
3.1.2 Check weather
3.1.3 Choose according to the above conditions
3.2 Prepare clothing
3.2.1 Ironclothing
3.2.2 Spray with anti-static spray
3.3 Select accessories
3.3.1 Consult calendar for appointments, etc. necessitating particular style
3.3.2 Review clothing chosen to determine metal, stones, etc. to correspond
3.3.3 Choose watch to match
3.4 Complete Task, put all selections on
Breakfast
4.1 Decide what to consume
4.1.1 Consult calendar for appointments, etc. to nutritionally balance the day
4.1.2 Choose something from each of the 4 food groups
4.1.3 Choose a beverage
4.2 Cook Breakfast
4.3 Eat Breakfast
4.4 Tidy up Kitchen
4.4.1 Fill sink with hot soapy water
4.4.2 place dishes in sink
4.4.3 Wipe firmly with cloth
4.4.4 Place dishes in rack to dry (or alternatively, dry and return to pantry)
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5.0 Travel
5.1 Determine mode of transportation
5.1.1 Consult calendar for appointments, etc. to determine if a car is required
5.1.2 Check driveway to see if the children have left you one
5.1.3 Walk to train station
5.2 Buy ticket for chosen mode of transportation

6.0 Arrive at work, ready to start your day.

Figure 3

Some people wonder why the project management activities should be
included in the WBS. It is quite possible that in the project charter, and
maybe even in the scope statement, project management was not mentioned
as a deliverable. That is probably fine for these two documents. They are
usually focused on the product. However, given that only those items
included in the WBS will also be included in the budget, the resource
allocation and the schedule, how can the project be fully resourced if these
critical activities are not included? Obviously they are part of the project,
they will use time and resources, so they need to be included.

In fact, not showing them also has the effect of giving the impression that
the management is in fact either easy or unimportant. Neither of these is true.
The project management activities should be given the same respect as the
product related activities.

When the WBS is complete, we will then move to the next steps, which
are to:
~ Add duration and dependencies so we can build the logic

network
- Add the calendar to the logic network to give the schedule

~  Add resource names to each activity
~  Add dollars to each activity

This will allow us to calculate the budget, and also, using the schedule, to
plot out the cash flow — which might in turn influence changes in the
schedule. We will be able to determine the flow of work, and using that
along with the activity durations, build the project schedule.
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Chapter 5
SCHEDULE CREATION

Now that we have the Work Breakdown Structure, we can think about
building the project schedule. Before the project schedule can be created,
the team must identify the activities, and determine all of the
interdependencies. In doing this the team can build a logic diagram
illustrating the ‘shape’ of the project. Once the optimal structure has been
determined this can be overlaid on a calendar, yielding a schedule. The
techniques for producing a critical path schedule are explained. In this
chapter we also discuss how to manage some typical schedule problems.

Everyone associated with a project is impacted by the schedule, and a wise
project manager will use assistance from all key people when building the
schedule. The project manager has the overall accountability for the
schedule, and will be the prime player in building and monitoring it. If there
is a project assistant or planner, he or she may prepare the schedule and
possibly also monitor it, particularly on a large project. Full team
involvement is required to build and adhere to a schedule in order to take
into account all potential dependencies, and to accurately estimate the
activity times. Functional managers in matrix organizations are impacted;
all stakeholders are affected. All should be informed about the end result at
the very least, and possibly also asked to contribute at some point during the
development.

In the PMBOK® Guide there is a systematic analysis of five processes
that are related to project time management. See Figure 1 for an illustration
of these processes. The diagram shows the stage of the project at which each
of the five processes occurs.
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Time Management Processes

Conceuing >
\
Controlling

Activity Definition Schedule Control

Activity Sequencing

Activity Duration Estimating

Schedule Development
Figure 1

The five time management processes are:
1. Activity definition
In order to build an accurate schedule, we need to know all of the
activities that must happen. The work breakdown structure, once

fully completed, identifies all project activities.

2. Activity sequencing

Once identified, the activities must be ordered. In order to do
this, the team must identify all the dependencies of any activity on
other project activities.

3. Activity duration estimation

The schedule must allocate time for every activity. The activity
durations must be estimated, using all appropriate inputs.

4. Schedule development
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Schedule development consists of first building a logic diagram
to illustrate the activity flow, and then overlaying the diagram onto a
calendar, once the start date is known. Further manipulation might
be required to accommodate considerations such as resource
allocation or time constraints.

5. Schedule control

Once the schedule has been developed and approved, the work
can begin. In order to ensure that all critical dates are met, it is
necessary that someone monitor the activity completions, and take
any required action to get things back on track if problems occur.

The main focus of this chapter is the development and management
of schedules. Schedules can be developed a number of different ways,
including

Top down
Bottom up
By phase
For specific purposes

o planning

o control

o production
Top down schedules are often prepared at the early stages of a
project, considering either major milestones, maybe drawing parallels
with previous similar projects, to estimate reasonable timeframes for a
project before the full details can be known.. This technique can be quite
effective as long as the basis from which the information is estimated is
sufficiently similar to the case at hand.

Bottom up schedules require knowledge of all project activities, all
activity durations, all activity dependencies. In order to get this level of
information, project details such as resource assignment are needed for
each activity. Therefore, it often takes considerable time to obtain this
information, and sometimes, full information is not available until after
the fact. However, this is the only fully accurate schedule for a project,
so it is highly desirable to build the project schedule in this way. Bottom
up schedules are built from work breakdown structure elements once
these are available
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When a project is divided into phases, schedules are needed for each
phase. When one phase depends upon previous phases, it may be
necessary to wait for some critical completion point in one phase before
a subsequent schedule can be can be prepared.

When schedules are prepared for specific purposes, the requirements
may differ. A control schedule might show points prior to activity
completion, at which the PM might follow-up on the activities, whereas
a production schedule might show only activities that are included in
production.

In this chapter we will walk through the steps for preparing the full
bottom up schedule. First the project manager must prepare high-level
WBS, usually with the involvement of the project team.

Secondly, the team must complete the full WBS. At the outset of this
step, the bottom level activities must be identified. (One technique that
works effectively for manipulating these activities to decide on
appropriate positioning is to put these bottom level activities on stickies,
and post them on a whiteboard. Identify dependencies and constraints
for the activities. This is best done with the full team, or at least with
input from people with experience in the specific functional or technical
areas. This allows for the creation of the project network - ie. logic
diagram of the project. When the network is complete the paths can be
identified, and the critical path can be identified. The network can then
be overlaid on a calendar to determine the completion dates. If the full
project duration is too long (often the case) or too short (rare!), or if
some crucial milestone dates are not met by the resulting schedule, the
team may want to apply logic and experience to make the path fit the
requirements. When it is verified that the constraints are met, at this
point the team should computerize this information. The resulting
schedule can then be published as a communications tool.

Developing the Logic Network
» Defining the Activities
Generally everyone associated with a project is anxious to understand the

project schedule. As can be seen from the discussion so far, we cannot get to
the schedule until the activities are first identified. These activities constitute
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the bottom level of the work breakdown structure. How are activities
defined? The team can use many methods:
Use knowledge gained through experience
Develop from the structure of previous projects
They may be defined in a contract or customer agreement
Many may be defined in practices or procedures
They may be defined by the structure of another current
project

®* Determine the Activity Durations

For each activity, we need to know the anticipated duration. Activity
duration is best estimated by the person who will perform the task. The
project manager should collect this detailed information from all team
members. If the specific team member is not yet available to provide the
information, someone with knowledge of the function should give the
estimate, or one of the above techniques should be used to determine the best
estimate. The duration of any of the activities is independent of any activity
dependencies, and is determined by the work that must be performed.

When creating a time estimate, be sure to consider
* the work to be done
* the person doing work
* any equipment/resource requirements which might impact
the duration
* other commitments of the people or resources
*  corporate overhead
* project overhead

When obtaining duration estimates, the project manager should request
that each person estimate the actual work time to perform the task, without
adding contingency time. Contingency will need to be included in the project
schedule, but this will be defined and added by the PM, to account for
uncertainties in the activity durations, as well specific project risks.
Including contingency in the activities as well will result in double
accounting, hence reducing the accuracy of the schedule. The PM needs to
maintain control ofthe inclusion of contingency.

When an estimate is requested, the project manager should also ask for
background on how the number was determined, because there are many
ways to arrive at such numbers. For example, there are often standard
estimates, values that are the usual time required for such tasks. Statistically
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such tasks will fit these durations, however, if there are specific differences
in the current project the PM may need to modify these estimates to fit the
project conditions. So it is important that the PM be aware that standard
numbers are being used, and also be aware of the potential differences in the
current project. Another good source of time estimates is the time result from
previous experience. Again any differences between previous experience and
the current situation need to be factored in. Records from previous projects
might provide good information if there is not enough first hand experience
available. For a new activity, where history is not a good guide, expert
judgment is the preferred technique. Here the project manager should still
take into account all knowledge available about the person doing the
estimating. Some people consistently over or under estimate, so numbers
from these people should be adjusted appropriately. It is always best to use
actual estimates from project team, as they can best take into account their
own abilities and limitations. When the details are not clear, people
sometimes provide loose estimates that are the best information available. In
this case the risk of inaccuracy is high, and this risk needs to be taken into
account in the contingency planning. When all else fails, guessing is all
that’s left; as the project unfolds it will be necessary to revisit and correct
such estimates.

The project manager should request that all inputs include project and
non-project time. Before the schedule has been laid out it is difficult to build
in some of the non-project time, such as specific holidays, or preset
meetings. These will have to be added during the schedule adjustments after
the final dates are laid out.

For the project it is recommended that the team estimate optimistic,
realistic and pessimistic times. In order to accomplish this it is useful to
obtain a range of estimates for each activity, or at least a distribution within
which the times might vary. In fact, some risk programs that can be used
with project management software can take these distributions into account,
using them to estimate a range of values for the full project.

* Dependencies

Once all of the activities have been identified, and their durations
determined, it is necessary to determine which activity has any dependency
on other activities. If there were no dependencies amongst the activities at
all, the best strategy would be to start every activity on day 1 of the project.
Ifthere were enough available resources to do this, the project could then be
completed after the number of days required for the longest activity. For any
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real-world project, there are always some dependencies amongst the
activities.

The PM and the team need to look each all of the activities in the work
breakdown structure, one by one, and figure out what the dependencies are.
One technique that has been very successful for this is to write each activity
on a sticky label, and to line up the stickies with the initial activities first, on
the left, followed by those that depend on the initial ones. The more
activities the project has, the more complex the project network diagram can
become.

Often people ask about creating the project network by computer. Of
course there are tools available to produce these diagrams. However, before
the program can form the network, someone has to input the dependencies.
The team needs to define these dependencies, and tell the program what they
are.

Then the network can be formed either using software or manually. If the
‘stickie’ technique described above is used the team will in fact have formed
the network manually as the dependencies are being identified. Afterwards it
is a good idea to run the program as well, and to compare the manual
network to the one the program creates. In the comparison the team often
finds interesting information about the project.

There are actually four different types of dependencies. The most
common, and the default, is Finish to Start.. When a dependency is one of
the others, this must be specified. We now describe each of the four types. In
the diagrams that follow the symbol # shows the trigger that has to occur
before something else can occur. The symbol ¢ shows the item that is
dependent on the trigger 4.

FS - Finish to Start

1. The start of activity B is dependent upon the finish of activity A
2. The finish of A triggers, or allows for, the start of B
3. When A finishes, B can start
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4. B cannot start until A finishes.

Example: When the sanding of the drywall (A) is finished, the painting of
the walls (B) can start.

SS - Start to Start

The start of activity B is dependent upon the start of activity A
The start of A triggers, or allows for, the start of B

When A starts, B can start

B cannot start until A starts.

bl ol

Example: I am going to paint the walls a plain colour, and then put my
hands in a different colour to add hand details. I cannot start the hand
detailing (B) until I at least start the painting (A).

FF- Finish to Finish
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The finish of activity B is dependent upon the finish of activity A
The finish of A triggers, or allows for, the finish of B

When A finishes, B can finish

B cannot finish until A finishes.

bl s

Example: I am painting lines on the road, which I am paving. I must
finish the paving (A) before I can finish painting the lines (B)

SF- Start to Finish

A &

The finish of activity A is dependent upon the start of activity B
The start of B triggers, or allows for, the finish of A

When B starts, A can finish

A cannot finish until A starts

o

Example: The night shift can finish looking handling the trouble calls
when the first person from the day shift starts.

This dependency is very rare, but it is included here because it is needed
in a few situations.

NOTE: In every case the occurrence of one event allows for either the
start or the finish of the other. The dependency should be real, or it does not
need to be shown. However, in addition to these dependencies, there are
other considerations that are related. These are:

e Can versus must
Leads and lags
Soft and hard dependencies
Multiple dependencies
Activity duration
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Can Versus Must

Note that in each case we say that the triggering activity allows for the
other one. The occurrence of the trigger makes it possible for the other
occurrence. It does not mandate it. In other words, when the cake is baked I
can ice it. I might not. I might prefer to wait until just before dinner because
I like my icing fresh. But the real dependency is that I have to finish baking
the cake before I can ice it. Once the baking is finished, there is no longer a
dependency. I can ice it at any time I choose. So I fit this into my schedule
at whatever time is good for me. I can’t put it before the end of the baking
but I can put it anywhere I like after the baking finishes.

Leads and Lags

For each ofthe dependencies FS, SS, FF or SF, we can have either a lead
or a lag.  So, ifit takes 3 days for cement to cure, and I need to have the
cement fully cured in the foundation before I can start to build the frame of
the building, I can ensure this by adding a lag of three days to the “pour
foundation” activity. We would indicate FS + 3 to show the lag.

Pour Foundation Build Frame

FS3

Perhaps I can start cooking the potatoes 15 minutes before the roast is
cooked.

Cook Roast

ES-15

Cook Potatoes
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When there is a dependency, there is a need to tie the two dependent items
together in the right way so that if one of the items moves in time, the other
moves with it. Project Management software will do this for you. Although
it is somewhat cumbersome, this can also be done manually. The PM should
always select dependencies to produce the simplest possible model.

With lag: . | e

Figure 2

Soft and Hard Dependencies

Dependencies can be either hard (mandatory) or soft (preferable). Hard
dependencies must happen. It is preferable that soft dependencies happen,
but if the project comes to a time crunch, we might remove or lessen some of
the soft dependencies. Hard dependencies are very real, while soft ones are
usually related to rules or good practices. For example, we probably prefer
to completely finish programming before we test a program. But we often
don’t have the luxury of enough time to do this. So we would declare the FS
dependency, and set our schedule to allow for it. Then if we find that our
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schedule is too long to meet the due final date we might move the testing
back to overlap the programming. In this case there is a hard dependency on
the start of programming plus some time for the actual program development
that will prevent total freedom of movement of the timing, even when we
remove the initial dependency on the completion of the programming.

Multiple Dependencies

In any of these cases there can exist more than one dependency. For
example, it may be necessary to finish multiple items before something else
can be started. [ cannot put up drywall in a new office until the
communications wiring, the electrical wiring, the plumbing and the furnace
ducts are installed.

In some cases there may be multiple dependencies affecting the same
pair of items. Consider paving a road and painting lines. In this case we
have both a start-start and a finish-finish dependency relating the two items.

When the network is built, dependencies must all be built into the flow of
the activities. For FS it is fairly easy to work with the flow. But when other
classes of dependencies occur, it takes more thought to ensure that the
linkages are properly defined. For example, for a finish to finish
dependency, initially determine the timing for the first activity, then link the
finish of the second to the finish of the first. This, with the duration, will
give the finish timing of the second.

The start of A and B are not linked in an FF dependency, so the start time
of activity is not relevant in making the determination; t is the finish times
that must be linked. The start of the second activity will be determined by
working back from the finish. It must start enough beforehand to allow for
the full duration. The condition is that A cannot finish before B finishes. If
desired or necessary, it can actually finish later - just not earlier.

Constraints

Once the dependencies have been identified, it is a good idea to think
through any constraints that exist as well, and these can also be tagged to
the appropriate activities.

A number of constraints could possibly exist, such as:
~ ASAP : as soon as possible
~ MSO date: must start on
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- MFO date: must finish on

- SNLT date: start no later than

- SNET date: start no earlier than
— FNLT date: finish no later than

~ FNET date: finish no earlier than

Logic flow

The next step in the process is determining the logic flow for the project
activities. This is done by determining all of the dependencies, and using
them to line up the activities sequentially. The end result will be a chart
which shows all of the activities, and when each will start relative to each
other. Note that there are no actual dates assigned at this point, and dates are
not considered in the flow. The first step is to determine what the optimal
flow would be, according to the tasks and the dependencies, without
worrying about other factors. Later, changes can be incorporated if necessary
to take into account constraints, or resource requirements.

The output of the process can be called a project diagram, a network
diagram, or a logic network depending on the source. All refer to the same
thing — a diagram showing the logic flow of the activities.

There are two different accepted techniques for creating these diagrams,
the Arrow Diagram Method (ADM) and the Precedence Diagram Method
(PDM). The second is by far the more popular today, mainly because it
allows much more flexibility.

In the first method, Arrow Diagram Method (ADM), the project activities
are shown on arrows that run between nodes. The nodes are effectively
dummies, showing only as indications of the ends of arrows. In addition to
naming the activity, it is usual to also show the duration of the activity on the
arrow. Any given activity must have its source in one and only one node.

As we know, in real projects, there are many project activities that are
dependent on a number of activities and yet the ADM rule seems to say that
an activity can be dependent on only one. In fact, that is not what the
statement is saying. Any activity can have any number of dependencies, and
these all have to be shown. But the rules that apply to the ADM method. say
that you have to have one arrow for each activity, and that each arrow has to
start from its own node. So, sometimes you have to put in a number of
dummy nodes, to allow you to show all the dependencies.
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Arrow Diagram Method (ADM)

ACTIVITY
DESCRIPTION

Duration

Installing ATM equipment

>
3 days

Figure 3

The name of the activity and the duration are specified on the arrow.

Nodes delineate ends of the arrow. Only one arrow can join two nodes.

Iftwo activities can occur in parallel, a dummy node must be added to
terminate the second activity.

In the Precedence Diagram Method (PDM), the project activities are

shown on nodes that are interconnected by arrows, which show the
dependencies:

Precedence Diagram Method

Figure 4
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PDM puts the activity in the node. This technique also allows you to specify
not only FS dependencies, but also SS, SF and FF dependencies. This is
useful, because in real projects we have all of these. The ADM method does
not really allow for this.

PDM also allows many arrows to flow into one box, although it is preferred
that these be drawn clearly so that it is clear which arrow is going to which
box. Sometimes problems can arise in reading diagrams with multiple
arrows that cross) The diagram can be drawn your network the way an
electrical circuit is drawn, with little blips to show the point at which one
line crosses another.

In order to illustrate the techniques let us draw the ADM and PDM for a
project with two activities, to program a module for a service order system
and test/debug.

The project has two activities:
1. Program an order module
2. Test and revise

We have some duration information on these activities:
Programming takes 20 hours.
Testing takes 10 hours.

We also have some dependency information about the activities.
Testing cannot start until 4 hours after programming starts

Testing cannot finish till 5 hours after programming finishes

Using the ADM technique, the logic diagram would be:

Program
4 16 0
Test 1
2 o —>e
Test 2

Figure S
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In order to show all of the information we must split each activity into
two parts and add a dummy activity to show the dependency. Dummy

activities MUST have O duration.
Using the PDM method, the network looks simpler, even though it shows

the same information:

PDM

Figure 6

Let’s look at a network that is a bit more complex, first in ADM form,

Establish customer Confirm
nts 208 interdependencies

1
0 Determine
Verify current Actual
performance performance
specifications
4 for new
| equipment
Conﬁm_z equipment Establish delivery
availabihity schedules Figure 7

1
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Then PDM a network that is a bit more complex in first ADM form

Figure 8

Let’s impose an additional condition on this network:

Suppose that establishing customer requirements can’t start without
initial data on the performance of the current network and it will take us 2
days to measure this.Let’s see what then happens to the diagrams:

The ADM diagram becomes:

Fine
tune
design

Establish Confirm Redesign
customer interdependencies  network

Verify initial
current net

Determine

network Verify current 3 performance
performance specifics for
New

equipment

Confirm Establish
equipment delivery
schedules

availability

1
And the DM becomes:
* Initial 8 nodes and 11 arrows become 9 nodes and 12 arrows.

Figure 9 4
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Figure 10

Thus both techniques can be used. But it is cleaner to show the more
complex information using PDM.

Once the structure of the diagram has been created, the next task at hand
is to determine the actual timing of each of the activities. This is done first in
general terms. Later the calendar can be added to determine the exact dates.
But initially we can work with activities starting on day x of the project, and
completing on day x+d, where d is the duration of the activity. This will give
the eventual duration for the full project, at least until problems with
resources, or constraints or the addition of contingency cause it to change.

Using the sample of a logic network shown in Figure 11, we can work

initially on finding the early dates — the earliest date at which each activity
can start, and thus the early finish for each activity.

Figure 11

In this diagram we can see the early start and finish for each activity.
These are found by making what is called a Forward Pass. The rules used
for the forward pass are:
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B Start with the initial activity

B All activities start at 8am on the start date and finish at 5pm on the
finish date

B The early start date of an activity with multiple predecessors is
determined by the latest early finish of the predecessor activities

B Be careful to note the types of dependencies

The late finish date of an activity with multiple successors is determined
by the earliest late start date of successor activities.

Critical Path

In the end we have a network of project activities, and we can see within
the network a number of activity paths, each of which must be completed
before the project will be finished. In our example we see four paths:

ABF

ACF

ADEF and

ADEGF

Besides the relative timing, we can also determine the lengths of the
paths, and we can decide which path is the one that must be constantly on
track in order to prevent the overall end date from slipping. This path is
called the Critical Path. The critical path is defined as the longest path in the
network. Since it is the longest path, its length defines the shortest time is
which the project can be completed. And, if any activity on this path is not
completed on time, the project will be late. So it is very important that the
project manager carefully monitor all of the activities on this path to ensure
that none of them will be late.

Generally, the critical path does not have any float. This is there is usually
time pressure on projects, so once someone calculates the longest path in the
network, they set the finish date as the date determined by this process, and
this leaves no float on that path. When it happens that the finish date for the
project is set independently of the detailed project planning, the pre-set date
is usually tighter than the one that is determined by the optimum project
network with the durations, constraints and contingency included. But it
could happen that the finish date is in fact a bit later than the required time,
so the longest path gets things done earlier than this date. If this happens,
then the critical path in fact has float.
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Since the definition of the critical path is the path that is the longest, it
would be easy to presume that there is only one critical path in any network.
However, it is easy to see that this is not necessarily the case. Why could two
or even more paths not be the same length, and if this happens, of course
these paths could be the longest length. So, while it is much easier for the
PM to manage a project that has only one critical path, it is quite possible
that there are multiple critical paths.

Also, there can be what are called near-critical paths. These are paths that
have only a small amount of float. In a project that runs for maybe 500
working days, a path that has only 3 days of float is not technically a critical
path, but obviously there is very little room for slippage, so the PM will want
to treat this as a critical path to ensure that no slips jeopardize the project
completion.

Float

In this discussion we have introduced the concept of float, but this has not
yet been defined. In fact, there are a number of different types of float, so we
need to define each of these.

Free float: is the amount by which an activity can slip without affecting the
early start date any other activity

Total float: is the amount by which an activity can slip without affecting
project completion date

Negative float: is what occurs when the project cannot finish by
predetermined completion date

Slack time: 1is the difference between scheduled completion date and term
required to meet critical path dates.

NOTE: The PMBOK® GUIDE calls float slack time, so in some
references the distinction mentioned here is not made.

Schedule

Now that we have the structure for the optimum network, we can look at
some of the other considerations. We can line up the activities along a
timeline now, even though we may not yet know the exact start dates. When
this has been completed, we might also be able to note the names of the
people assigned to each of the tasks. Once the tasks have been assigned, we
can work through the timeline to ensure that no one is double booked — or
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worse. Ifresource problems are found decisions will have to be made about
how to solve these.

Finally if we know the start date, we are now ready to create the actual
schedule. We can do this by lining up all the activity start and end dates with
the calendar.

Schedules can be shown as:

B Lists of activities, with associated dates

B Only high level milestones, with completion dates

B Gantt chart

B Logic network with calendar

Any of these formats may be acceptable. The PM should determine
which is the most useful to him or her, and which would best meet the needs
of the key stakeholders.

One of these formats shows only milestones. Milestones are significant
events in the project lifecycle. Many people do not need to know the details
of the schedule, but they are interested in when major accomplishments will
occur. For these people, the milestone schedule is sufficient. In the chart
below we can see why it is wise to include milestones in a project schedule.

This chart, sometimes called a hammock diagram, shows the effort levels
that are usual as people work on tasks or activities. They start out very
ambitiously until either interest wanes, or other activities encroach. Then the
activity slides a bit until an imminent due date provides the impetus to
increase the focus and energy to complete the item. If the project is divided
into milestones, there are multiple opportunities for smaller catch-up periods,
so not as much work is at risk as would be if the milestones were not
considered.
i~ Milestones

Time

Figure 12

v
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Figure 13 shows a screen shot from a project Gantt chart.

& Mic Project - Andrew's Engine

Tue 84302113
Thu 82202121210
Mon 8/8002: 3,5
cof ey
Mon 8802
Tus
Tue 3A002

Figure 13

Contingency

Once the project network is defined, we must build in the schedule
contingency. A better approach is to wait until the schedule is laid out on the
calendar, and any constraints have been established, and then include
contingency. It is preferable to wait, especially if there are time related
constraints, because the flow of activities may change when the constraints
are included.

The amount of time contingency that must be included is known from the
risk analysis. The question at this point is where this additional time should
be included in the schedule.

The options for the inclusion of contingency are similar to those for then
inclusion of budget contingency, and some of the issues are the same. We
could add the full contingency at the end of the schedule, immediately prior
to the due date, to allow the PM maximum flexibility in managing it.
However, this would not make sense to the team, as it would be obvious that
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they were being driven to complete their tasks too early. Some would balk;
some would simply procrastinate, feeling that they were entitled to use the
contingency to cover for their own problems. And of course, every time
during the project that contingency was needed, the PM would have to
readjust the full schedule, moving time from the end of the project back to
the spot where it was needed. Another approach would be to distribute the
contingency time evenly across all activities. This would have the
unfortunate, but expected result that every activity would overrun, using up
the contingency in bits and pieces for activities that it was not anticipated
would need contingency. So this is not a good method of including it.

A better solution is to allocate time in smaller packages, to different
locations. These locations should be on the critical path, and they should
follow activities that have time risks. It is always wise to put some time
contingency at a point where multiple paths feed into the critical path. This
allows some room to maneuver if problems do occur.

So, recapping, after we have the activities from the work breakdown
structure, and we work through the dependencies, we can create the project
network. Next we have to determine the expected duration time for each of
the activities. At that point, we can then take the project network, and lay it
out along a calendar. We would line up the activities with no predecessors at
the beginning of the network, and they will extend along the calendar over
the appropriate times. We can work forward one by one, till all of the
activities are lined up along the calendar in the optimal configuration
according to the dependencies. Then we look at every activity and determine
who will do it. Some of these will be clear, because they are skill based. For
others we may have some flexibility. At this point the picture starts to get
interesting. We can now look at the calendar, and walk through day by day,
or week by week, etc. We can look at this from the perspective of the
resources. And we can get a resource profile for every resource on the
project.

Dealing with Challenges

In an ideal world, everyone works out to be 100% (of their allocation to
the project) loaded consistently throughout the whole project. But then, we
should be so lucky. It is far more likely that variations in the workload vs
resource availability will perturb the project schedule

Suppose that someone (person 1) is severely overloaded weeks 2-6, and
someone else (person 2) is seriously under-loaded weeks 5 and 6. But the
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first person has nothing weeks 7-10. The PM should take some action to
remedy this, distributing the load so that everyone is consistently loaded
over the time of the project. Let’s consider how this can be done. The PM
could take load from person one and give to the less loaded person. Of
course this assumes that both people are equal in ability, skill sets, etc. In
practice that is quite rare. If both people are 100% assigned to the project
through weeks 1-10, we would really like to have each loaded to 100% for
this full time. Maybe someone else is available for 50% for 3 weeks, then
80% for 3 weeks, then 50 %. This third person’s profile is different so when
we assign load to the third person we are fitting the load to a different profile
than that of the first two.

We can assign any work to a resource other than the one initially
selected, but we may have a skill match problem. The impact of this
substitution will probably be to extend the duration of the project, since the
replacement person will probably take longer to do the work. We might also
be lowering the quality. We need to assess the situation carefully to see how
good or bad any such substitution will be.

Ifit isn’t practical to reassign the tasks, or we do not want to move some
activities to another resource, what other possibilities do we have?

We could hire additional people. Of course, this will impact the budget,
and maybe also the time, because maybe people will have to help the new
resource get up to speed. But this is one possible solution.

If we can extend the due date of the project we could use the current
staff. This might be the best solution if the budget is tighter than the time, or
the quality is the major issue.

We could consider working on activities in parallel. If we change the
pattern of the activities, we are, in effect, attacking the dependencies. This
also has potential impacts. In particular, risk goes up, and maybe other
activities will need to be reordered elsewhere in the schedule. We can do this
but first we have to assess the impact.

Another possibility, although an understandably unpopular one, is to
require everyone to work additional hours per week or per day, without
additional compensation. This has been becoming more the norm over the
past few years as budgets tighten. As long as no individual is loaded to more
than 24 hours in a day, it is possible to do this; preferably people should be
left enough time to eat and sleep a bit - but this sort of “stretch” work
assignment is now very common when a project is facing critical delays. If it
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becomes necessary to do this, the project manager needs to be careful not to
schedule someone for long days — 16-hour days for long time periods.
Eventually something will certainly give. Even if it isn’t the project that
suffers the loss, does the project manager want to be responsible for this? In
fact, any such overtime scheme should be limited to something less than say
10 hours per day. If hours extend beyond this, productivity suffers, and it can
cost more time or dollars to fix the damage than it is worth.

Another way to solve scheduling problems would be to eliminate some
project scope. This can certainly save time. But before doing this, the PM
must check with the key stakeholders to ensure that they can live with the
reduced scope. Otherwise the time required to build in the removed material
might even exceed the original requirements.

We could look into shortening critical path activities. The critical path is
the longest path: if the schedule is too long to complete by the due date, it
will be necessary to shorten it. Shortening activities that are not on the
critical path does not buy us anything, but shortening critical path activities
does produce value. Activities can be shortened in three ways. One way to
do this would be to decrease the actual scope of the activity. This could lead
to the problems discussed above. A second way would be to reduce the
quality of the output. There should be specifications indicating the
acceptable level of quality. If so, we need to verify that these are still met. If
they are not, the key stakeholders need to be consulted for their acceptance
of the new reduced standards. Or we could add resources to complete the
activities in a shorter time. This needs to be done carefully, and two factors
need to be considered.

First, it is necessary to understand the difference between duration driven
activities and effort driven activities. Effort driven tasks can be completed
earlier by adding manpower. i.e. installing 42 ADSL cards in parallel using 7
people rather than in series using one. Duration driven tasks cannot be
shortened. i.e. measuring error performance for a 24 hour period. Second,
even for effort driven activities, adding resources does not necessarily
linearly decrease the required time. There is a learning curve that comes into
play as the additional resources learn the task, there can be differences in
skill level, and there is often a communications requirement amongst people
sharing a task that causes the total required time to increase, even though the
elapsed time may be shorter. At some point the gains will not exceed the cost
incurred due to learning or communications and coordination requirements.
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When we assign a task to multiple resources rather than one, this is
called crashing the activity. Crashing attacks the durations, which means that
you put additional resources onto one or more activities to finish it (or them)
faster. Crashing raises the risk level, which in turn raises the possibility of
something going wrong. Crashing should be done with careful forethought to
determine where it would be best to do it. Crashing differs from another
solution, which is called fast tracking the activity. Fast tracking attacks the
dependencies, moving activities to earlier dates in the schedule than the
dependencies originally allowed. In attacking dependencies, it is best to back
off from a soft dependency to the true hard dependency that might underlie
it. This will change the nature of the dependency, and also raise the risk
level. In both techniques the length of the schedule is reduced, but they do it
indifferent ways.

We have considered quite a number of possible solutions, each of which has
impacts - extending the project time occurs in almost every alternative, and
if the time doesn't increase, the budget usually does. At the same time the
quality might go down, and people may experience unacceptable stress.
Choosing a solution to the challenges that arise to trouble the project plan
must be done carefully, and by people who have a view of the big picture in
the face of very real obstacles and constraints. These impacts will come back
to haunt the project.

One key principle in project management is that a good PM only agrees
to do what he or she can do with the resources provided. The techniques we
have been discussing allow the PM to determine whether the scope can
legitimately be provided with the resources allocated. In the required
resources are not initially, available, and the resulting scheduling problems
seem to cause additional problems, the PM should stand as firm as possible
in requesting that appropriate resources be assigned. At the very least, the
PM should ensure that he or she goes on record with a statement that more
resources are needed. Sometimes politics etc get in the way, but even here, at
the very least, the project manager needs to be on record with the reality of
what the true requirements are.

The specific solution selected for project challenges will be different in
different situations, and for different projects, activities, groups and people.
This is what makes project management interesting. We can work the
concepts and the theory, but we then have to apply these in a real world. The
project manager needs to line the assigned work up with the profiles of
available resources, within the constraints of budget, time, and dependencies.
In summary, we can do this by



Schedule Creation

- Attacking the dependencies: “fast-tracking”

- Attacking the durations: “crashing” - trade-off cost vs. schedule
- Reassigning certain tasks

- Extending the due date

- Dropping some of the scope

- Compromising the quality

- Obtain work for no compensation
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Chapter 6
PROCUREMENT

Many telecom projects require procurement of equipment of services
from outside the company. Most service development projects involve some
acquisition - perhaps purchasing ATM or DSL equipment or service
components for wireless service. Some marketing studies involve outside
help. E.g. we might want to contract some user-needs studies for a new e-
commerce service. Many operations projects involve acquisition of either
goods or services.

Any outside procurement should be done with the involvement of the
Purchasing department. While most project managers are aware that they
should work through Purchasing, some are not. Even when PM’s are aware
of the proper processes, they sometimes do not understand why this is
necessary. Some even see the purchasing department as a roadblock to their
project, adding unnecessary bureaucracy. Some of the newer companies do
not even have a purchasing department, which puts the project managers at
risk of legal problems unless they have a good understanding of the
implications of purchasing activities. However, in most telecom companies
of any size, the purchasing department is responsible for the procurement
processes, and this department works closely with project teams. Depending
on the organization structure selected for a specific project, the procurement
person may actually report to the PM for the duration of the project, or may
continue to work within the home department, contributing to the project
from there. The project manager and project team also play and integral role
in procurement, as they define what is required, produce the specs and
handle the control. The purchasing cycle and implications of the different
components are discussed in this chapter. We also discuss contracts, and the
management of disputes.
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Before we start into the details of the purchasing processes and tools,
let’s consider briefly why it is that companies have purchasing departments.
It is obvious that a central department can more easily maintain an ongoing
relationship with suppliers, and can take advantage of the company wide
purchasing power to negotiate better deals. A central department also
provides a focus on the purchasing function, which allows time to research
offered products and prices. In addition, the purchasing department can
focus on process and procedures for purchasing. Even more important, this
department will be fully aware of the uses and implications of all purchasing
tools, such as contracts, Requests for Proposal, Requests for Quote, etc. And,
in the case of a project, this department provides additional manpower for
purchasing functions on the project, which is often not charged back to the
project. Of course, if there is no charge to the project for this time,
sometimes project teams forget that this department is an extended team
member. Given that very important project work is done by this department,
PM'’s are reminded to ensure that they are included in team information and
recognition.

The strategy and processes that will be used for any project depend
heavily on the corporate strategy and processes, as well as on the project
strategy and processes. The team needs to ensure that they are aware of both
of these dimensions as the planning proceeds.

The purchasing processes
From the PMBOK® Guide, procurement processes are:

B Procurement planning - determining what to procure and when

B Solicitation planning - documenting product requirements and
identifying potential sources

B Solicitation - obtaining quotations, bids, offers, or proposals as

appropriate

Source selection - choosing from among potential sellers

Contract administration - managing the relationship with the dealer

Contract close-out - completion and settlement of the contract,

including resolution of any open terms
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Procurement Process

Solicitation

A\
\‘ Controlling
] «—— Source Selection
Contract Administration

Contract Close-out

Figure 1

Within these processes the procurement of services required many
functions. Not all of these functions are used every time, but it is best to
understand all of them. Figure 1 shows the functions, and where they fit into
the process continuum.
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The Procurement Process

Procurement| Solicitation | Solicitation Source Contract Closeout
Planning Planning Selection | administration
Bidders list
Requisition initiated
RFl or RFQ
Bid proposal or quotation
received
Bid analysis
Negotiation
Contract execution
Contract administration
Contract close-out
l ; l I I
| i | | “—"
Time
Figure 2

Let’s consider the processes.
Procurement planning - determining what to procure and when

The project team is the main source of procurement planning for the
project, even if the purchasing resource is not part of the project team. The
team needs to first decide what aspects of the project should be contracted
out. This might mean capital expenditure to purchase equipment, or the
hiring of manpower, or contracting of specific expertise. The team should
evaluate what can be done in-house, and what would be best handled
externally.

According to the PMBOK® GUIDE, the inputs to procurement planning
are

1. Scope Statement

2. Product description
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3. Procurement resources
4. Market Conditions

5. Other planning outputs
6. Constraints

7. Assumptions

The tools used for this process are
a. Make or buy analysis
b. Expert judgment
c. Contract type selection

The team should use these, but the purchasing input should be strong, as
they should be most familiar with contracts, corporate policies on out-
sourcing, and possible issues that might arise in the specific type of
agreements.

The outputs of this process are

1. Procurement management plan

2. Statements of work

The statements of work will become part of any contracts that are issued.

The activity identified for this part of the process is the preparation of the
bidders lists. These are lists of companies who might potentially bid on a
product or service that the company wants to procure. If the team is familiar
with the companies that offer these products, the lists can be prepared
directly. These lists might be reduced later in the process, if the team feels
that some companies no longer qualify to bid, or if the team thinks that they
cannot afford the time to evaluate a large number of proposals. Of course
this might also cut out some good proposals that might be of interest to the

team.

If the team is not familiar with the potential suppliers, they may prepare a list
at this point of vendors who should receive an RFI. The results of the RFI
will then determine which suppliers should receive any RFQ or RFP to be
issued later.

Solicitation planning - documenting product requirements and
identifying potential sources

In order to go outside for products or services, the team must issue some
information to potential suppliers describing the requirements. These
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documents are generally quite formal, and the suppliers will then reply (or
not) with their offers.

According to the PMBOK® GUIDE, the inputs and outputs for this
process are as shown in Figure 3:

Solicitation Planning

Figure 3

At this point the team clearly defines the product (or project)
requirements, and documents these in one of the solicitation documents. At
this point the PM must proceed with caution, as some of these documents
carry inherent legal implications, which the PM should understand before
anything is issued. Because of this any document issued should be reviewed
by the lawyers unless it is a standard format which has already been
approved.

The documents which might be used include:

RFI - Request for Information
RFP - Request for Proposal
RFQ - Request for Quote
Proposal

Contract
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Of these, only the RFI does not carry legal implications. But even with an
RFI the PM should be careful. An RFI should not ask for prices. In his
response to the RFI, the vendor is welcome to provide pricing information,
especially if he feels that doing so will gain him a competitive advantage.
But the issuer cannot ask for prices, because doing so would turn the RFI
into an RFQ or RFP, and this would change the legal obligations of the
parties. Of course, the team needs to have a general idea of the cost, in order
to decide whether they can afford to even pursue the opportunity. For this
purpose they might request a planning cost. However they need to be aware
that vendors are not bound by any prices provided in responding to this
request, so the price could change if serious interest is shown.

Solicitation - obtaining quotations, bids, offers, or proposals as
appropriate

When a project team has decided to obtain goods or services from outside
the company, the team needs to ‘shop’ for the best available goods or
services at the best available price. In some situations the team can simply
go to a store or a web site and order the desired product. In other cases, the
team does not have ready access to information about what is available, or
the company is required to allow fair opportunity to multiple bidders.
Governments, for example, do not award contracts for services without first
opening the opportunity for multiple providers to propose their solutions.
When companies wish to allow or encourage multiple vendors to present
their offerings, the solicitation process starts. At least one of the solicitation
documents is used.

The first step in the process is the qualification of bidders, This will allow
the invitation to bid will go to those who appear to be reasonable contenders.
The project team or the purchasing department may be familiar with the
vendors and their products, in which case qualification might consist of
reviewing information collected from previous purchases or projects from
experience of others, and deciding which vendors might possibly qualify to
make a good proposal. If the team is not familiar with what is available in
the marketplace, qualification can be done via an RFI. The Request for
Information consists of the specifications for the product or service required,
and a request for information about solutions that the vendors might wish to
propose. The buyer then reviews the inputs to evaluate which suppliers to
include on the bidders list.

Thus the RFI is a useful tool because it helps to qualify availability and
capabilities. It is not binding on requesting organization in the sense that the
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recipients cannot presume that the buyer will actually buy anything. He is
simply asking for information. For this reason, many sellers chose not to
respond to an RFI. An RFI response can be time consuming, and if the buyer
then decides not to buy anything that time has been spent in vain. Since there
is no commitment on the part of the seller, responses to RFI’s come in many
forms. In one case, in which an RFI was issued for information about billing
systems, 5 responses were received, which encompassed a wide range of
formats. First, one company said simply, “Call me if you decide to move on
this, and I’ll make you a proposal”. They were not prepared to put any time
into something that was not a real opportunity. This is not uncommon for
small vendors who cannot afford the time to respond to all requests when
there is real work on the table. Another company prepared a beautiful
custom reply, addressing each element of the specification carefully, printed
nicely and laid out in a binder with both the bidder and the buyer identified
throughout. Two companies sent boilerplate — standard product description
material with the name of the buyer inserted. Another suggested that the
buyer check their web page, sending the url. One company did not respond.
The final company sent a CD, with a sample of their billing system! An RFI
gives the buyer a great deal of useful information. However, the
disadvantage of using this tool is that it introduces a sizable delay into the
overall procurement process while the Request is prepared, the sellers are
allowed time to respond, and the responses are analyzed.

Once the bidders list is ready, an RFP or RFQ can be issued A Request
for Proposal is generally used when skills or knowledge are a key part of the
work. The buyer issues a specification, and requests a description of what
the seller will provide. A Request for Quote is Similar to an RFP, but is used
when price, as opposed to knowledge or skills, is the deciding factor. The
appropriate response may be simply a price quote for some equipment,
rather than a systems approach. Sellers choose whether or not to respond.

Either of these documents has legal implications. The implication of
issuing an RFP or RFQ is that a vendor will be chosen. A bidder has the
right to assume that he has a chance of selling his product unless it is clearly
specified in the request that it is possible that no bidder will be selected. The
wording for this statement should be reviewed by lawyers to ensure that it
satisfactorily protects the buyer. The inclusion of such a statement has the
potential to cause some bidders not to respond, if they think that they might
be preparing a bid for no purpose. Otherwise, if it should happen that the
buyer decides not to select any bidder, some bidders, particularly the lowest
bidder, but possibly also others, might be able to sue for at least their costs
for preparing the bid, and possibly even for some revenue. It is probably also
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wise to include a statement that the buyer reserves the right to select other
than the lowest bid, if there are factors which might override the price in the
selection. Otherwise in some situations an unsuccessful bidder with a lower
price than the selected seller might be able to sue. The PM should review the
implications and the wordings with his lawyer, since laws vary from place to
place and from one situation to another. This book is not a legal text.

The RFP should contain a clearly written specification of the
requirements, to allow the bidder to prepare the best solution. Specifications
can be functional, detailed or performance specs. A functional specification
describes the purpose for or use of the product or service, to give the bidder
the context in which it will be used. Since the seller then proposes something
that he presumes will perform in the way the buyer expects, the seller takes
the risk of proposing something that does not meet the expectations.

A detailed spec describes in detail the service or product required. To do
this the buyer must give detailed information. To do this he perhaps uses:
standards
samples(s)
multi-page description of all aspects, or
network or product diagrams
Brand name
Specify an existing standard

Performance specifications detail measurable capabilities — perhaps for
switches the specification gives the number of calls/second that can be
processed, or the number of lines or trunks that can be terminated, etc. risk
of performance is on the seller. A well-prepared RFP has the potential to
attract some excellent bids. The team might then want to follow up with the
bidders if they require further information. But this must be done carefully.

I 00 0 0

o

Source selection - choosing from among potential sellers

An RFQ or RFP gives a date, and usually even a time, at which the bids
are due. Both before and after this time all bidders must be treated equally
and provided with the same information. Any discrepancy in treatment of the
bidders can be construed as giving one an unfair advantage, which can be
grounds for legal action. Therefore if any potential bidder asks a question,
the recommended procedure for the seller is to document the question,
document the answer, and then share these will all potential bidders. This
way all bidders will receive identical information.
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Another technique that buyers use to ensure that all questions are
answered equally for all bidders is to hold a bidders meeting. All potential
bidders must be invited to the meeting. If a bidder does not attend, this is not
an issue for the buyer, as long as there is no question that the invitation was
received, in time to give the bidder fair opportunity to attend.

The dynamics at these meetings are interesting because all bidders are
hoping that someone else will ask questions. They all have questions about
the request, but generally they worry that in asking a question they will
reveal their strategy for responding, giving competitive advantage to the
other bidders. So some bidders meetings are quite tense, but quiet, until
someone finds a way to ask a question.

Bids should be time stamped to show the time of receipt. It is in the
seller’s interest to submit the bid by courier, requesting a signature with the
time of receipt, to give a record of the delivery and the time. Any bids
received after the deadline should not be accepted, unless all bids are late. In
the bid evaluation process the buyer should first ascertain that each bid is
compliant. Any non-compliant bid should not be accepted, but sometimes
these are determined to be acceptable. If the team wants to consider non-
compliant bids, the legal implications should be determined.

The team evaluates all compliant bids to select the one that best meets
their needs. There should be an objective ranking scheme that assigns
weightings to each criterion in the specification. Then each response should
be rated on the degree of compliance to each requirement. Some of the
rankings will have a degree of subjectivity, but the existence of the ratings
and the weightings will allow the team to select the seller offering the best

value.

Once bids are received and evaluated contract negotiation begins. In
order to select the optimum vendor, the buyer might need to negotiate some
issues with the winning vendor.

The goal of any negotiation is to satisfy the needs of both sides with a
mutually beneficial solution. Negotiation experts recommend that that the
participants think objectively, take a positive approach to finding a solution,
and envision creative solutions that will create a win-win situation. It is
recommended that the participants adhere to the following principles:

* Do not take a position; then bargain just to reach that position. There
should be something behind each position, which is the real crux of
the issue. Focus on the interests of the parties, and build the
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bargaining proposals on arguments on these, not on what was
requested.

Take the people out of the problem. What matters is the issue, and
the needs if both parties. It does not matter whether the bargainers
like each other. What is relevant is that the solution meets the needs.
Look for and propose alternative solutions that might possibly meet
the needs of the other party. Put these forward as proposals for
consideration, and be prepared to consider such alternatives to your
own proposals as well.

Insist on using objective criteria. These criteria can be industry
standards, information obtained from independent sources such as
consultants or studies, or criteria mutually established through
discussion with the other party.

Know what you will do if things fall completely apart. Suppose that
the other side cannot meet your request, and at some point walks
away. What would happen then? Knowing this will probably change
your approach. What would happen to them if you walk away? Can
you use this as an argument in your favour? The output of source
selection will be an agreement to obtain products or services from a
successful supplier. In most cases this will involve a contract.
Therefore it is important to understand what makes up a contract,
and the types of contracts to ensure that you are properly covered.
As with anything legal, it is always best to have a lawyer involved in
any contract.

Five elements make up a contract.

These are:

1. Offer and acceptance
2. Mutual intent

3. Consideration

4. Capacity to Contract
5. Lawful purpose

1. Offer and acceptance

One party must make an offer to the other, which the other accepts. This
offer and acceptance can be written or oral, but of course written agreements
are more clear, and easier to prove in the case of a dispute.

The offer can be made is such a way that it is valid for only a certain time
period, or under certain conditions, and these then define the boundaries of
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the offer. It is not valid outside these boundaries unless the offering party
decides to extend it.

The offer must be in accordance with the laws, which apply
geographically and otherwise to the situation. In the case of international
services, this can become quite complicated, as the laws in each location as
well as international law might all come into play. And in the case of
services such as internet, even the location of the service can be tricky to
define.

Contracts can include many additional options and clauses, all of which
should be worded according to the applicable laws.

Problems can occur when negotiations stretch over a period of time, if
each party does not wait for the other to respond before taking the next
action. Since many agreements move forward before the paperwork has been
completed, there is considerable possibility for disagreements or
misunderstandings to occur. If one party provides service or delivers the
product before the contract is complete, or if both parties independently start
to mark up the contract, in order to save time, there is obvious potential for
misunderstanding.

When such misunderstandings lead to actual contract disputes, these may
need to be settled in court, and there is no clear direction that the courts will
take. There are three different principles that a court might use to rule on
such an issue, and these would lead to different conclusions.

A. Mirror Image Rule: This rule might be used when both parties are
exchanging amended forms without waiting to hear from the other party.
When the forms exchanged are materially different, the court would rule
there was no contract formed. However, if one party has performed the
contract, the court is not likely to use this rule as at least one of the parties
believed that there was a valid contract.

B. “Last Shot” Rule: In this case the court would rule that the final
document sent is the contract. This can be a good solution, particularly if one
party has delayed for some time in responding. However in some cases this
can be inappropriate. The last document could be an invoice sent by a
contractor after performing service which includes additional time, or a
higher rate than had been under consideration in earlier correspondence.
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C. “Wink of the Eye” Rule: In this case the court chooses one point in
time during the negotiations and declares the conditions in this document to
be the contract.

2. Mutual intent

A contract must have two parties, and both parties need to understand
that there is an agreement. It is not enough for one party to propose an
arrangement without an indication from the other party that he has interests
along the same line. In many cases involving the purchase of telecom
equipment, a buyer issues a letter to the seller stating that he is intends to
accept the sellers offer, and purchase some amount of equipment. This letter
of intent clarifies the intentions of the one party.

3. Consideration

A legal contract must have consideration. The consideration may be in the
form of money, goods, or services. In some cases in which consideration
cannot be provided initially, one party can provide a ‘seal’ — usually an
imprint made in melted wax as an indication that he is intending to provide
his consideration at a later time.

4. Capacity to Contract

In order to have the legal capacity to execute a contract, one must be a
legal entity, either a person or a corporation, which always has the rights of a
person. It is also necessary for a signatory to be of legal. Traditionally, age
was not a problem in telecommunications, but with the advent of Internet,
some very young persons have been creating services. In addition, the parties
must be of sound mind, and also not be impaired.

5. Lawful purpose

A contract must have a lawful purpose. We cannot, for example, contract
someone to hack the users of a competitive Internet service provider. The
purpose must be considered legal within all applicable legal systems.

Next let’s consider the types of contracts that could be signed between
two (or more) parties. The variations apply to the payment structure. Each is
used within the telecom environment, but one contract type would yield
different total payment that another.

The parties might want to consider one or more of four options:
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®»  Firm fixed price (FFP)

& Cost plus percentage fee (CPPF)
®»  Cost plus fixed fee (CPFF)

®  Cost plus incentive fee (CPIF)
Firm fixed price (FFP)

The buyer agrees to pay a fixed price for the product or services. This
contract type is usually used when the deliverable is clear, and/or the scope
is well defined . e.g.. provide expert witness testimony at a trial, providing
an initial report, and being available for court appearance for up to 5 days, or
install 40 terminals which are already on the premises, and connect each to
the LAN. Even though the LAN connection might be more time consuming
that expected, if difficulties are encountered, an experienced installation
company might be happy to accept a firm price arrangement. If the buyer is
worried that that the supplier might be late, or provide inferior work, it is
possible to include incentives to encourage the supplier to be early, or to
provide additional or better quality products than the contract calls for, or to
include a statement requiring the payment of liquidated damages —
reimbursement to the buyer for costs incurred due to lateness or poor quality
work. It is also possible to structure a contract to provide payment which is
based on benefits received from the work. For example, someone providing
an e-commerce service platform might require no payment, or a small
payment for the use of the platform and service application, but instead
collect a percentage of every transaction when a sale is made.

Cost plus percentage fee

In this case the buyer agrees to pay the costs that the seller incurs, plus an
amount which is a percentage of the cost, to provide the seller with overhead
and profit. Here the fee varies with direct cost - time and material charges
apply, plus the percentage. This model might be used when the seller is
providing some professional services which cannot be clearly pinpointed in
length, such as digging to replace or upgrade the access facilities in a
neighbourhood.

Cost plus fixed fee

Here the seller also receives compensation for actual direct expenses, but,
instead of receiving a percentage of the cost as his payment, he receives only
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a fixed fee for overhead, profit, etc. If the seller is optimistic about the time
that will be required to do the job, he might be happy to agree to the fixed
fee, hoping that it will give him an even greater margin than a percentage fee
might. The buyer, on the other hand, wants to limit the amount that he must
pay, and he may feel that giving the seller his costs plus a percentage opens
the door for misuse by the supplier.

Cost plus incentive fee

With this structure, the buyer and the seller agree to cover the sellers
costs, but beyond that, they will share any cost overruns and under runs
according to an agreed upon formula. This might be used when two
companies are not familiar with each other, they need to work together to
complete the project, and neither is certain that the other has a strong focus
on enabling the completion. Perhaps this would be used in the case of a
network move, which accompanies a corporate relocation to a new office.

With some types of contracts the onus is on the buyer to ensure that the
seller have complete and clear information, plus full access or anything else
required to complete the project, whereas with other types the seller is taking
the risks. Which type of contract is better for a PM who is managing the
development of a service which will allow his company to provide their
services electronically, dealing as a buyer with a supplier who is doing the
actual service development? Which type for the seller in this project? Why?

With a firm fixed price contract the risk is on the seller to provide the
buyer with the required services within the allocated price. The seller needs
to cover his direct costs, his overhead and his profit margin within the
amount. Of course, the seller should not agree to a price which would be less
than his estimate of these costs, but he takes the risk that he can meet the
buyers requirements within the agreed to price. In order to ensure that he is
covered, the seller will build in some contingency along with his estimate of
his costs. If he does not include enough, the loss is his. For very risky cases
the buyer might have to agree to a very high price so that the seller can
protect himself. However, if there is any competition at all, this will hold the
prices as low as the sellers can manage within their risk tolerances.

For cost plus percentage contracts, the risk is completely with the buyer,
as the seller is covered no matter how much work he does. But when there is
significant risk, sellers may not agree to any other option.
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For our electronic service project, the seller would love to have cost plus
percentage, but would probably not bid this as there is likely to be a
competitor who would bid something more favourable to the buyer. The
buyer would prefer a fixed price, and could probably get this. But since the
neither the buyer nor the seller would likely know up front the full scale of
the project, the sellers would likely insist on some type of cost plus contract.

Cost plus fixed fee would work well in this case, because the seller is
covered at least in terms of his costs, and the buyer at least limits his risk by
fixing the overhead fee. However, if the buyer does not trust the sellers to
agree to a fair fee for the overhead, he may not want to agree to this option.
If even one seller offers the cost plus incentives option, the buyer would be
attracted to it, because the seller shares in the risk. In fact, if the seller can
come in under the anticipated cost level, the buyer benefits from both a
lower base cost and a lower overhead fee to be paid. If the seller goes over,
he does not receive the margin he wants. Thus the incentives are a strong
motivation to the seller to contain the costs. They also motivate the buyer to
cooperate in providing any required information and access, to help the
supplier complete in less time, and with less effort.

Contract administration - managing the relationship with the dealer

The PMBOK® GUIDE describes the contract administration process as
shown in Figure 4



Procurement 129

Contract Administration

Figure 4

In this process the team ensures that the contractors performance meets
contractual requirements, but also that the buyer meets his contractual
requirements. To do this the team should build key millstones into the
schedule at reasonable time periods and then manage these milestones. To
ensure that the performance is as required, the team might need to inspect
(products, installations, reports etc), test (software, networks, etc.), receive
material (servers, switchers, fibre, etc.) and check quality. In many
situations, particularly when people skills are involve i.e. outsourcing a call
center, maintaining a positive relationship is key.

Warranties

Every contract has warranties, either expressed or implied. Even if they
are not explicitly expresses, they still exist, and the seller is bound by them.
Therefore the onus is on the seller to ensure that his product or service
quality will minimize any need for claims. The team should complete all
inspections and testing, and report to the seller the need for any adjustments.

Waivers

If one party ignores a contract clause, and the other party allows the
clause to be ignored, the second party waives their right to enforcement of
the clause.
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Contract close-out - completion and settlement of the contract, including
resolution of any open terms

When the work has been performed and accepted, the parties need to
perform the handoff of the product or service, complete all required
documentation, and process payment. Contract work does not always go
smoothly, and if there is any disagreement about what has been or should
have been provided, the parties need to resolve any continuing disputes.
Both parties hope that there will be no such problems, because these are time
consuming and costly for both parties.

Contract Disputes should be avoided by identifying potential problems
early, and having both parties work actively to find a resolution before too
much has been spent by either party. Such problems can often be prevented
by ensuring strong communications between the buyer and the seller as the
work proceeds. It is better for the seller to ask for additional information, and
for the buyer to provide this before the work advances too far, to prevent any
wasted time and effort. The PM must know the contract and ensure all
performing parties are familiar with the details. If, in spite of all of this, there
are disputes, there are a number of ways to handle them- listed from the
cheapest to the most expensive:

B Negotiation

B Mediation

B Arbitration

B Disputes Review

B Litigation

It is recommended that given any choice, the PM use techniques as close
to the top of this list as possible, to save time and money. In negotiation,
the parties work together to find a solution that meets the needs of both
parties. The principles of negotiation mentioned above should be applied.
This is the cheapest method of resolution, because it involves the time of
only the parties involved. If both parties follow the negotiation principles, it
can also lead to some innovative solutions, and should satisfy both parties in
the end. This should be abandoned only if it becomes evident that no
acceptable solution will be reached.

With mediation, a neutral person works with both parties to find mutually
acceptable resolutions. Thus the people who would be involved in
negotiation will still be involved, and the cost of one additional person is
added to the equation. But this might bring a level of objectivity which
cannot be reached in some cases by the parties themselves.
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In arbitration, an appointed arbitrator makes a decision which is binding
on both parties. Both parties must agree ahead of time to go to arbitration in
the case of a dispute, because they will be bound by the decision, even if
they do not like it. So not only does this add the cost of an arbitrator, it also
raises the risk of dissatisfaction of one of the parties.

In some cases a Disputes Review Board is used. Three people are
involved to come to a decision about the issue in question. One of these is
chosen by the buyer, one by the seller, and the third by the first two. The
review board probably follows the project on an ongoing basis, in order to be
informed in case any disputes arise. Or, the board can simply be convened to
resolve disputes on demand.

Litigation is most expensive and time consuming option. Sometimes it is
the only acceptable option, but it should be avoided unless nothing else can
effect a resolution. The time for a case to come to trial can be significant,
and once there, the time to resolve can also be significant. There is also the
time of both parties, plus their lawyers, to prepare which must be considered.
This is not a desired solution in terms of time or money, unless it is really
necessary.
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Chapter 7
BUDGET

Every project has costs, including direct costs, indirect costs, sometimes
capital cost, always expense cost. Cost management on a project is generally
done partially by the project team and partially by people in other
departments. In this chapter we discuss many aspects of project cost
management. Cost management encompasses estimation and tracking of
costs, as well as cash flow and other economic concepts. We discuss cost
control and other aspects that are project related. Also we discuss building
cost contingency into the project budget. One very important concept related
to cost is Earned Value. This concept is covered separately in Chapter 11,
because it is a project management concept that links the budget to the
schedule, and hence is not strictly a financial concept.

Some PM's never have to address financial issues, but for others, it is a
critical part of the job. In telecom, even during the good years, finances have
been a critical component of projects. In fact the financial aspects have been
so critical that not only are project managers required to estimate, get
approval for, track, and justify all of their project costs, but many cost items
are calculated and reviewed by financial departments as well. Engineering
Economics departments exist to work the numbers for major investments
such as network upgrades, new services, new products, maintenance, etc.
And since so much of the telecom environment had traditionally been
regulated, very precise and careful methodologies were adopted for
calculating the costs. Every cost the company incurred was tracked, and
assigned to an appropriate category. Even today, when the level of regulation
has significantly decreased, companies are still extremely cost conscious,
and extremely careful to manage all costs professionally. Therefore for many
projects, Engineering Economics will be involved. Someone from the
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Engineering Economics department might be a member of the core project
team, or the department might be involved as part of the extended team. In
either case, this brings a professional perspective to the project costs that this
person handles. Engineering Economics generally handles costs that are
related to the product that the project is producing. Of course these are
usually a major component of the project costs, and they need to be carefully
developed. In this chapter we will introduce some of the tools that
Engineering Economics uses, such as NPV, ROI, etc. If these costs are
required for the project but there is no Engineering Economics involvement,
the project team will have to calculate them. However, we will not cover
these topics in extensive detail, as they are really a functional input to the
project, and in some cases, the project manager does not even have to deal
with them.

Another department involved in the financial aspects of projects, is
Accounting. The role of the Accounting department is to track the spending
on each project, and to flag to the management (and hopefully also to the
Project Managers) any problems that appear. When any project deviates
from the planned spending curve, Accounting will generally take some
action. This department is generally not included as part of the project team,
but since they do have the potential to impact the project, they are
stakeholders, and the PM will do well to keep them informed of potential
problems, as well as current status. We will discuss some issues in the cash
flow section that show the differences in the perspective Accounting might
have of a project from the project management perspective.

In telecom, it is almost unheard of that a project manager will not be
involved in the financial aspects of a project. Even ifthe financial aspects of
the product are handled completely by Engineering Economics, the PM will
have to prepare the project budget, prepare the plan for the cash flow, and
manage the spending. This chapter addresses the project related financial
concepts. Many project managers have strengths in non-financial areas, such
as the soft skills, or technology, and do not enjoy doing the financial work.
However, it is integral to the project, and whatever financial aspects the
company expects from the team will have to be managed by the team. Given
that the PM has to do some of this, if it is not something he enjoys, he should
try to hire a team member to manage this aspect of the project. But, as PM,
he needs to at least understand what was done, and what the results mean.

In short, Accounting will be involved in tracking the actual expenditures
against the budget.  Engineering Economics may be involved in
project/product assessment. The PM and the team will define the budget;
report the progress and monitor results. Senior Management will receive
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Accounting reports, and if the project is a high priority project, or one that
consumes large resources, the team will be called upon to provide periodic
status reports and explanations of the spending. If there are significant
deviations from the budget, the PM will have to answer to Accounting and
maybe also to senior management. The PM can best manage the budget if
he compares actual costs to the budget for the actual work accomplished, and
he compares actual work accomplished with planed accomplishment.
Therefore all project managers should understand the concepts presented
here.

The process areas for cost defined in the PMBOK® Guide are:

Cost Management Processes

Cost Control
Resource Planning \

Cost Estimating
Cost Budgeting

Figure 1

Specifically, this chapter addresses:
1. Some concepts

Cost estimation

Creating the project budget
Including budget contingency

Cash flow

Project cost management

Cost tracking and controlling

N kLN
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1. Some concepts

In cost estimation, the team may be called upon to produce estimates for
different cost categories. Most of our discussion will center around the
specific expense cost of manpower, as this cost occurs in every project. But
most projects also incur other costs as well. The team may need to estimate
capital costs, expense, sunk cost and/or opportunity cost.

Capital costs result in owned assets such as

- switches

~ billing systems

- multiplexors, concentrators, bridges, routers

- transmission facilities and equipment

- computers

- office furniture

— buildings

Capital costs must be depreciated over the life of a capital asset. The

company will have a policy that defines the standard lifetime for types of
assets, and the project team will use these lifetimes to calculate the
depreciation. The company should also specify the methodology by which
the depreciation is calculated, as there are different accepted methods in the
industry, and the PM needs to ensure that the project uses the technique that
is accepted by the relevant stakeholders. Working with depreciation is
relevant to the product, and is used to create business cases or regulatory
justifications. It may or may not be something that the project team is
involved in, as it is not a project management cost per se. However since it is
integral to the business case for the product, the PM should understand it,
and at least be aware of the implications, as these could well need to be
factored into project decisions. A short overview is included in this chapter.
Costs that are expensed are costs expended for items that do not produce
some tangible owned asset, such as travel, salaries, rent, and often software.
These costs are part of the project budget, and the PM is accountable for
estimating them. On the corporate books, expenses can be deducted from
income for tax purposes

Sunk cost is money that has already been spent. As the project proceeds,
the sunk cost will increase. The sunk cost is what the project manager is
called upon tojustify, so prior to any expenditure, the PM should ensure that
it can be justified within the project constraints and the corporate ethics.
Once a certain amount of money has been invested in a project, people tend
to think that they should see a return. This is understandable. However, the
fact that money has been expended is not a factor that should be used in
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deciding to spend more money to obtain the value. Sometimes projects go
off the rails, and in some cases, bringing them back on track would actually
cost more than the results are worth. In those cases the company would be
better to write off the losses incurred and start fresh with something else.
There is no point ‘pouring good money after bad’. Instead the PM should
base decisions on future costs and impacts.

Opportunity cost is an interesting concept. It is the amount of benefits
foregone as a result of choosing one alternative. Opportunity cost is usually
used as comparative measure, which is useful in making decisions.
Companies sometimes use it to compare project benefits to opportunities
from other projects, in order to decide which project(s) to fund.

EXAMPLE: We could upgrade our current billing system, at a cost of
$800K or purchase a new standalone system for the long distance service we
are designing for $500K, in 3 months time. Purchasing the new system
would require process changes of an additional $800K to integrate the output
with the currently issued bills. However once the systems and integrated
processes are in place, we expect to save $500K on each of four upcoming
planned services.

Therefore the opportunity cost of upgrading is

(4x$500K) - ($500K+$800K) = 700K

because we are foregoing $700K savings to upgrade now. This can be
compared to the increase in profit expected over the next 3 months to

decide whether to go ahead.

Let’s consider some concepts that will be used by Engineering
Economics to assess the project value.

B Benefit-cost ratio
B Payback period
® Discounted cash flow methods
- NPV, net present value
- IRR, internal rate of return
8 NPAT
8 Depreciation

Payback Period forecasts how long it will take for the net cash inflow to
pay back the investment outflow. This is a straight addition of the values. It
ignores time value of money, and cash flow after payback is irrelevant.
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Payback Period
Year 0 1 2 3 4
Cash -2.1M 500k 1.2M 1.5M 900k
Flow

Payback Period 2.4 years

Figure 2

Net Present Value is a concept that requires more explanation.

Present Value: is the discounted value of a series of cash flows to a point
in time. Knowing the present value facilitates comparisons of proposed
investment choices.

First, some background information.

Let F be a future sum

A = an annuity (regular series of future sums)
i = discount rate per period (cost of capital)
n = number of periods (usually years)

Present Value

The future value F of a current sum at its present value PV, depends
upon the interest/investment rate i and the number of years involved, m.

FV =PV(1+i)m

Net present value NPV ofa series of sums is

NPV = é { (1+|i()i \J-II

El

when Il is the initial investment.

An annuity, is the amount of money to be invested (A) each year over m
years at a rate of investment (i) to provide the required amount i.e.
enough to buy a customer care company.

PV = A (I+i)" -1] /i (1+iym
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Economic analysis:

Internal Rate of Return

CASHFLOW | (2100000) 500,000 | 1200000 1,306,000 i

FACTOR 1 091 S o .

NPV 936,000 _
Figure 3

Internal Rate of Return is the discount rate that will make the net
present value of all cash outflows and inflows equal to zero. Found by

iteration.
Year 0 1 2 3 4
CF -1500 800 650 750 500
Factor 1 91 .83 75 .68
PV -1500 +728 +540 +562 +340
IRR =30.5% Net Present Value = $0
Figure 4
Internal Rate of Return

The discount rate that makesthe present value of all cash
flows (in and out) equal to zero.

The IRR is found by iteration
» [ FV,

b

> RR}[] R
This may or may not be used to compare projects.

Figure 5
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Net Profit after Taxes (NPAT) is the bottom line of an income statement .
It might also be referred to as NI (net income). Many companies expect the
project manager to work with the income statement, although others do not.
Many experienced project managers do not understand financial statements,
because this is an accounting concept rather than one which is necessarily
integral to project management. It is quite possible to use the project costs
into financial statements if desired, and using this statement the team can
evaluate the profitability of the project. The financial statements that would
be used would be an income statement, a balance sheet, and a cash-flow
statement.

Balance Sheet

Dec 31, '03
ASSETS
Current Assets

Checking/Savings
Checking-Bank One 43617
Checking-1st Nat'l Bank 5798
Petty Cash - 23

Total Checking/Savings 49650

Accounts Receivable
Accounts Receivable

Receipts from Project Owners 2000

Accounts Receivable-Other 250

Total Accounts Receivable 2250

Total Accounts Receivable 2250
Total Current Assets 51900

Fixed Assets
Project Equip

Equip - Other 13202

Accumulated Depreciation -12009

Tot 1192

Total Fixed Assets 1192
Other Assets

Investments 40784

Prepaid Expenses 126

Total Other Assets 40909

TOTAL ASSETS 94002

LIABILITIES & EQUITY
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Liabiliti
Current Liabilities
Accounts Payable

Accounts Payable 300
Total Accounts Payable 300

Other Current Liabilities
Loans Payable 2000
Total Other Current Liabilities 2000
Total Current Liabilities 2300
Total Liabilities 2300

Equit

Opening Bal Equity 69037
Retained Earnings 9618
Net Income 13047
Total Equity 91702
TOTAL LIABILITIES & EQUITY 94002

A balance sheet shows the value of assets and the sources of funds for assets.
When this is used for a project, it reflects the assets of the project. A balance
sheet shows a financial position at a given point in time. An income
statement summarizes the results of business operations over any given
operating time period. Again, when this is applied to a project, we consider
the project related finances during the period under consideration. The
bottom line of the income statement is referred to as NPAT. A cashflow
statement shows the sources and uses of cash over the timeframe covered on
the income statement. When income is reduced by deducting certain revenue
in order to reduce taxes, this cash recovered from the net income is adjusted
by this amount. In other words, income statement expenses such as
depreciation and amortization are added back to NPAT. Thus, there is a
difference between NPV and NPAT. NPV includes depreciation as an
expense, whereas NPAT does not include it.

Depreciation is

1. A decrease in the value of an asset, as a result of wear or obsolescence

2. Allocation of the initial investment of an asset as an expense over the
life of an asset

For projects with capital costs, depreciation may be a factor in life cycle
costing of the product. Let’s look at four methods of calculating
depreciation. Any of these may be used by companies to calculate
depreciation. The project manager should check with Engineering
Economics or Accounting to ascertain which should be used for a specific
project.
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Straight-line depreciation
Sum-of-the-years-digits
Double declining balance
Capital cost allowance or ADR

Suppose we purchased in early 2001, fiber equipment to connect 20 locations.
The total cost of the equipment was $26M and we want to depreciate it over 5
years to $6M. Let’s look at how the value would have dropped using each
depreciation method.

Straight line depreciation is depreciation by a percentage each year, applied to
the value to be depreciated. Since the value is to depreciate to $6M we must
depreciate $20M from $26M to $6M.

Economic Analysis: Methods of Depreciation

STRAIGHT LINE DEPRECIATION (SLD)

Since the value is to depreciate to $6M we must depreciate $20M from
$26M TO $6M

YEAR DEPRECIABLE :DEPRECIATION ANNUAL :REMAINING {YEAR END BOOK
COST RATE :DEPRECIABLE ‘DEPRECIABLE {WALUE |
_EXPENSE EAMOUNT i
| ..2001 . 20,000,000  20% 4,000,000 _ 16,000,000 . 22,000,000
2002 20,000,000 20% : 4,000,000 | 12,000,000 @ 18,000,000
2003 20,000,000 | 20% 4000000 8000000
________ 2004 20000000 | 20% 4,000,000 4,000,000

2005 20,000,000 20% ....4000000 : O

Sum-of-the-years-digits depreciation applies a decreasing fraction each
year to the amount to be depreciated. Again we must decrease by $20M over
the 5 year period

Economic Analysis - Methods of Depreciation

SUM OF THE YEARS DIGIT (SYD)
Again we must decrease by $20M over the 5 year period
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T R T SRR T ARG VEARED
| DEPRECIABLE | DEPRECIABLE | BOOK |
.................... CosT EXPENSE | ~ AMOUNT | VALUE
2001 20,000,000 3 | 6666867 | 13333333 | 19,333,333
|.2002 20,000,000 _4ns 5,333,333 ... 14,000,000
... 2003 000,000 1 s ;... 10,000,000/
2004 . 20,000,000 s A | 7393333
2005 | 20,000,000 _mns | 6,000,000

Double declining balance depreciation applies a depreciation rate that
stays the same throughout, applied to the remaining value each time

period.

Economic Analysis: Methods of Depreciation

DOUBLE DECLINING BALANCE

~ [YEAR END BOOK

Ve | DEREBE | DEREGaT | — SRAL
e B R
2,000,000 | B4me% 6608
19301372 254178% | 498,
14462512 | 254178%
_______ —1100

maimn | 208

Capital cost allowance calculates depreciation according to specifications
set out by government allocations. The PM needs to obtain the required
specification from his government at the time of calculation.

In the US, ADR (Asset Depreciation Range) depreciation is used. This
method uses the three other types of depreciation over the life of the asset.
The method that yields the highest depreciation expense is used over the life

of the asset.

2. Cost estimation
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As mentioned, the project manager will have to estimate the project
costs, including all cost types which are relevant to the project. There are a
few techniques which can be used for estimation. Many projects use all of
these at different points in time. These include:

B analogous estimates

These are “top-down” estimates. This technique is usually used early in
the project, by senior management and/or the project sponsor, to obtain an
estimate of what the company might have to invest if a specific project is
undertaken. These are generally formed by considering the cost of previous
similar projects, and making adjustments to actual cost of these past projects
to reflect such items as inflation, differences in the product, differences in
the resources available, etc.

Such estimates are generally made before the project details are known,.
Without the details it is impossible to make specific project estimates. But
the company needs to have some estimation of the potential cost and benefits
in order to justify undertaking the project, so this type of estimate is very
useful. From a PM perspective though, these estimates can be problematic,
because once they have been reviewed and accepted by management, they
often set the budget for the project, and this amount may not be sufficient to
obtain the desired results. The PM must accept the project before he has the
detailed estimates, and if he does not have enough knowledge of the project
area, he might find later that he has committed to something he cannot
produce. These estimates can be very accurate, especially when management
has a lot of experience with such projects. But they can also be wrong.
Therefore it is recommended that the PM understand that these initial
numbers are targets, that they must be taken very seriously, but also, that he
might need to adjust them once the planning details are fleshed out. The PM
should attempt to negotiate some leeway any analogous estimates, to allow
them to be tightened and adjusted if needed after the project planning phase.

M  Parametric estimates

Parametric estimates use some measurable characteristic e.g. cost per line
of code or per screen to estimate the cost of some portion of the project. This
is generally applied to the product to be produced, but could even be used in
the project management area — say to estimate the cost to analyze a change
request, times the number of change requests anticipated. There is margin for
error in the calculation of the parametric value, although many standard such
values exist. If the team uses standard values, they should ascertain the basis
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for the estimate, determine whether their situation is actually the same, and
make any required adjustments. This is particularly important when a large
number of such units will be used, because of the obvious budget
impact.bottom-up estimates

These are detailed estimates that take into consideration all of the details
of the specific product and project. Of course, these cannot be obtained until
all of the project details are known, which is not till the end of the planning
phase. However, this is the only estimate that includes all of the relevant
aspects. In order to get a full bottom-up estimate, the team needs to first
create the wbs, in order to know all of the activities involved. Once the wbs
has been prepared, the team can estimate the cost of each activity at the
bottom level. Since the items below any specific deliverable completely add
up to that deliverable, we can then start at the bottom and add up all of the
numbers, working to the top of the wbs. This will then give us the total
project cost. Actually, the last statement is true only if all project costs have
been included within the activity estimates. Often the activity estimates
include only expense costs, and if this is the case, then the capital costs must
also be added, and perhaps some indirect or overhead costs might also need
to be included. To show these additional costs, some teams prepare a
separate structure, called a cost breakdown structure, which includes all the
costs. It will differ from the wbs where there are costs that do not fit well

into the wbs structure.
® order of magnitude estimates

Order of magnitude estimates are estimates that give the cost to within a
percentage, such as plus or minus 15%. These are likely based on analogous
or parametric estimates. Early in the project management will generally
allow costs to be forecasted within a window, but as the project moves
forward, this window will shrink. By the time the project has completed, the
costs will be known exactly. Prior to this, any cost figure is an estimate. The
more information we have (which we get as the project moves forward) the
more accurate this estimate can be expected to be.All estimates are produced
by people. All people are individuals. As any experienced project manager
knows, different people estimate differently. Therefore it is always wise to
learn something about the characteristics of the person doing the estimate, in
order to understand the probably accuracy.

Sometimes there are standard estimates for portions of a project, and the
PM is expected to use these. Even here, he needs to be able to make some
judgment of the probability of accuracy. In building estimates for a project
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the recommended practice is to ask the individual who will be involved with
an activity for an estimate of the cost/time required, and then to consider the
probable accuracy. When the individual has not yet been identified, or there
is some question about the ability of that person to produce a solid estimate,
it is a good idea to ask a number of people to estimate. This will produce a
set of numbers, which could vary over a large range. The PM then needs to
determine what number to use. The number chosen can be an average of all
numbers, but the mode is probably a better estimate. However, in all cases it
is best if the PM can base the selection on factors which are relevant to the
situation. For example, maybe the largest number is far greater than any of
the others, but it was provided by someone who has a good track record of
estimation, considerable experience on similar products, and the best insight
into some of the issues for this project. While some rules suggest throwing
out the largest and smallest estimate, and then selecting from those
remaining, in this case the best choice is probably the largest number,
despite the fact that it is out of line with the rest.

Another issue often arises in estimation, and project managers should be
proactive in dealing with it. This is the fact that when people provide
estimates of cost or time, they often include contingency. Although we will
obviously include contingency in our budget, we will do this later and the
PM needs to be in control of the amount of contingency, as well as where it
is placed in the budget. Honest estimating recommended as good PM
practice, but this is not usually what people are used to. So the PM needs to
work with the team to create a culture in which people provide him with
honest estimates, and trust him to include contingency later. He needs to
work with management for the same reason. It might take one or two rounds
for the management to understand that they can trust the PM and the team —
maybe one or two projects which are well run to demonst