An Engineering Management
Framework for Information

Technology Projects in South Africa.

A Thesis Submitted in Partial Fulfilment of the Degree of
DOCTOR INGENERIAE
in
ENGINEERING MANAGEMENT
at the
FACULTY OF ENGINEERING AND THE BUILT ENVIRONMENT
of the

UNIVERSITY of JOHANNESBURG

UNIVERSITY
JOHANNESE URG

By

Andre Malan
PROMOTOR: PROF. L. PRETORIUS

CO-PROMOTOR: PROF. J.H.C. PRETORIUS
September 2006

www.manaraa.com



ACKNOWLEDGEMENTS

Thank You Father in Heaven! You are my supreme encouragement and exceedingly great

reward.

The author gratefully acknowledges the following people who reviewed and assisted critically
on the draft versions of the product that this dissertation is built upon. Their consideration,

input and encouragement is greatly appreciated:

Domingos Dias Brendon Smith
Japie van Pletzen Pierre Kotze
Yvonne Schroder Warren Morris

These people, however, are not responsible for or necessarily in agreement with the views
expressed herein, nor should they be blamed for any errors of fact or interpretation. | would
like to thank, in particular, colleagues at IZAZI, for their advice and encouragement and those
at Harmony and SAPO Ré&B: IT, who helped shape many of the ideas expressed in this
report, although of course | remain fully responsible for the concepts discussed here. | am
also grateful to Jay Pather, CEO of IZAZI Solutions, for his support and the time given for the

preparation of this research.

www.manaraa.com



ABSTRACT

Globally, the art and the science of project management (PM) have contributed in no small
measure to the advances in the delivery of Information Technology (IT) based solutions. In
South Africa, it has been shown that IT projects are currently, generally performed in a basic,

but rapidly maturing, project management environment.

In order for the organization (or project environment) to mature, certain processes must first
be institutionalised. These processes are identifiable by inspection of the standards that
relate to PM in general (and to IT PM in particular) and by excluding the activities that relate
to specific technologies and products. The remaining processes should therefore be applied
to most (if not all) IT projects in SA most (if not all) of the time. These processes were
identified and used to iteratively create a Project Management Framework that assists its
target market in the following ways:

e Simplify and facilitate project managers' access to a common set of PM processes

and tools;

e Promote the usage of best practices for PM for all projects, both simple and complex;

e Increase the level of assured competence project managers bring to PM endeavours;

e Establish a commonality of process and standardization of terminology within PM; and

e Provide a common method of project progress tracking across the enterprise.

The baseline version of this Framework is presented as a web tool, based on a body of

research consisting of (1) the PMBOK® Guide processes, (2) some CMMI®"

process areas
and (3) other authoritative, non-conflicting resources. The PMBOK® Guide is tailored for a
sector, time and place, resulting in a unique approach to project management. This approach

aims to benefit a community and open a new focus area for research within the profession.

The target market for this product are those enterprises that are seeing the need for the
benefits outlined above or who realise that the first step towards process improvement is a
focus on project management. These range from organizations now commencing on the
project management path to those who consider “management by projects” to be a strategic
option for the organizational design of the company. The case study sites where the product
has been implemented include banking / retail operation, a large mining company and a

financial services consultancy.
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1 INTRODUCTION

Burbridge (1998) said that project management (PM), like politics, is very much the art of the
impossible. He conceded however, that it is “some art, some science and a lot of feedback.”
He said that PM skills, like morals, must be ‘caught, not taught’ and they must be experienced

to be understood, although education can undoubtedly help this understanding.

Echoing this sentiment is Drucker (2001) who, in his eighties, concluded that knowledge is not
impersonal in the way that money is impersonal. Knowledge does not reside in a book, a
database, a software program — they contain only information. Knowledge is always

embodied in a person; carried by a person; created, augmented or improved by a person.

To the author these two distinguished men have emphasized a common truth: knowledge (or
skill, or art) is internalised in the very being (or heart) of a man, not just in his faculties of
reason. Of course this truth is not new, as Verma (1996) credits Somerset Maugham with

noting that: “Basic truths are too important to be new.”

A practical example of this observation is the difference between an apprentice and a
university student. An electrician’s apprenticeship takes around 4 years in South Africa, as
does the completion of a degree in electrical engineering. At the end of four years the
electrician can do something. At the end of four years the graduate engineer is not trusted to
do anything on his own, but has to spend at least three more years to obtain a professional
engineer’s status before he can “do something” on his own. To the author, knowledge has
been imparted to the apprentice and information dispersed during the degree course. The
student has to internalise the information and make it his own before the information becomes

knowledge and thereby empowers him to act.

Andriessen (2004), when writing on knowledge, said that he was generating knowledge by
making sense of the (his) world by making distinctions — interpreting phenomena based on
previously gained knowledge and experiences embedded in his frame of reference. The
process of sense-making is unique for every individual, because every person is unique with
regard to the knowledge and experiences gained in life. It would therefore seem fair to warn
the reader that if he or she has no project management frame of reference, that this research

could be nothing more than mere information.

For those with an interest in the subject, it is the author’s aim to impart project management
information in such a way, that the reader internalises and uses it to become knowledge,

allowing him or her to do something with it. The author has set out to enjoy the research and
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to keep things as simple as possible (as advocated by Einstein, “Things should be as simple
as possible, but not simpler.”)

In deciding to develop this thesis, the author also considered the words of Dr Coleman
(1993), who said that research that is never written up, might just as well never have been
done in the first place. If it is not written up, there is no record of its findings, and without any

record of the findings, the research cannot make any enduring contribution to knowledge.

According to chatna.com (2006), Benjamin Jowett, a vice-chancellor at Oxford during the
previous century, uttered the following comments on the type of activities that lead to the
production of a dissertation: “Research! A mere excuse for idleness; it has never achieved,
and will never achieve any results of the slightest value.” The author includes Mr Jowett's
opinion as a motivator to ensure that the research is based on something he values and
believes can add value to other people’s lives.

In terms of deciding how to commence the research, the author considered Lowenthal and
Wason'’s (1977) survey of the writing habits of academics. They discovered that academics
that plan their writing in detail before they begin, generally dislike writing but, those who
develop their ideas in the process of writing, generally enjoy it. In following their approach,
the author has therefore set out on a journey that he hopes will be a joy for himself and the

reader.

El que con lobos anda a aullar aprende!

1.1 A contextual history of Project Management

Berkun (2005) noted that project management goes back a long way in history: from all the
things that have been built in the history of civilization, there are thousands of years of project
experience to learn from. He also notes that the history of engineering projects reveals that
most projects have strong similarities (e.g. requirements, designs, and constraints.) He feels
that the most important commonality is that projects combine the activities of different people
into a single coherent whole that is useful to stakeholders. In order to provide a contextual
point of departure for the current research this section documents a history of project
management spanning from the 19" century to the 21%, ending with a focus on the current,

local state of the practice.

1.1.1 1870-1980’s

Archibald (2004), in “The State of the Art in Project Management” writes that the practice of

project management (PM) has evolved over half a century and now permeates all industries,
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institutions and governments throughout the world. It will not be attempted to investigate so
large a field in so small a space but the limit in this study will be to a subsection of this greater
picture, namely projects performed in the Information Technology (IT) industry in the country
of South Africa. In most cases, the greater picture will be considered and its specific

application sought in the focused view.

In reading about the worldwide history of Project Management, the author consulted various
sources, from the PMI website (2006) to the introduction of almost all PM source books
(Burbridge, 1988) (Burnett, 1998) (Cleland, 1999) (Kerzner, 2003) (PMForum, 2006a) (Lientz,
1998) (Meredith and Mantel, 1995) (Mikheev and Pells, 2005) (Morris and Pinto, 2004) (Sisk,
2004.) From these one finds that during the latter half of the 19th century, the rising
complexities of the business world (due mostly to large-scale USA government projects) were
the impetus for making those important decisions now known as management decisions.
Kerzner (2003) notes that the first truly large organization was the transcontinental railroad in
America, which began construction in the early 1870s. All of a sudden, business leaders
found themselves faced with the daunting task of organizing the manual labour of thousands

of workers and the manufacturing and assembly of unprecedented quantities of raw material.

New challenges leads to new thinking and near the turn of the century, Kanigel (1997) notes
that Frederick Taylor (known as the father of scientific management) applied scientific
reasoning to work by showing that labour can be analysed and improved by focusing on its
elementary parts. Kerzner (2003) showed that Taylor's associate, Henry Gantt, studied the
order of operations in work. His focus was on Navy ship construction during the First World
War and his Gantt charts (complete with task bars and milestone markers) outlined the
sequence and duration of all tasks in a process. (These diagrams proved to be such a
powerful analytical tool for managers that Gantt charts remained almost unchanged for nearly
a century. It was not until the early 1990s that the addition of link lines was made to these

task bars, depicting more precise dependencies between tasks.)

Management was evolving into a distinct business function that requires study and discipline,
and project management in its modern form began to take root a few decades ago. Meredith
and Mantel (2002) note that it was used as an isolated concept before the Sputnik crisis of the
Cold War, after which the United States Department of Defence needed to speed up its
military project process. Kerzner (2003) documented that new tools for achieving this goal
were developed and in 1958 the Program Evaluation and Review Technique (PERT) was
developed as part of the Polaris missile submarine program. Concurrently, the DuPont

Corporation and Rand Remington invented the similar Critical Path Method (CPM.)

PERT was later extended with a work breakdown structure (WBS.) The process flow and

structure of military undertakings quickly spread into many private enterprises. Businesses
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and other organizations began to see the benefit of organizing work around projects and to
understand the critical need to communicate and integrate work across multiple departments

and professions.

Dr Kerzner (2003) noted the following changes over the period from 1940 to the late1980s.

e During the 1940s, line managers were using an “over-the-fence” approach to manage
projects. A line manager, temporarily wearing the hat of a project manager, would
perform the project work that was required by their line organization, and once
completed, would throw the “ball” over the fence to the next line manager, in the hope
that someone would catch it. Once thrown over the fence the line managers would
disown any responsibility for the project because the ball was no longer in their area.
Should a project fail, the blame invariably fell on whichever line manager had the ball
last!

e Through the 1950s and early 1960s, the American aerospace and defence industries
used PM on virtually all projects, and they were pressuring their suppliers to use it as
well. Because the number of contractors and subcontractors was vast, the
government needed standardization, especially in the planning process and the
reporting of information. To this end, the government established a life cycle
planning, control model, and a cost monitoring system, and created a group of project
management auditors to make sure that the government’s money was being spent as
planned. These practices were enforced on all government programs above a certain
value. Initially, private enterprise saw these practices as an over-management cost
with no practical value.

e From the middle to late 1960s, more and more company executives sought for new
management techniques and organizational structures suited to a changing
environment.

e By the 1970s and early 1980s, the PM process was formalized in the sense that a
move away from the informal method of handling projects was taking place. This was
mainly because the size and complexity of enterprise activities had grown to a point

where they were unmanageable within the existing structures.

1.1.2 1990s —today

Hammer (1996) notes that understanding gradually dawned on American managers: They
were struggling because they were applying task solutions to process problems. He
describes the difference between a task and a process as the difference between a part and a
whole:

e Ataskis a unit of work, a business activity normally performed by one person; while

e A process, in contrast, is a related group of tasks that together create a result of value

to a customer.
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He concludes that the problems that afflict modern organizations are not task problems but
rather process problems. It is worth noting that, according to the Project Management
Institute’s PMBOK® Guide (2004), project management is accomplished through the

application and integration of the project management processes.

By the 1990s, companies had begun to realize that implementing project management
processes was a hecessity, not a choice. The question was not how to implement project
management, but how fast could it be done? Dr Kerzner (2003) noted six driving forces that
led executives to recognize the need for project management:

e Capital Projects;

e Customer expectations;

e Competitiveness;

e Executive understanding;

e New project development; and

o Efficiency and effectiveness.

He concluded that the speed at which enterprises reach some degree of maturity in PM is

very often based upon how important they perceive these driving forces to be.

In 1994, Levine predicted that:

¢ In many organisations, project management will no longer be a separately identified
function, but will be embedded in the overall management of the business;

e The emphasis will be shifting from a single project focus to managing the efforts on
multiple projects. The typical project management environment will therefore, be
multiple-project which means that most of the project decisions will require
consideration of schedule, resource and cost concerns on other project work,
necessitating the review and evaluation of multiple-project data.

e Consequently, functional managers, supporting multiple projects with shared and
limited resources, will need to know the demands on their resources and the impact

of new project loads and changing priorities.

Few will now argue with the accuracy of Mr Levine's predictions of the previous century.
More recently, Baker and Merrick (2002) noted that since PERT and CPM, some practitioners
are of the opinion that the biggest breakthrough in terms of PM, is the Critical Chain concept
presented by Eliyahu Goldratt in 1997. Goldratt (1997) suggested that ALL tasks that affect
the project end date be called Critical Chain tasks (including non-critical path tasks that use
key resources, thus drawing the resource away from critical tasks.) In other words, Critical
Chain is based not only on network links, but also on resource availability. Retief (2004)

notes that Critical Chain promises significant reduction in project duration and better morale
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but that practical implementations are not always successful due to the significant cultural

adjustments that are needed.

In 2001, Thomas, Delisle and Jugdev published their finding that a “knowing-doing” gap exists
in the implementation of project management in today's organizations. This implies that
responsible parties could explain what their company needed to do strategically but they

could not actually implement these strategic plans through projects successfully.

John C Goodpasture (2001), seeking value and perhaps being of a more scientific disposition
than most, recently postulated that the PM’s mission and project equation may be expressed
mathematically:
e The PM’s mission is to manage project resource capability and capacity to deliver
expected scope, taking measured risks to do so.
e He gives the project equation as: Value delivered from resources committed is equal
to capability and capacity plus risks taken.
He calls it the new math for the project manager: this equation must be satisfied for the

project to be successful.

In 2004, Sisk noted that, while various business models had evolved over time, they all
shared a common underlying structure (especially for larger businesses): namely that the
project is managed by a project manager, who puts together a team and ensures the
integration and communication of the workflow horizontally across different departments. To

the author this means that the same basic project management applies to all projects.

In 2005, in a Russian / American collaboration, Mikheev and Pells noted the following trends
in Project Management:

e Interms of industry trends there are now widespread awareness and usage of “basic”
PM in most industries, and increasing usage of advanced and strategic PM in some
cases with some organizations and industries now approaching PM “maturity” e.g.
American aerospace, defence and construction industries (noting that there is still
room for higher quality, better performance, new technologies and process
improvements);

e PM is maturing in energy, oil and gas, petrochemicals, pharmaceuticals, automotive
and various heavy industries;

e Basic PM is maturing rapidly in IT, telecomm, manufacturing, software and product
development organizations, although in many cases only newly introduced in many
organizations during the last ten years or so; and

e They also noted that, geographically most industries have a consistent level of PM
maturity worldwide due to the globalisation of economies and trade during the last 20

years. However, PM maturity parallels economic development and therefore, PM is
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generally more mature in Australia/New Zealand, Japan, Korea, North America,

South Africa and Western Europe.

1.1.3 Within South Africa

Extracting for our focus area, namely the South African IT industry, it can be concluded that
South African IT projects are currently, generally, performed in a basic (but maturing) project

management environment.

Mikheev and Pells (2005) define “basic” PM as follows:
“Basic project management includes the understanding of the quantitative and behavioural
tools of PM, those methods, principles and tools that have been developed over the last 35

years around the world of PM.”

They state that many of the tools and methods considered “strategic” just a few decades ago,
are now quite basic to any fundamental PM approach or implementation. These methods and
tools have been promoted and adopted widely and receive a majority of the emphasis by
those new to PM, both individuals and organizations. To the author this implies that in order
to mature, there are some basic methods and tools that must be embedded (institutionalised)

in the organization before a successful maturation process can commence.

The above conclusion is amply supported by research performed by the Software
Engineering Institute (SEI) (2001) at Carnegie Melon University, who have found that basic
project management is the foundation for process improvement, according to the Staged
Representation of their Capability Maturity Model — Integration (CMMI.) For them, basic PM is
the following process areas:

e Project Planning;

e Project Monitoring and Control; and

e Supplier Agreement Management.

These PM process areas address the basic activities related to establishing and maintaining
the project plan, establishing and maintaining commitments, monitoring progress against the

plan, taking corrective action, and managing supplier agreements.

In the CMMI, the above process areas contain practices, which may be mapped to processes
in the de facto standard for project management, namely the Guide to the Project
Management Body of Knowledge (PMBOK® Guide). This mapping is done as part of the
current research, but in a later chapter. At this introductory stage, it should be sufficient to

note that the two standards (CMMI and PMBOK® Guide) overlap but are not equivalent.
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The final product (the Project Management Framework) developed as part of the current
research is based on PMBOK® Guide (2000) processes, some CMMI process areas and
other related inputs and aims to support the South African IT project environment in its
maturation process. Figure 1.1 presents a contextual focus area for the current research.

Portions of the three components of Project Management, General Management and the IT

Project Management Body of Knowledge

Generally accepted
project management
Knowledge and Practice

Focal Area

Application Area
owledge and Practice

Application Area combine to form an area of focus for the current research.

Figure 1.1. Research Focus Area in Terms of Project Management and Other

Management Disciplines

1.2 Problem Statement for the Current Research

Stephen Covey (1990) advises us to spend more time on important things so that fewer
urgent things result. An interpretation of Mr Covey'’s advice is that by helping someone focus
on important issues, one is in fact assisting in at least two ways:
e Firstly, one is helping the person to focus now, as the important things are known and
do not need to be sought out; and
e Secondly, one is helping the person in the future, by lessening the occurrence of
those disturbing “urgent” things that crop up every so often.

Green and Stellman (2005) have said that a project manager attempting to change an

organization to run better IT projects, should make changes to the way that the project work is
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performed. What with evolving technologies, shrinking software development cycle times and
a shortage of software development professionals, the issues associated with IT project
management are complex. For this reason, it is doubly important to identify those important
issues that prevent the practitioners from stumbling over the “urgent” things that would steal

their time.

Born from the need, to identify those things that are important to a South African IT project
manager, the problem statement for the current research aims to address a perceived need at
client level (and the author's own needs at consulting level.) As will be demonstrated, the
accuracy of the identification of this need has been confirmed for the product’s current target
market and is in line with similar development in the rest of the international project

management community.

As a contextual point of departure, the Third Edition of the PMBOK® Guide (2004) states that,
“project management exists in a broader context that includes program management, portfolio

management and (the) project management office (PMO.)”

The question that arose in the mind of the author’ client was:
e If projects are performed within the context of a PMO, how does such a PMO ensure

that it is delivering value to the parent organization?

The question at the consulting house was:
e How does a consulting house differentiate its project management offering to its

current and potential clients?

The above questions were distilled by the author to provide a common problem statement.
How may a solution:
e Simplify and facilitate the project managers' access to a common set of project
management processes and tools?
e Promote the usage of best practices for project management for all projects, both
simple and complex?
e Increase the level of assured competence project managers bring to project
management endeavours?
e Establish a commonality of process and standardization of terminology within project
management?
e Provide a common method of project progress tracking across the enterprise?
e Use the results of the above questions to create a flexible product (solution) to the

organization?

August 2006 Page 22 A. Malan
9150554

www.manaraa.com



The process of coming up with and answering these questions are essentially what makes up
this research document. The research design, according to Mouton (2004), is mainly one of
Field or Natural experimental design. This type of research design is often used to test
hypotheses or models (or frameworks as in the case of the current research.) Mouton (2004)
recommends observation in the form of questionnaires and interviews, both of which types
are included within the current research. He notes that this type of research model increases
generalisability of results and decreases the likelihood of laboratory effects (such as
experimenter effects.) Another major type of research method used in the current research,
according to Mouton (2004) is that of Methodological studies, wherein a method is validated
using a newly developed instrument (framework) through a pilot study. Secondary research
methods, such as Literature Review, are used where appropriate (in Chapter 2 for instance,
to evaluate the compiled body of research.) In chapter 4, a technique similar to Action
Research as defined by Greenwood and Levin (1998) was utilized to develop the product
Idea and Concept.

The culmination of all this work has been the iterative specification, development, evaluation
and rollout at three case study sites, of a product that satisfies the requirements raised by the
above questions. The current baseline version of the product is now market-ready and is

known as the Project Management Framework (or just Framework.)

The need for this research is collaborated by the Winter and Smith’s (2006) work for the
EPSRC (Engineering and Physical Sciences Research Council) in the United Kingdom. They
have, through the Rethinking Project Management research network identified 7 first-cut
topics for research, of which two falls within the scope of the current research.
e Project management capability in organisations (specifically chapter 8 of the current
research); and

e The management of projects in practice (the balance of the current research).

For the funding body, the objective of this research network is not simply to define new
research topics, but as stated by Winter and Smith (2006), also to “facilitate the transfer of
knowledge to a broader community”. This latter aim is also in line with the author’s previously

stated aims.

1.3 Research Objectives

According to Turner (1999) the three dimensions of project based management are:
e The Project;
e The Management Process; and

e The levels.
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According to him there are three fundamental levels over which the project is managed,
namely the integrative, strategic (or administrative) and tactical (or operational) levels. For
the purposes of the current research, the focus is on the management process, for every

project and at all three of the levels discussed above.

Some Motivators

Kerzner (2003) states that applying proven project management principles in organisations
that have adopted integrated processes, together with a culture based on trust, cooperation,
teamwork and open communications, increases the probability of successful project delivery
that has “value” to the organisation. This, according to him, is the ultimate criterion for a

successful project.

Hunter (1997) showed that “as the project rigour increases the probability of project disaster
drops.”

GartnerGroup (2000) noted that “by using moderate PM rigor (using standard processes with

some auditing) there is a 30% improvement in productivity.”

In 2001, Smith reported that the failure rate of large IT projects in South Africa is reported as
being between 50%-80%, but concluded that it could be even higher.

Cooper (1998) documented four major reasons for project failure:
e Failure to know what to expect ( or Great Expectations);
e Failure to know what to watch ( or Half-Blank Tape Measures);
e Failure to know what to do; and

e Failure to know what's what (or Lessons not Learned.)

Whitty (2005) found that “PM knowledge may pass from person to person by explicit means
such as books, the internet, narratives, or academics teaching in university programmes. All
these products and services are created by people to make our business lives easier and our

organisations more productive.”

Burnett (1998) found that “many managers fail to recognize that applying and following a
process is important to success. In the rush to get something done, standards are ignored in
order to meet impossible deadlines. Inexperience leads to seat-of-the-pants management

and disregarding tried and proven methods.”

Mochal (2004) states that in general, the value of a common project management process
includes:

¢ Reduced cycle time
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Reduced delivery costs

Improved quality of project deliverables

Early identification and proactive management of project issues and risks
Better containment and management of project scope

More opportunities to leverage and reuse knowledge

Improved accuracy of estimates

Better communication with clients and stakeholders

Improved perceptions of your organization by your clients

Improved people and resource management

Reduced time to get up to speed on new projects

Conclusion

The wise project manager adopts the Scouts motto, “Be prepared.” To the author this implies

having the correct tools, processes, skills, etc. available to pre-empt situations that may arise.

It is, of course, impossible to predict everything that could go wrong and it would be foolish to

attempt to do so. The opposite approach, that of managing by exceptions, is not
recommended by the PMBOK® Guide (2004.)

In line with the above thinking, and in answer to the questions raised in the previous section,

the objectives of the current research are therefore to:

Identify the sources of the PM, IT and related information that the research will be
based upon;

Develop a body of research to base the Framework product upon;

Determine the required product features for the Framework;

Decide on an appropriate context within which to present the Framework;

Develop successive baselines of a Framework that can contain the various
methodologies required by IT projects and that meets the needs documented in the

problem statement, concluding with a continuously improving baseline version.

In short, the end result of the research is a product that should be usable at consulting and

client level, meeting such requirements as are determined as part of the research and within

the problem statement.

1.4 Strategy and Roadmap

Strategy

Messrs Cadle and Yeates (2001) say that strategy is not an exact science, as it has been

stated that “there is no single, universally accepted definition of strategy.” However, Quinn

(1995) made the following observation about strategy:
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“Strategy is the pattern or plan that integrates an organization's major goals, policies and
actions into a cohesive whole. In other words, it pulls together and gives meaning to
everything an organization does. A well-formulated strategy helps to organize resources into
a unigue and viable force based on the competencies and shortcomings of the organization,

on anticipated changes in the environment and activities by competitors.”

A good strategy is:
e Clear
e Keeps the initiative
e Concentrated
e Flexible
e Wellled; and
e Full of surprises (advantage may be gained out of proportion to the effort expended

by doing the unexpected.)

Cadle and Yeates (2001) conclude that strategy is the result of a careful analysis, and that it
is purposeful. In the author’'s words, it is a well thought-through plan for achieving an

objective.

At each stage of this research, the author sought to strategize (analyse and plan forward) at
two levels:
e How to get to the eventual purpose of the research; and

e What are the detail steps of the immediate goals.

The way chosen to graphically present this context to the reader is that of a roadmap, as

discussed in next section.

Roadmap
At the start of each chapter, a high level roadmap is shown (similar to that presented by Riehl
and Sterin (2002) and Arlow and Neustadt (2005)) to give the reader insight into:

e The level of clarity with which the roadmap has become known;

e The context of the chapter;

e The progress made to date; and

e The road forward.

The roadmap idea is also in line with the conclusions of Rautiainen, Nissinen and Lassenius
(2000), who found that Visualizations are a powerful way of communicating the overall picture
during product development. If the roadmap shows context at a high level, then the

accompanying passages of writing will provide context at a more detailed level, painting a
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verbal picture of the steps that will be taken within the chapter to get to the next high-level

goal.

At the very outset of the research, Figure 1.2 presented the roadmap. The final product was
not clear and nor, therefore, was the road of getting to it. The roadmap became increasingly

lucid and clear as the research continued.

B\\B -

Strategise and do
Strategise end do

\
\
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Strategise and do

\
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Figure 1.2. The Roadmap at the Start of an Uncertain Journey.

1.5 Conclusion

Kerrigan and Anderson (2004) have noted that project management is often referred to as an
art that is informed by a science. This author and others (Kerzner, 2003) (GartnerGroup,
2000) (Hunter, 1997) (Smith, 2001) (Burnett, 1998) have found that within South African IT
projects there is a need for the first principles of the science of project management to be
firmly implemented prior to allowing the artistic side of project management to be encouraged.
To the author this would be akin to restricting an artist to paint on a white canvas, using
pastels. There are many other ways to express art, but restricting the artists in this way
allows comparison between artists and allows for certain practical and commercial aspects to

be embedded (e.g. you cannot sell a sidewalk artist or graffiti artist's work or take it home.)
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As noted by Green and Stellman (2006), few good software projects can survive bad
management. In line with this observation, the author perceived a need at almost each client
site he worked at and within the consulting house he represents, for an easily implemented,
basic Project Management Framework with the benefits listed in the problem statement
above. These client sites include IT projects at financial institutions, banks and other service
related industries. This perceived need has been confirmed by research performed by others
(Mikheev and Pells (2004); Winter and Smith (2006)). It also provides a starting point for the
specification of a product that satisfies the perceived need. This specification is grounded on
the Research Approach discussed in chapter 2 and the Body of Research developed in

chapter 3.

Patti chiari, amicizia lunga.
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2 RESEARCHAPPROACH

In Chapter 1, a contextual history of project management was presented, from which the
author concluded the general state of the South African IT project management arena. Based
on this state, a need identified by the author has been voiced and clarified by way of a
problem statement and research objectives. This chapter will build on these two devices and

aims to elucidate the research approach followed, in order to satisfy the perceived need.

Figure 2.1 shows a pictorial view of the state of the research at this point in time. The author
knew he had started and knew he had to finish. The context had been discussed and the
objectives documented. An approach had to be developed that would yield the required
results.

Ne pas y aller par quatre chemins.

=
_

T~ Strafegiseand do
\\

Strategise and do ~
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Figure 2.1. Chapter Focus in Roadmap during an Uncertain Journey.
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2.1 Introduction

Meredith and Mantel (1995) have said that any way chosen to organize knowledge carries
with it an implication of neatness and order that rarely occurs in reality. To the author, this
means that there could be an implied precision in the documentation of the research, which
does not correspond to the reality of what had transpired. An item that took hours or weeks of

drafting and reflection to develop is tidily reflected in a paragraph or summarized in a formula.

The author agrees that this neatness should be achieved within the confines of the research
document, but more importantly, should be sought within the product that is being developed,
based on the requirements documented within the research document. To this end, the
research approach used in this document is based on appropriate management area
principles, such as knowledge management principles or product development management
principles, as may be applicable for the relevant chapter or section. In each case, the author
has sought to bear in mind that the end goal is a product augmented by a research document,
not the other way around.

2.2 Objectives

The research objectives identified in chapter 1 are:
1. Identify the sources of the PM, IT and related information that the research will be
based upon;
Develop a body of research to base the Framework product upon;
Determine the required product features for the Framework;

Decide on an appropriate context within which to present the Framework;

ok 0NN

Develop successive baselines of a Framework that can contain the various
methodologies required by IT projects and that meets the needs documented in
the problem statement, concluding with a continuously improving baseline

version.

The balance of this chapter contains the foundation for achieving each objective as well as
the research approach for each of the above objectives. The overall research approach has
been that of 3 case studies where the product has been implemented, but more of that in
chapters 4, 5 and 6. Falconer and MacKay'’s research (1999, p8) on Information Systems
research methods concluded that “combining qualitative and quantitative research methods
within a positivist paradigm can be sound, but that cross-paradigmatic research designs
incorporating interpretive and positivist research to investigate a single phenomenon are ill-

conceived.”
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The author considers this work to be positivist according to definition provided by Denzin and
Lincoln in 1998 and have therefore not hesitated to combine the two research methods within

the current research.

2.3 Sources for the Body of Research

2.3.1 Project Management Standards

Project management standards and practices may vary in complexity and application, but the
goals are usually the same - to produce desired project results within the boundaries of time,
costs and available resources. There have been several attempts to develop project

management standards, such as:

e PMForum (2006b) refers to the Global Working Group on Project Management
Standards;

e The APM Group Ltd (2006) publishes the APM Body of Knowledge;

e International Organization for Standardization (ISO, 2003) publishes 1ISO 10006,
containing guidelines for quality management in projects;

e The PMI publishes A Guide to the Project Management Body of Knowledge
(PMBOK® Guide, 2004);

e Ohara (2005) is the representative author of PMAJ's Guidebook of Project & Program
Management for Enterprise Innovation;

e The APM Group Ltd (2001) publishes the British standard, PRINCE2 (PRojects IN a
Controlled Environment);

e Kuhrmann, Niebuhr & Rausch (2005) refers to the V-Modell, a German IT project
standard.

e Caupin, Kntpfel and Morris (1999) discuss the IPMA Competence Baseline, which
identifies 42 key competencies for knowledge and experience in project
management; and

e The British Standards Board (2002) publishes BS6079, the British Standard guide to

project management.

The Global Working Group on Standards, formed by International Project Management
Association (IPMA), has accepted a framework for their work that identifies those areas in
which they consider project management standards to be relevant, namely:

e Projects: knowledge and practices for management of individual projects

e Organisations: enterprise project management knowledge and practices

e People: development, assessment and registration / certification of people
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The IPMA is the world’s oldest project management organisation: an international network of
national project management societies. It is a non-profit, Swiss registered organisation, with a
Secretarial office based in the United Kingdom. National societies (such as PMSA) serve the
specific project management development needs of each country, while the IPMA acts as an

umbrella organisation, representing them at the international level.

Crawford (2004) found that the most widely known, distributed and used guides and
standards for project management may be presented as in Figure 2.2, indicating their general

focus: projects, organisations or people.

APMBoK

PMBOK @ Guide

BS 6079

_______________ ISO 10006
IPMA Competence
Baseline (ICB) P2ZM
(PMCC)

NCSPM

_ (PMIE)
(Australia)

People

PMMM
(OGC)
B S
ECITB Managing !
SAQA (UK — NVQ) Successful | Pl?éng .IE2
(South Africa) Prug{gg}rgl;‘ies !

Figure 2.2.  Most Widely Recognised, Distributed And Used Project Management
Guides And Standards (Crawford, 2004).

David Whelbourne (2003) noted that in the PM profession there are two key public domain
knowledge sources that concentrate project management knowledge: the PMBOK® Guide
and Prince2. He notes that they should not be viewed as competitors in the global market
vying for project management attention, as they provide a view on different aspects of what a
project manager needs to know. By its own admission, PRINCE2 is an implementation

methodology, rather than a whole project management methodology.

Upon closer inspection of the two standards, one finds that both has been developed over the

last 16 years and provides a substantial depth of knowledge in their respective areas:
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PRINCE2 was developed in the UK and the PMBOK® Guide in the USA. In the UK, the focus

was on of how to improve the chance of successfully delivering projects, whereas in North

America the focus was on developing and defining the body of knowledge (BoK) that a

successful project manager should understand and be able to practice.

Within the APM Group Ltd (2001) book “Managing Successful Projects with PRINCE2” it may
be noted that PRINCE?2 is more focused on project assurance and organizational structure
than the PMBOK® Guide and is business case driven (the PMBOK® Guide falls short here in

the author’s opinion.) Some fundamental differences are listed in table 2.1.

PMBOK® Guide

Prince2

Projects may include a feasibility study.

The approach to be taken by a project and its
final deliverables are known at the start. If
the approach is not clear, then there may be
a preliminary project with a deliverable of a

feasibility report.

A Work Breakdown Structure is used. The

focus on activities occurs at the start.

The Product Based Planning Technique of
PRINCE?2 is used to define project outcomes
as ‘products’. Activities are derived from the
product flow. The focus is on the project’s

deliverables.

No assumption is made on the organisation

in which the project manager sits.

A Customer/Supplier  environment is
assumed with the focus on the customer’s
Business Case. It is the customer’s Business

Case which drives the project.

Steering Committees tend to be larger and

meet on a regular basis.

Projects are controlled by a small Board
representing the interests of the Customer,
and End-user of

Supplier the project’s

products. The Board is a decision making
body chaired by an ‘Executive’ who is
ultimately responsible for the delivery of the

business benefit.

Projects are seen as following certain pre-
defined phases aligned to the project life-
cycle. The project manager is responsible for
delivering the project and reports regularly at
meetings of the Steering Committee. Recent
articles in the PMI journal have referred to an

Adaptive Project Framework which in some

In the initial planning for the project, it is
divided into ‘Stages’ based on management
reviews or decision points. Approval to
proceed is given on a stage-by-stage basis.
During a stage, the project manager has full
authority for the day-to-day management of

the project. The Board requires only short

part incorporates the PRINCE2 idea of | reports provided the stage remains within
August 2006 Page 33 A. Malan
9150554

www.manaraa.com




‘Stages’. agreed tolerances. A review of viability
occurs at the end of each stage or if the

tolerances are forecast to be exceeded. This

is the concept of ‘management by exception’

Table 2.1 High-level Comparison between PMBOK® Guide and Prince2
(Bentley, 2006)

From the author’s point of view, it is clear that both standards are based on best practice in
project management. There are no contradictions in the two approaches but there are
different emphases. For example, the PMBOK® offers the project manager a considerable
amount of information about proven practises in this field and invites the project manager to
apply these where they deem appropriate. In contrast, PRINCE2 provides a more
prescriptive set of steps for the project manager and teams to follow. Wideman (2002) found
that “PRINCE2 and the Guide take very different approaches to the presentation of their
material. Indeed, they really serve different purposes and are therefore not directly
comparable. We believe that the Guide takes the best approach for purposes of teaching the
subject content of each knowledge area, but is not so affective when it comes to providing

guidance for running a particular project.”

Of these two, the author believes that the one most applicable to the South African arena is
the PMBOK® Guide. The Project Management Institute (PMI) is a global institute servicing
more than 200,000 professionals (as at 2006,) representing 150 countries, with a variety of
offerings. The institute, which started in 1969 with 71 members, continues to grow at a
phenomenal rate with a 23.4% increase in membership in 2001 over 2000. Project
Management South Africa (PMI SA Chapter) is the oldest chapter of PMI outside North
America, proving that the SA link to the PMI is very strong. PMSA has a co-operative
agreement with PMI® to facilitate the (Project Management Professional) PMP® certification
programme locally. At the time of commencement of the research, PRINCE2 did not have a

strategic presence in South Africa.

Marnewick and Labuschagne (2004) have stated that: “The standard that is used in the
Americas, South Africa and Australasia is the Project Management Institutes’ Guide to the
Project Management Body of Knowledge (PMBOK® Guide.)”

Furthermore, Elmar Roberg (2002) (past President of the Computer Society of South Africa)
notes that: “the PMI have gained acceptance to the point where its influential PMBOK® Guide
has become the de facto standard for describing project management, to the extent where
standards setting organisations such as ISO and IEEE/ANSI have adopted PMBOK® as

overprints.”
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The primary source for PM information, processes and knowledge in general, for the purpose
of this research, is therefore “A Guide to the Project Management Body of Knowledge, 2000
edition and Third edition.) The reason for the duality of edition is that the current research
germinated in 2001 and that the third edition was made available in South Africa during 2005.
One of the most pronounced changes from the 2000 edition to the third edition is the
structure. Unless otherwise indicated, all references refer to the 2000 edition.

2.3.2 Information Technology Standards

The American National Institute of Standards and Technology (NIST, 2004) state that:
“Standards are essential elements of information technology -hardware, software, and
networks. Standard interfaces, for example, permit disparate devices and applications to
communicate and work together. Standards also underpin computer security and information
privacy, and they are critical to realizing many widespread benefits that advances in electronic
and mobile commerce are anticipated to deliver.”

The IT standards that this thesis requires, however, relate more to the processes followed to
perform IT projects. Even narrowed down in this manner, various IT standards exist
worldwide. PMForum (2006a) found the most prominent of these to be :
e SEI Capability Maturity Models (including CMM Integration)
e OGC’'s PRINCE2 Project Management Standard (for IT project management in the
United Kingdom)
e |EEE’'s SWEBOK: a Guide to the Software Engineering Body of Knowledge.

Having already determined the appropriate standard for project management, however,
assists in making the choice for the appropriate IT standard. The reason for this is that the
PMI provides some guidance in respect to other, parallel standards and the fact that the
PMBOK® Guide is an ANSI standard, originally sponsored by the U. S. Department of
Defence and therefore not containing bias in terms of vendor or technology. A standard with
a similar background would therefore be preferred by the author and was in fact found in the
CMMI (2002).

The Capability Maturity Model Integration (CMMI) (2002) is a framework for generating
integrated products to support product and process improvement. This implies that when an
organization decides to use a CMMI model, it acknowledges a business need to improve
management processes and place the focus on both process and product. A CMMI model
provides a structured way to do process improvement. It can help by setting process
improvement goals and priorities, providing guidance for establishing quality processes and it

provides a yardstick for assessing current practices.

The SEI (2002) states that:
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“Capability Maturity Models (CMMs) contain the essential elements of effective processes for
one or more bodies of knowledge. These elements are based on the concepts developed by
Crosby, Deming, Juran, and Humphrey. The CMMI Product Suite contains and is produced
from a framework that provides the ability to generate multiple models and associated training
and appraisal materials. These models may reflect content from bodies of knowledge (e. g.,

systems engineering, software engineering, Integrated Product and Process Development).”

Of these three bodies of knowledge, software engineering and systems engineering are the
two most appropriate for the current research. The only distinction between the models for
each of these disciplines is the type of discipline amplifications included and for this reason,

the CMMI product team suggests using both when selecting either of the two disciplines.

The alternative (which was not chosen) is PRINCE2 (PRojects IN a Controlled Environment),
which was developed as a UK Government standard for IT project management. Since its
launch, PRINCE has become widely used in both the public and private sectors and is now
the UK's de facto standard for project management (Bentley, 2006.). PRINCE2 is a non-
proprietary method of managing projects but is not widely used or supported in South Africa
and while not contradicting the chosen PM standard, does not support it in a way that would

benefit the current research.

2.3.3 Other sources

Sheakley (2002) noted that the CMMI and PMBOK® Guide are not equivalent but may be
used within the same space. Not incidentally, both are ANSI standards; moreover, they are
both based on work originally sponsored by the U. S. Department of Defence. The PMBOK®
Guide focuses on a project and provides process definitions to organizations in all disciplines
(from construction to events organization to software implementations.) It is a standard in the
form of a guide whereas the CMMI is a standard in the form of a specification. The latter
extends to multiple projects and products, providing preventative definitions to specific

disciplines.

These two standards are the primary sources for the body of research used to construct the
research product, but where appropriate, other authoritative resources were used (Kerzner,
2003) (Brooks, 1987) (Wideman 2002 ) (Meredith and Mantel, 2002.) These include published
and unpublished literary works that refer to the primary sources or that do not conflict with the

views held in the primary sources.

2.4 Product Features

As discussed within the “Research Objectives” chapter, the required end result is a product

that should be usable at consulting and client level, meeting such requirements as are
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determined as part of the research and within the problem statement. These were
summarized as the product’s ability to:
1. Simplify and facilitate project managers' access to a common set of project
management processes and tools;
2. Promote the usage of best practices for project management for all projects, both
simple and complex;
3. Increase the level of assured competence project managers bring to project
management endeavours;
4. Establish a commonality of process and standardization of terminology within
project management;
5. Provide a common foundation for the management of all projects above a certain
size, across the enterprise;
6. Provide a common method of project progress tracking across the enterprise; and
Use the results of the above questions to create a flexible and continuously

improving solution to the organization.

In line with the approach suggested by Greenwood and Levin (1998) the determination of the
product features was jointly done by the author and the potential clients, by:
e Studying the compiled body of research; and

e Interviews with peers and clients.

The two specific focus areas are discussed in the following sections and the results of the
peer and client interviews are contained within the Product Idea, Concept and Specification

chapter.

2.4.1 Project Management Focus

Retief (2004) in “Architecture of Modern Project Management Software Tools” found that
when asked to think of project management software, most people would think of a Gantt
chart. However, Gantt charts, PERT charts and Critical Path Method (CPM) solutions are
widely available in commercial project scheduling tools and the Framework aims do not
include this type of functionality. Rather, in terms of the focus on “basic” PM the aim is to
extract those “things” (whether processes, methods, tools, etc) from the body of research
which was required on most (if not all) projects most (if not all) of the time.

A further result of aiming for the “basic” segment from the body of research is that the product
(framework) will be mostly static in many regards, as the basics of the science are unlikely to

change in any great way.
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2.4.2 Information Technology Focus

In their combined work, Cai, Ghali, Giannelia, Hughes, Johnson and Khoo (2004) performed
research to identify and document project management Best Practices specific to the
Information Technology sector. The research team gathered information through an
extensive global interview process that involved PM professionals from various countries and
industries within the IT sector at various levels of management. The purpose of their
research was to communicate PM practices in use today, the advantages and consequences
of such practices, and the skills sets that should be explored in an effort to contribute to the

progressive evolution of project management.

They present the results of this research within the following classification scheme:
e Organizational — This involves practices that have a positive impact at the Corporate
level;
e Team — This contains practices that have a positive impact at Group or Tribe level;
and
e Individual — This contains personal practices that a single individual can perform to

make a positive impact to the Project.

In their research the best practices for Organizational Practices are split into:
e Knowledge Management;
e Continuous Improvement;
e Corporate Policies and Governance;
e Scalability of Practices;
e Cross Functional Teams; and

e Edification.

From a current research point of view, the practices contained within the Team and Individual
portions of their research were not easily included in the envisaged Framework. The
research approach in the case of applying IT best practices will therefore be done by focusing
on organizational practices that dovetail with the known Framework requirements and product

features.

2421 Continuous Improvement
Mikheev and Pells (2005) noted that as the quantity of saved up PM knowledge, experience,
people and organizations increase, "suddenly" a new quality occurs. They postulate that this
law of transition (quantity leads to quality) is ultimately the basis for most models of PM

maturity around the world.

Within the current research, the continuous improvement benefit of the CMMI is investigated

in chapter 9, “Process Improvement and Capability.” This aspect was not initially chosen as

August 2006 Page 38 A. Malan
9150554

www.manaraa.com



an important aspect of the product, but has become increasingly attractive to the clients and
the author as time passed. The idea of a framework that matures with its organization is not

unique and has piqued the interest of others in the international community.

The PMI (2002) announced that OPM3, or the “Organizational Project Management Maturity
Model”, is a standards development project of the PMI, active through a globally
representative team of volunteers. The declared purpose of the OPM3 project has been to
develop a global standard for organizational project management and the vision was to create
a widely and enthusiastically endorsed maturity model that is recognized worldwide as the
standard for developing and assessing project management capabilities within any
organization. The author has noted that OPM3 was not published at the time of

commencement of research and has some parallels with the current research.

A choice between the representation (staged and continuous) and body of knowledge must
be made for the application of a CMMI model. To this end, process groups were established
at the consulting house pilot site but not at the other two pilot sites. The reason for this is that
the other two pilot sites are not currently interested in process improvement per se, but rather

in the results that process improvement could bring to the Framework that they are using.

2.5 Product Context

The product produced as part of the current research has to comply with the potential
market’s requirements for accessing it in terms of portability (via Internet or local installation)
and remote access. These aspects were determined as part of the product planning phase
and led to unilateral agreement of a client-independent website held by the author, developed
in such a way that the client specific tailoring could be done with a minimum of effort. The
specific requirements are documented in the Product Idea, Concept And Specification chapter
of this document; suffice to say that a website style presentation layer, accessible over local
and wide area networks, but preferably also downloadable for portability, was mooted and

chosen.

2.5.1 Project Management as part of Management

Within the greater field of study of Management, Armstrong (1996) places Project
Management under Operations Management (OM), although this context may be different,
depending upon the organizational structure. In his mind, operations management
encompasses the production, distribution and project management activities carried out within
an organization. The aims of OM are to create value for the organization and to help achieve
sustainable competitive advantage by satisfying the demands and needs of customers for the

company’s products.
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OM can also be described as part of an integrated process that is involved with all the other
aspects of the business in question. The author notes that PM involves the customer and the

supplier and therefore stretches across the enterprise supply chain, end-to-end.

2.6 Product Management

It is generally agreed that at a high level, Product Management consists of:
1. Product Planning (including concept generation and pre-technical evaluation);
2. Product Development (technical development and the major body of effort); and

3. Product Commercialisation (Marketing, Manufacturing and Business Analysis. )

Supported by:
1. Product Data Management (PDM)
2. Product Lifecycle Management (PLM)

For the purposes of the current research product commercialisation and the support
management activities were largely ignored. This does not mean that these are unimportant
activities but rather that they were addressed outside the scope of this document. Where

such support activities influence the current research, it is noted in the relevant chapters.

The product category that this product development belongs to is New Category Entries, i.e. a
product that takes a firm into a new category, though not a product that is new to the world
(Crawford, 2004.) Knowing that other such products either existed or were being developed

meant that differentiation had to be sought as part of the specification / planning cycle.

2.6.1 Product Planning

Product Planning, according to the fifth edition of Crawford’s “New Products Management” is
a term of many meanings. He concedes, however, that it is generally used to designate a
staff position charged with part of all of the tasks of managing product innovation (Crawford,
2004).

Essentially, the product planning portion happened by default, as the author discovered a
perceived need of what is desirable under the (then) current circumstances. The outline of a
solution to satisfy this need was presented and immediately found favour with his employer
and clients. The combined enthusiasm was the fuel for the research and development
process. The features that were agreed to be desirable were then found to be desirable to
others in the same market space and after some time spent using the product development
funnel (expanded upon later in this document) a firm scope for the product was available for
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the development cycle to be spent upon. This approach is not unique. Labrich (1988) noted
that the microwave, NutraSweet (aspartame) and ScotchGard products were not planned as

such, but that “their managers knew them when they saw them.”

Crawford (2004) says that a Product Innovation Charter (PIC) is essentially the summary
statement of strategy that will guide a project team in their efforts to generate new product
volume. It specifies the arena within which the people will operate, their goals and objectives
and the general approaches they will use. A formal PIC was not developed, but the
agreement on these key issues meant that a rose by a different name had been created, that

yet remained a rose.

The requirements of Crawford’s (2004) definition was amply met during the brainstorming
sessions (as suggested by Baumgartner (2005)) that came up with the project Charter and
project scope, as the following agreements was reached in the combined case:
e Direction — where the project should go and where it should not go, what technologies
it will capitalize on and what markets it will serve;
e Goals and Objectives — why it exists, what its role is and what its purpose is; and
¢ How to play the game — what the rules are, what the quality, time and cost constraints

are, etc.

It should be noted that some advised steps were missed during product planning, which are
mentioned under the “Conclusions and Recommendations” chapter. These include, but are
not limited to:

e Failure to develop an augmented product concept; and

e Failure to use Crawford’'s Triple Stream Process of Product, Evaluation and

Marketing.

2.6.2 Product Development

Lientz and Rea (1998) encourage a product orientation in project management, especially
where there will be multiple versions of the project’s product. The value of this is that the
planning, developing and management of the project will be done more carefully than if it was
a one-time effort. To this end the various versions of the product, the augmented product and
their specifications were placed under configuration management from the start of the product

innovation process.

In terms of development, Crawford (2004) makes it clear that there are at least four
requirements in the technical (product) development activity. These are:
e Commitment to Four Principles:

o Focus,
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o End User Drive (AM and Continuous Stakeholder Involvement),

o Productivity and

0 The quadriad of Speed, Quality, Cost and Value;
e Aclear and accepted product innovation Charter (as a result of project planning);
e Leadership; and

e Ownership (“bad products are developed by committees.”)

The application of these four requirements is demonstrated as part of the “Product Idea,
Concept and Specification” chapter. The agreed product development cycle is unique in at
least one respect: the project to develop the product was its own pilot. What this meant was
that the project progressed as fast as the development progressed and that, in turn, was

dependant on the project’s relative importance at the various sites.

2.7 Conclusion

Goldstein (2001) reported what the consulting group KPMG found in its 1995 study of projects
deemed to have failed by the study respondents:
e 75% exceeded their schedule by 30% or more; and

e More than 50% exceeded their budgets by a substantial margin.

As early as 1978, Myers (1978) noted that practitioners try to solve the (software) problem by
rushing through the design process so that enough time will be left at the end of the project to
uncover errors that were made because of the rush through the design process. This
approach will certainly not work in a civil engineering environment (imagine the costs of
building and then rebuilding bridges, dams and the like due to insufficient design!) and to the
author it is almost bizarre to admit that this is an approach that he has sometimes found
himself following in real life. Thankfully there is the option to strategise, take aim and then

fire!

The research approach outlined in the above sections of the chapter is applied in the later
chapters up to the point where final conclusions and recommendations are developed. These
final comments will allow the next round of development to strategise, take aim and then fire.
At a high level then, the chosen research approach may be summarized as a modified
product innovation approach:
e The Body of Research is required to develop a product specification (Chapter 3);
e The Product Specification is used to enter a Development Cycle (a modified iterative
development cycle from that proposed in the Rational Unified Process) resulting in a
baseline version of the product (Chapter 4, 5 and 6);

e An approach to implementing the product is proposed in Chapter 7;
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e An approach to applying the CMMI to the baseline product is mapped and planned, to
ensure that continuous improvement within the product is realized (Chapter 8); and

e Conclusions and recommendations are developed to provide strategy to the next
round of work in this regard (Chapter 9.)

Figure 2.3 provides a pictorial view of the chosen approach described above. It shows the
body of research as the basis for product specification, which in turn leads to product
development and product evaluation that, in turn, culminates in a baseline product. Further
horizontal work in the form of the application of CMMI concepts is intended to lead to a
continuously improving version of the same product.

D @

Management Framework

and Maturity

Product Evaluation

Product Development

Body of Research

PMBOK GUIDE CMMI Other

Figure 2.3. Research Approach Shown as a Modified Product Innovation Approach.

Van Niekerk and Sevenster (2002) noted the difference between the science and art of PM by
defining the science as the mechanical portion of PM; the procedures and tools required to
complete the project. It is at this part of PM that the research is aiming, ignoring the soft
issues and “gut-feel” which comes with experience. This is not to discount the art side of PM,
but reiterating the need to master the science prior to focusing on the art.

Probieren geht tber Studieren.
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3 The Body of Research

With the stated aim of remaining within the domain of “basic” PM as defined by the two
primary sources, a discussion of the compilation of the body of research commences in this
chapter. Figure 3.1 presents a pictorial view of the road that the author had begun to travel:

o The Body of Research is required to develop a product specification (current focus.);

e The product specification is used to enter a development cycle (a modification of the
iterative development cycle proposed in the Rational Unified Process) resulting in a
baseline version of the product;

e An approach to applying the CMMI to the baseline product is mapped and planned, to
ensure that continuous improvement within the product is realized; and

e Conclusions and recommendations are developed to provide strategy to the next
round of work in this regard.

and Maturity

Management Framework

Product Evaluation
Product Development

Ued O =

Specification

Focus Body of Research

Figure 3.1. Chapter Focus in Product Innovation Approach.
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The construction of a Body of Research is not a Literature Review in the traditional sense but
serves the same purpose as defined by Webster and Watson (2002), namely a review of

prior, relevant literature in order to create a firm foundation for advancing knowledge.

3.1 Introduction

According to the results of the previous chapter the body of research used to construct the
research product is based on two ANSI Standards, namely:
e The PMI (2000 & 2004) publication, A Guide to the Project Management Body of
Knowledge; and
e SEI's (2002) publication, The Capability Maturity Model® Integration (CMMI®™),
Version 1. 1 for Systems Engineering and Software Engineering (CMMI-SE/SW, V1.
1 or just CMMLI.)

These two standards are the primary sources for the body of research, used to construct the
research product, but where appropriate, other authoritative resources are used, e.g. Aalders
(2002), Booch (1998), Crawford (2004) Goodpasture (2001), Sheakley (2002). These include
published and unpublished literary works that refer to the primary sources or that do not
conflict with the views held in the primary sources. The complete body of research can be
found in the Bibliography section of this document. Relatively more focus is placed on PM
than on IT (or 1S) as it is the primary focus of the research and a mature body of knowledge
exists, whereas Webster and Watson (2002) have found that relatively few theoretical articles

relating to IT (or IS) exists due to the youth of the field.

Two sources of special interest are the Rational Unified Process (RUP) (2002) and Kerzner's
(2003) widely accepted thoughts on PM. Their application is discussed in greater detail than
that of the other sources due to their general acceptance and the high regard they are held by
the three pilot sites. Especially in the ninth edition of his seminal work, Dr Kerzner has moved
the content closer to the third edition of the PMBOK® Guide.

3.2 Understanding the PMBOK® Guide

(The information in this chapter is sourced from the PMBOK® Guide itself and from the PMI

website.)

The Project Management Body of Knowledge (PMBOK®) describes the sum of knowledge
available within the profession of project management. Within this body of knowledge, there
are Knowledge Areas that describe project management knowledge and practice in terms of
their component processes. The PMBOK® is not a Maturity Model or a specification, but it is
a key reference used by over 200,000 project management professionals worldwide.
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The Project Management Institute's (PMI) premiere standards document, A Guide to the
Project Management Body of Knowledge (PMBOK® Guide, 2000 and 2004), has been
approved as an American National Standard (ANS) by the American National Standards
Institute (ANSI.) It has also been widely adopted by foreign countries and consists of a
discussion of the project management Framework as well as nine project management
Knowledge Areas. Because one document could not contain the entire Body of Knowledge,
the concept of a “Guide” is used, with the primary purpose of identifying and describing that
subset of the PMBOK® that is generally accepted. This implies that the knowledge and
practices described “are applicable to most projects most of the time, and that there is
widespread consensus about their value and usefulness.” Because it is a body of knowledge,
the PMBOK® Guide (2000 and 2004) requires tailoring to the business needs of the

organization.

Chapter 3 of the PMBOK® Guide (2000), Project Management Processes, describes a

generalized view of how the various project management processes commonly interact. It

introduces the concept of project management as a number of interlinked processes, where a

process is “a series of actions bringing about a result.” PM processes are organized into five

groups of one or more processes each:

1. Initiating processes — authorizing the project or phase.

2.  Planning processes — defining and refining objectives and selecting the best of the
alternative courses of action to attain the objectives that the project has been
undertaken to address.

3. Executing processes — coordinating people and other resources to carry out the plan.
Controlling processes — ensuring that monitoring and measuring progress regularly to
identify variances from plan so that corrective action can be taken when necessary
meet project objectives.

5.  Closing processes — formalizing acceptance of the project or phase and bringing it to
an orderly end.
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Figure 3.2.

PMBOK® Guide Links between Process Groups in a Project Phase (2000)

The process groups are linked by the results they produce—the result or outcome of one

often becomes an input to another. It could therefore be said that the PMBOK® Guide

provides a system of processes linked together by inputs, techniques, and outputs.

The

process group interactions also cross phases such that closing one phase provides an input

to initiating the next, as shown in Figure 3.3.
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Initiating Planning
Processes Processes
Processes Processes
Closing
Processes

Phase X +1

Initiating Planning
Processes Processes
Initiating Executing

Closing
Processes

>

Subsequent
Phases

Figure 3.3.

PMBOK® Process Group Interaction Between Phases (2000).

The nine Project Management Knowledge Areas (chapters 4 to 13 of the Guide), describe

project management knowledge and practice in terms of their component processes. They

are:

a) Project Integration Management — the processes required to ensure that the various

elements of the project are properly coordinated.

b) Project Scope Management — the processes required to ensure that the project

includes all the work required, and only the work required, to complete the project

successfully.

c) Project Time Management — the processes required to ensure timely completion of the

project
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d) Project Cost Management — the processes required to ensure that the project is
completed within the approved budget.

e) Project Quality Management — the processes required to ensure that the project will
satisfy the needs for which it has been undertaken.

f) Project Human Resources Management — the processes required to make the most
effective use of the people involved with the project

g) Project Communications Management — the processes required to ensure timely and
appropriate generation, collection, dissemination, storage, and ultimate disposition of
project information.

h)  Project Risk Management — the processes concerned with identifying, analyzing, and
responding to project risk.

i) Project Procurement Management — the processes required to acquire goods and

services from outside the performing organization.

3.3 Understanding the CMMI

(The information in this chapter is sourced from the CMMI (2002) itself and from the SEI
(2006) website).

Capability Maturity Models (CMMs) have been developed for a many disciplines since 1991.
The formation of the Capability Maturity Model® Integration (CMMI) project was initiated to
sort out the problem of using multiple CMM’s. CMMI models contain Process Areas that have
Capability Levels and belong to Maturity Levels. Process Areas map to Generic and Specific
Goals, which in turn map to Specific Practices and Generic Practices. Note that CMMI
models are not processes or process descriptions. Rather, an organization can use a CMMI
model to help set process-improvement objectives and priorities, improve processes, and

provide guidance for ensuring stable, capable, and mature processes.

The CMMI is a framework for generating integrated products to support product and process
improvement. This implies that when an organization decides to use a CMMI model, it
acknowledges a business need to improve management processes and place the focus on
both process and product. A CMMI model provides a structured way to do process
improvement. It can help by setting process improvement goals and priorities, providing
guidance for establishing quality processes and it provides a yardstick for assessing current

practices.

A CMMI model contains the essential elements of effective processes for one or more
disciplines: Systems Engineering, Software Engineering, Integrated Product and Process
Development, and Supplier Sourcing. A CMMI model is structured using one of two

representation schemes: Staged and Continuous where each approach is complementary to
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the other. The representation schemes are not mutually exclusive, but the choice affects the
schedule and needs of the organization for training and appraisal. The material in both is the
same but organized differently, analogous to a view into a database: The data viewed is the
same for both of the representations, but the organization and the presentation of the data
differ. An organization may choose an approach to process improvement from either of the
following:
e The Continuous Representation supports the continuous improvement of individual
process areas that are critical to the organization’s business needs,
e The Staged Representation supports Organizational Maturity. Here Processes are
grouped and ordered based on important, pre-defined organizational maturity

relationships that address the business needs of many organizations.

For the purposes of this research, a continuous representation is assumed, although the
difference in applying it to a staged representation model would be negligible. The
continuous representation uses six capability levels, capability profiles, target staging, and
equivalent staging as organizing principles for the model components. The continuous
representation groups process areas by affinity categories and designates capability levels for

process improvement within each process area.

In the continuous representation, capability levels provide a recommended order for
approaching process improvement within each process area. At the same time, the
continuous representation allows some flexibility for the order in which the process areas are

addressed.

3.3.1 Model Components

A Capability level consists of related specific and generic practices for a process area that
can improve the organization’s processes associated with that process area. As one satisfies
the generic and specific goals for a process area at a particular capability level, and that
capability level is achieved, one reaps the benefits of process improvement. Capability levels
focus on growing the organization’s ability to perform, control, and improve its performance in
a process area. Capability levels enable the organization to track, evaluate, and demonstrate
its progress as it improves processes associated with a process area. Capability levels build

on each other, providing a recommended order for approaching process improvement.

Compared to the continuous representation, in the staged representation a Maturity Level is
a defined evolutionary plateau of process improvement and there are five in the CMMI. The
maturity level of an organization provides a way to predict the future performance of an
organization within a given discipline or set of disciplines. Each level is a layer in the
foundation for continuous process improvement using a proven sequence of improvements,

beginning with basic management practices and progressing through a predefined and
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proven path of successive levels. Level 2 focuses on project management and level 3 on

process standardization.

A Process Area (PA) is a cluster of related practices in an area that, when performed
collectively, satisfy a set of goals considered important for making significant improvement in
that area. Practices are actions to be performed to achieve the goals of a process area. All
CMMI process areas are common to both continuous and staged representations.

A Specific Goal (SG) applies to a process area and addresses the unique characteristics that
describe what must be implemented to satisfy the process area. A Specific Practice (SP) is
an activity that is considered important in achieving the associated specific goal. Generic
Goals (GG) are called “generic” because the same goal statement appears in multiple
process areas. Each process area has only one generic goal. Generic Practices (GP) are
activities that ensure that the processes associated with the process area will be effective,
repeatable and lasting. Generic practices contribute to the achievement of the generic goal

when applied to a particular process area.

Specific goals and generic goals are required model components. Practices are the major
building blocks in establishing the process maturity of an organization and are expected
model components. Everything else is informative. Refer to Figure 3.4 for a pictorial view of

the CMMI model components.

[ Process Area 1 ] [ Process Area 2 ] [ Process Arean

Specific Goals

Generic Practices

Specific Practi
ERECIELEHERS Capability Levels

Figure 3.4. A View of CMMI Model Components, CMMI (2002).

3.3.2 Project Management in the CMMI

To describe the interactions among the CMMI (2002) Project Management process areas, it is

most useful to address them in two process area groups:
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e The basic Project Management process areas are Project Planning, Project
Monitoring and Control, and Supplier Agreement Management.

e The advanced Project Management process areas are Integrated Project
Management for IPPD, Risk Management, Integrated Teaming, and Quantitative

Project Management (these are not discussed as part of the current research.)

3.3.3 Basic Project Management Process Areas

Status, issues, resulis
of process and

. product evaluations;
Corrective measures and analyses

action

Replan

What orrective action

to monitor

_______________

Status, issues,  What to build
results = What to do

of progress and
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Measurement needs

Supplier
agreem:n/r/'
Product component requirements,
technical issues,
Supplier completed product components,

acceptance reviews and tests

Figure 3.5. CMMI Basic Project Management Process Areas, CMMI (2002).

As llustrated in figure 3.5, the CMMI (2002) Project Planning process area includes
developing the project plan, involving stakeholders appropriately, obtaining commitment to the

plan, and maintaining the plan.

Project Planning begins with requirements that define the product and project (“What to
Build” in the figure). The project plan covers the various project management and

engineering activities that will be performed by the project.

The Project Monitoring and Control process area includes monitoring activities and taking
corrective action. The project plan specifies the appropriate level of project monitoring, the
frequency of progress reviews, and the measures used to monitor progress. Progress is

primarily determined by comparing progress to the plan. When actual status deviates
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significantly from the expected values, corrective actions are taken as appropriate. These

actions may include re-planning.

The Supplier Agreement Management process area addresses the need of the project to
effectively acquire those portions of work that are produced by suppliers. Once a product
component is identified and the supplier who will produce it is selected, a supplier agreement
is established and maintained that will be used to manage the supplier. The supplier's
progress and performance are monitored. Acceptance reviews and tests are conducted on

the supplier-produced product

Note: Although risk identification and monitoring are covered in the basic process areas of
Project Planning and Project Monitoring and Control, the advanced process area of Risk
Management takes a more continuing, forward-looking approach to managing risks with
activities that include identification of risk parameters, risk assessments, and risk handling.

3.4 Application and Comparison of PMBOK® Guide and the CMMI

The PMBOK® Guide (2004) focuses on a project and provides process definitions to
organizations in all disciplines (from construction to events organization to software
implementations.) It is a standard in the form of a guide whereas the CMMI (2002) is a
standard in the form of a specification. The latter extends to multiple projects and products,

providing preventative definitions to specific disciplines.

A duality in terms of application of the two standards, one within the context on the other,
exists. The most obvious application of the PMBOK® Guide to CMMI is to see that all process
improvement activities are undertaken as projects within a specific life cycle. Figure 3.5
illustrates this point by showing the PMBOK® Guide process groups within two distinct sub-

projects of the process improvement initiative relating to Supplier Agreement Management.

Supplier Agreement Management

Establish Supplier Agreements Satisfy Supplier Agreements

Initiating Planning
Processes Processes
Processes Processes

Closing
Processes

Figure 3.6. PMBOK® Guide Processes Used Within SAM Process Area.
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The initial work done to determine whether to use the CMMI or some other process
improvement standard would have been a project. On the other hand, the CMMI addresses a
larger picture: projects and products. l.e. the PMBOK® Guide could have been used prior to

CMMI process improvement but it forms a part of the latter’s scope.

Because the CMMI extends to a wider target than project management, the view that the
author has taken is to apply the PMBOK® Guide within the context of CMMI levels 2 and 3
(see chapter 6.5). Here the Project Management process areas at level two are shown with
their direct mappings to PMBOK® Guide processes followed by an application example. In
the case where the PMBOK® Guide will be applied to the Process Management process
areas of a level, it will then be seen that tailoring the PMBOK® Guide forms part of the CMMI

level three activities.

The CMMI defines an alternative practice as “A practice that is a substitute for one or more
generic or specific practices contained in CMMI models, that achieves an equivalent effect
toward satisfying the generic or specific goal associated with model practices. Alternative
practices are not necessarily one-for-one replacements for the generic or specific practices. ”
When reading later chapters this should be born in mind. Specifically, the PMBOK® Guide
process should not be seen as one-for-one replacements for the specific practices that it is
mapped to. The specific application of the PMBOK® Guide in support of the CMMI practices

at various levels is demonstrated in later chapters.

3.5 The Rational Unified Process (RUP)

Unless otherwise stated, all the information in this chapter is sourced from the Rational
Unified Process (Version 2001A. 04. 00) and the second edition of Kruchten’s (2000) “The
Rational Unified Process, An Introduction.” The Rational Unified Process (RUP) is a

registered trademark of the Rational Software Corporation in the USA.

3.5.1 Introduction

The RUP is a software engineering process, marketed as a web-enabled software
engineering process that enhances team productivity and delivers software best practices to
all team members. The RUP claims to provide a disciplined approach to assigning tasks and
responsibilities within a software development organization. Its goal is to “ensure the
production of high-quality software that meets the needs of its end users within a predictable

schedule and budget.”

The RUP is a process product. It is developed and maintained by Rational Software and

integrated with its suite of software development tools. The RUP is also a process framework
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that can be adapted and extended to suit the needs of an adopting organization. The RUP
can therefore be seen as a software development process covering the entire software

development lifecycle, supported by a palette of tools developed by Rational Software.

Due to the focus of the current research, only that portion of the RUP that applies to “most (if
not all) IT projects in South Africa most (if not all) of the time” will be considered. To this end,
the Best Practices and Process Essentials will be considered before considering how to

implement the Process.

3.5.2 The Ten Essentials of RUP

Probasco (2000) lists what he believes to be the minimal set of items a project should have in
place if they are truly following the “essence” of the RUP:
1. Vision
Plan
Risks
Issues
Business Case
Architecture
Product

Evaluation

© © N o g bk w DN

Change Requests
10. User Support

Probasco (2000) notes that these ten essentials allow focus on the most important aspects
and that these same aspects can be accomplished with no specialized tool support and are

therefore ideal for inclusion in the current research.

3.5.3 The RUP Project Management Discipline

In the RUP, a discipline shows all activities you may go through to produce a particular set of
artefacts. Each discipline is described in terms of concepts, workflow, activities, artefact and
guidelines.

Software Project Management is defined as “the art of balancing competing objectives,
managing risk, and overcoming constraints to successfully deliver a product which meets the
needs of both customers (the payers of bills) and the users. The fact that so few projects are
unarguably successful is comment enough on the difficulty of the task.” The author notes that
in the RUP, PM is defined as an art rather than a science, as opposed to the PMBOK® Guide

(2004) that focuses on the science of the subject.
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Rational Software Corporation (2002) admits that the RUP does not attempt to cover all
aspects of project management. For example, it does not cover issues such as

e Managing people: hiring, training, coaching;

e Managing budget: defining, allocating, etc; and

e Managing contracts, with suppliers and customers.

Instead, this discipline focuses mainly on the important aspects of an iterative development
process:

¢ Risk management;

e Planning an iterative project, through the lifecycle and for a particular iteration; and

e Monitoring progress of an iterative project, metrics.

As all IT projects do not necessarily require development, the portion that applies to most (if
not all) IT projects in South Africa most (if not all) of the time are risk management and
metrics. However, because a great many IT projects do require (and even focus on) software
development, some focus on software development best practices (including iterative
development and its importance) is allowed in the framework. The RUP Project Management

Workflow is presented in Figure 3.7.

Two aspects of the RUP that affect the project management heavily and apply to most
projects most of the time are Risk Management and the use of Metrics, where risk is seen as

a driver for planning and measurement is seen as a key technique used project control.
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Figure 3.7. RUP Project Management Workflow, RUP (2002)

3.53.1 Risk Management in RUP
The software development process primarily takes care of the known aspects of software
development. One can precisely describe, schedule, assign or review only that which one
knows must be done. Risk management attempts to take care of the unknown aspects in the
project. Kruchten (2000) notes that many companies work in a risk-denial mode: estimating
and planning activities proceed as if all variables were known and as if the work were
mechanical and the personnel interchangeable. He argues that in order to make effective
decisions, one needs a good grasp of the risks the project faces and clear strategies for
mitigating or dealing with them. Risk in software development is a variable that, within its

normal distribution, can take a value that endangers or eliminates success for a project.
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In RUP (2002) planning terms, a risk is that which stands in the way of success and is
currently unknown or uncertain. A direct risk is a risk over which the project has a large
degree of control and an indirect risk a risk over which the project has little or no control. It
has two attributes, namely:

e The probability of occurrence.

e The impact on the project (severity.)

Boehm (1991) says there are three main routes for coping with risk:
e Risk avoidance: reorganize the project so that it cannot be affected by the risk.
e Risk transfer: reorganize the project so that someone or something else bears the
risk (customer, vendor, bank or another element.)
e Risk acceptance: decide to live with the risk as a contingency, Monitor the risk

symptoms and determine what to do if the risk materializes.

When accepting a risk, you should do two things:
e Mitigate the risk: take immediate, proactive steps to reduce the probability or the
impact of the risk.
e Define a contingency plan: determine the course of action to take if the risk becomes

an actual problem; in other words create a plan B.

3.5.3.2 Measuring and metrics
The reasons for measuring are:

e Primarily to gain control of a project, in other words to manage it (evaluation of how
close or far the progress has deviated from the plan’s objectives in terms of
completion, quality, and compliance with requirements);

e To better plan a new project’s effort, cost and quality based on experience; and

e To evaluate the effects of changes and assess improvement over time on key

aspects of the process’s performance
Measuring key aspects of a project adds a non-negligible cost, so, measurement is not done
something simply because it is possible. Precise goals should be set for a measurement

effort and only metrics that allow satisfaction of these goals should be collected.

Now, Pulford, Kuntzmann-Combelles and Shirlaw (1995) say that there are two types of

goals:

e Knowledge Goals: expressed by the use of verbs such as evaluate, predict, and
monitor. They express a desire to understand your process better, e. g. you may
want to assess product quality, obtain data to predict testing effort, or monitor test
coverage or requirements changes.
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e Change or achievement goals: expressed by the use of verbs such as increase,
reduce, improve, and achieve. These express an interest in seeing how things

change or improve over time, for example from on project to another.

The following are examples of goals that might be set in a software development effort:
e Monitor progress relative to the plan.
e Improve customer satisfaction.
e Improve productivity.
e Improve predictability.

e |ncrease reuse.

Such generic management goals do not translate readily into metrics; one should translate
them into sub-goals (or action goals,) identifying the actions that project members should take
to achieve the goal. One should also ensure that the people involved understand the
benefits. For example, the goal “improve customer satisfaction” could break down into the
following action goals:

e Define customer satisfaction.

e Measure customer satisfaction over several releases.

o Verify that satisfaction improves.

The goal “improve productivity” would include these sub-goals:
e Measure effort
e Measure progress
e Calculate productivity over several iterations or projects.

e Compare the results.

3.5.33 What is a metric?
In the RUP (2002) there are two types of metrics:
e A metric is a measurable attribute of an entity. E. g., project effort is a measure
(that is, a metric) of project size. To calculate this metric you would need to sum
all the timesheet bookings for the project.
e A primitive metric is an item of raw data that is used to calculate a metric. In the

preceding example, the timesheet bookings are the primitive metrics.

Each metric comprises one or more collected metrics. Consequently, each primitive metric
must be clearly identified and its collection procedure must be defined. Metrics to support
change or achievement goals are often first-derivative over time (or iterations or project.)
There is a greater interest in a trend than in the absolute value. If the goal is to “Improve

quality,” it must be checked that the residual level of known defects diminishes over time.
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3.5.4 Software Development Best Practices

This section describes the history of arriving at the software development best practices as
used in the RUP. The following sections expand upon iterative development, risk and metrics
as handled in the RUP.

3.54.1 The value of Software

Grady Booch (1998) says that “Software is the fuel on which modern businesses are run,
governments rule, and societies become better connected. Software has helped us create,
access and visualize information in previously inconceivable ways and forms. Globally, the
breathtaking pace of progress in software has helped drive the growth of the world's
economy. On a more human scale, software-intensive products have helped cure the sick
and have given voice to the speechless, mobility to the impaired, and opportunity to the less
able. From all perspectives, software is an indispensable part of our modern world.”

The limits of the software industry’s ability to develop systems of increasing size, complexity
and distribution is still being pushed by what society demands and technology makes
possible. Furthermore, attempting to advance legacy systems to newer technologies brings
its own set of technical and organizational problems. This problem is compounded by
businesses that continue to demand increased productivity and improved quality with faster
development and deployment. To top it off, the supply of qualified development personnel is
not keeping pace with the demand. This results in increasing difficulty in building and
maintaining software; moreover, building quality software in a repeatable and predictable

fashion is harder still.

3.54.2 Symptoms and root causes of software development problems
Jones (1996) determined that:
“Different software development projects fail in different ways — and unfortunately too, many
of them fail — but it is possible to identify a number of common symptoms that characterize
these kinds of projects:
e Inaccurate understanding of end-user needs;
e |nability to deal with changing requirements;
e Modules that do not fit together;
e Software that is hard to maintain or extend,;
e Late discovery of serious project flaws;
e Poor software quality;
e Unacceptable software performance;
e Team members in each other's way, making it impossible to reconstruct who
changed what, when, where and why; and

e An untrustworthy build and release process.”
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Treating these symptoms, however, does not treat the disease. Although different projects
fail in different ways, their research has shown that most fail because of a mixture of the
following root causes:

e Ad-hoc requirements management;

e Ambiguous and imprecise communication;

e Brittle architectures;

e Overwhelming complexity;

e Undetected inconsistencies in requirements, design, and implementations;

¢ Insufficient testing;

e Subjective assessment of project status;

o Failure to attack risk;

e Uncontrolled change propagation; and

e Insufficient automation.

3.5.4.3 Software Best Practices
The theory behind software best practices states that treating these root causes will eliminate
the symptoms, but also place one in a much better position to develop and maintain quality
software in a repeatable and predictable fashion (Jones, 1996) (RUP, 2002). They are
commercially proven approaches to software development that, when used in combination,
strike at the root causes of software development problems. They are ‘best practices’ not so
much because you can precisely quantify their value but rather because they are commonly
used in industry by successful organizations. These best practices are as follows:

1. Develop software iteratively.

Manage Requirements.

Use component-based architectures.

Visually model software.

Continuously verify software quality.

o o s WP

Control changes to software.

Of these six, the author has included the one that in his mind and experience is the most

important and most likely to benefit most IT projects, namely iterative software development.

3.5.5 Develop lteratively

For small projects that have few risks and use a well-known technology and domain the
sequential, or waterfall, process is fine, but it cannot be stretched to fit projects that are long
or involve a high degree of novelty or risk (RUP, 2002). Laplante and Neill (2004) confirmed
the popularity of the Waterfall model in that one third of respondents in their survey used the

Waterfall model over other, more progressive models.
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Opposed to a Waterfall model, an iterative process breaks a development cycle into a
succession of iterations. Each iteration looks like a mini waterfall and involves the activities of
requirements, design, implementation and assessment. To control the project and to give the
appropriate focus to each iteration, a development cycle in the RUP is divided into a
sequence of four phases that partition the sequence of iterations. The phases are inception,

elaboration, construction and transition.

The iterative approach accommodates changes in requirements and an implementation
strategy. It confronts and mitigates risks as early as possible. It allows the development

organization to grow, to learn, and to improve. It focuses on real, tangible objectives.

The RUP notes that project managers often resist the iterative approach. In the RUP this is
mitigated by an interactive approach, which is claimed to be very controlled in the following
ways:

e lterations are planned in number, duration, and objective.

e The tasks and responsibilities of the participants are defined.

e Objective measures of progress are captured.

e Some rework does take place from one iteration to the next, but this, too, is carefully

controlled.
Fequirements
Business Analysis & Design
Modeling
Flanning Config. & Change Implementation
N Management
Initial
Flanning Environment

Test

Evaluation Q@y-ment

Figure 3.8. lterative Development Cycle, RUP (2002).

In an iterative process, the development should be based on a phase plan and a series of
iteration plans. When the PM builds a phase plan, trade-offs between staff, schedule and
project scope should be assessed. The criteria to define the scope of an iteration may vary

from phase to phase.

August 2006 Page 61 A. Malan
9150554

www.manaraa.com



3.5.6 Conclusion

The manner chosen to implement the sections of the RUP that are most applicable to the
current research have been identified and will be measured as follows:

e The level of success with which the PM Framework satisfies the 10 essentials of RUP
is assessed in a later chapter.

e The RUP project management workflow is not represented in the Framework, except
when the sample methodology (for iterative development) is chosen as outlined
below.

e The RUP approach to Risk and Metrics are included in the Framework, as an overlay
to that extracted from the PMBOK® Guide and CMMI.

3.6 A systems approach to Planning, Scheduling and Controlling

This section contains an extract of the approach to project management that Kerzner (2003)
advocates in the 8" and 9" editions of his book: “Project Management: A systems approach

to Planning, Scheduling and controlling.”

He views of the current benefits of Project Management as follows:

e PM allows the accomplishment of more work in less time, with fewer people;

o Profitability will increase;

e PM will provide better control of scope changes;

e PM makes the organization more efficient and effective through better organizational
behaviour principles;

e PM will allow closer work with customers;

e PM provides a means for solving problems;

e All project will benefit from PM;

e PM increases quality;

e PM will reduce power struggles;

e PM allows people to make good company decisions;

e PM delivers solutions; and

e PM will increase business.

3.6.1 Maturity and Excellence

Kerzner (2003) notes that historically, PM resided only in the project-driven sectors of the
marketplace. In these sectors, the project managers were given the responsibility for profit
and loss, forcing these companies to treat project management as a profession. In the non-
project-driven market sector, corporate survival is seen to be based on products and services,

rather than upon projects. Profitability is identified through marketing and sales, with very few
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projects having an identifiable profit or loss. PM, in these firms was therefore never viewed
as a profession. According to his research, most firms that believed that they were non-
project-driven were actually hybrids. Hybrid organizations are typically non-project-driven

firms with one or two divisions that are project driven.

Independent of the organizational structure, Kerzner (2003) defines maturity in project
management as “the implementation of a standard methodology and accompanying

processes such that there exists a high likelihood of repeated successes.”

He says that organizations seeking excellence in project management are those that create
an environment in which there exists a continuous stream of successfully managed projects
and where success is measured by what is in the best interest of both the company and the
project. This implies that excellence goes well beyond maturity. Maturity is required to
achieve excellence and it may take two years or more to reach some initial levels of maturity.

Excellence, if achievable at all, may take an additional five years or more.

Kerzner's (2003) 16 points to PM Maturity:

e Adopt a PM methodology and use it consistently.

e Implement a philosophy that drives the company toward PM maturity and
communicate it to everyone.

e Commit to developing effective plans at the beginning of each project.

e Minimize scope changes by committing to realistic objectives.

e Recognize that cost and schedule management are inseparable.

e Select the right person as project manager.

e Provide executives with project sponsor information, not PM information.

e Strengthen involvement and support of line management.

e Focus on deliverables rather than resources.

e Cultivate effective communication, cooperation and trust to achieve rapid PM
maturity.

e Share recognition for project success with the entire project team and line
management.

e Eliminate non-productive meetings.

e Focus on identifying and solving problems early, quickly and cost effectively.

e Measure progress periodically.

e Use PM as a tool — not as a substitute for effective planning or interpersonal skills.

e Institute an all-employee training program with periodic updates based upon

documented lessons learnt.
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3.6.2 Performance measures for project managers

The first question that Kerzner (2003) answers is: “Who performs appraisal?” His answer is

that it should always be the functional superior of the PM (versus the programme manager,

portfolio manager, etc.) The source of performance data should be the functional superior,

resource managers, general managers, portfolio managers, etc.

Primary Measures

1.

Project Manager’s success in leading the project toward pre-established global

objectives
Target costs

Key milestones

Quality
Technical accomplishments

Market measures, new business, follow-on contract.

a
b
c. Profit, net income, return on investment, contributions margin
d
e
f

Project Manager’s effectiveness in overall project direction and leadership during

all phases, including establishing:

a. Objective and customer requirements
b. Budgets and schedules

c. Policies

d. Performance measures and controls
e

Reporting and review system.

Secondary Measures

1.

4.

August 2006

Ability to utilize organizational resources

a. Overhead cost reduction

b. Working with existing personnel

c. Cost-effective make-buy decisions

Ability to build effective project teams

a. Project staffing

b. Inter-functional communications

c. Low team conflict complaints and hassles

d. Professionally satisfied team members

e. Work with support groups

Effective project planning and plan implementation
a. Plan detail and measurability

b. Commitment by key personnel and management
c. Contingency provisions

d. Reports and reviews

Customer / client satisfaction
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a. Perception of overall project performance by sponsor
b. Communication / liaison
c. Responsiveness to changes
5. Participation in business management
a. Keeping management informed of new project / product / business
opportunities
b. Bid proposal work

c. Business planning, policy development

Additional Considerations
1. Difficulty of tasks involved
a. Technical tasks
b. Administrative and organizational complexity
c. Multi disciplinary nature
d. Staffing and start-up
2. Scope of the project
a. Total project budget
b. Number of personnel involved
c. Number of organizations and subcontractors involved
3. Changing work environment
a. Nature and degree of customer changes and re-directions
b. Contingencies

3.6.3 Informal Project Management

An interesting observation by Kerzner (2003) is that companies today are managing projects
more informally than before. Informal project management does have some degree of
formality but emphasizes managing the project with a minimum amount of paperwork.
Furthermore, informal project management is based upon guidelines rather than policies and
procedures that are the basis for formal project management (a characteristic of a good
project management methodology.) Informal project management mandates:

o Effective communications

o Effective cooperation

o Effective teamwork

e Trust
These four elements are absolutely essential for effective informal project management. He
notes that not all companies have the luxury of using informal project management as
customers often have a strong voice in whether formal or informal project management will be

used.
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3.6.4 Conclusion

For the purposes of the current research the aim is to assist enterprises to achieve the basic
level of PM maturity as quickly as possible. For this reason,
e The aim of achieving excellence as defined by Kerzner (2003) falls outside the scope
of the current product and research.
e The level of success with which the PM Framework satisfies Kerzner’'s (2003) 16
points to PM maturity is assessed in a later chapter.
e Kerzner's (2003) performance measures for project managers are used as the
primary source for this activity in the PM Framework.
e The move towards informal PM is noted and applied as a strategy in the Framework

development.

3.7 Other sources

3.7.1 Fred Brooks

Brooks (2000) discusses the mistakes made and lessons learned during the development of
IBM’'s OS/360 operating system. One of these has been the attempt to add more workers to
a project falling behind schedule, in the hope of speeding up development. His observation,
known as Brooks' Law, states that: “Adding manpower to a late software project makes it
later.” This law has been shown by others, including Graham and Englund (1997) to apply to

all projects with creative parts.

About.com (2006) relates that John Drummond explains the law as follows: "Brooks' Law
states that programming work performed increases with direct proportion to the number of
programmers (N), but the complexity of a project increases by the square of the number of
programmers (Nz). Therefore, it should follow that thousands of programmers working on a
single project should become mired in a nightmare of human communication and version

control."

Some consequences of Brooks’ Law are also noted by About.com (2006) to be:
e ‘“Hire few talented programmers with higher pay instead of many average
programmers (but do not starve the project)
e Segment the problem into smaller sub-problems, each of which can then be solved

by a smaller team (but done wrong it can make communication matters worse).”

Brooks (1987) argues that there will be no more silver bullets, i.e., there will be no more
technologies (or practices) that will create a 10-fold improvement in software engineering
productivity within 10 years. The central argument has been interpreted to mean that there

will be no more easy answers to software engineering problems.
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Brooks advocates a number ways of doing certain things within the software engineering
domain. One of these is the use of a Pilot System: “When designing a new kind of system, a
team will design a throw-away system (whether it likes it or not). This system acts as a pilot
plant that will reveal techniques, which will subsequently cause a complete redesign of the
system. This second smarter system should be the one delivered to the customer, since
delivery of the pilot system would cause nothing but agony to the customer and possibly ruin
the system's reputation and maybe even the company's.” The author has used this specific

approach for the first versions of the product developed as part of the current research.

He also advocates various other techniques and methods, such as

e Conceptual Integrity — In order to make a user-friendly system, the system should
have conceptual integrity, which can only be achieved by separating architecture from
implementation. A single chief architect (or a small number of architects), acting on
the user's behalf, decides what goes in the system and what stays out. A super cool
idea by someone, may NOT be included if it does not fit with the overall system
design seamlessly. In fact, to ensure a user-friendly system, a system may
deliberately provide fewer features than it is capable of. The point is that if a system
is too complicated to use, then many of its features will go unused because no one
has the time to learn how to use them

e Formal Documents - Every project manager should create a small core set of formal
documents which acts as the roadmap as to what the project objectives are, how are
they to be achieved, who is going to achieve them, when are they going to achieved
and how much are they going to cost. These documents may also reveal
inconsistencies, which are otherwise hard to see.

e Project Estimation — When estimating project times, remember that compilers are
three times as hard to write as application programs. In addition, systems programs
are three times as hard to write as compilers. In addition, the use of a suitable high-
level language may dramatically improve programmer productivity. Also, keep in
mind how much of the workweek will actually be spent on technical issues rather than
administrative ones or other non-technical ones, such as meetings or sick leaves.

e Code Freeze and System Versioning, Specialized Tools, etc.

3.7.2 Project Management For Information Systems

Cadle and Yeates (2001) provide the Framework’s primary source information for managing
change, organizational change and business strategy for information systems. They state that
all new information technology systems bring a range of associated changes with them, e.g.
changes to business processes and procedures, new roles and responsibilities,

organizational restructuring, new equipment or facilities, or new skills to learn. All of these
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involve people, and they argue that it is the people within any organization, who are the key to

the success of any implementation.

Cadle and Yeates (2001) feel that information systems are only tools to enable people to take
better decisions, so getting the commitment of the people who will use the system is central to
the success of the IT project. As an example of how their work affected the Framework, the
first deliverable within the Initiation phase of the Framework is discussed in a later chapter.
This template is mandatory when rolling out the product at a client site, but optional to the

client internal project manager.

3.7.3 Goal Directed Project Management

Andersen, Grude & Haug (1995) have developed a method and philosophy regarding PM all
their own, called “Goal Directed Project Management.” The author has not included their
philosophy and methods within the ambit of the Framework product but has included their
thoughts on ISO 9000 certification for project work. They note that ISO 9000 is a multiple-
element standard for quality management and quality assurance and that ISO 9001 and 9003
describe the bases upon which a company may be certified. When including project
management as part of an organization’s certificated quality systems (e.g. in the case where
project work forms a key part of producing results for the customers) the following matters
must be documented in project work:

e Project description and justification (with goals and results requirements);

e Project divisions (with descriptions and estimates);

e Milestone plans and responsibility charts;

e Phase Evaluation; and

e Project Evaluation.

The certification agency will not assess the quality of these plans and charts, but rather
whether the documentation exists at all. These deliverables are included as part of the

Framework in order to facilitate ISO 9000 certification for the implementing organization.

3.8 Conclusion

In this chapter, the author introduced the body of research that underpins the product under
development. The two key standards and their interrelations were discussed at a high level
and the two other major sources of information and inspiration were introduced. The former
two are the PMBOK® Guide (2004) and the CMMI (2002) and the latter two are Rational’s
Unified Process (2002) and Kerzner's (2003) work in regard to Project Management. The
former two forms the foundation of the body of research and the latter two, along with others
such as Fred Brooks (2000 and 1987) and Messrs Cadle and Yeates (2001), provide valuable
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detail and structure to ensure that the body of research covers the relevant areas within basic

project management.

Vannevar Bush (1945) said that “If scientific reasoning were limited to the logical processes of
arithmetic, we should not get very far in our understanding of the physical world. One might
as well attempt to grasp the game of poker entirely by the use of the mathematics of
probability.” The author likens Mr Bush’s opinion to project management in the following
manner: no body of knowledge completely covers every aspect of the field and even basic
project management includes too many “soft” issues to be able to fit nicely into a box such as
this chapter provides. However, the author believes that the information compiled within this
chapter serves as a basis for developing a product that addresses those aims documented in
chapter 2. The growth of this product, based upon the body of research, is documented

within chapter 4, where the product idea, concept and specification are discussed.

Lika bar leka bast
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4 Product Idea, Concept and Specification

Having laid the foundation for the product innovation process by compiling the body of
research in Chapter 3, the focus of this chapter is to define and document those attributes
that makes the Framework what it is. The product development and evaluation processes are
discussed in Chapter 5. These three focus areas are not physically or logically split in the
current research as every product specification, from idea through to product specification,

resulted in some form of development and evaluation.

and Maturity

Management Framework

Product Evaluation
Product Development

Product Idea, Concept and
Specification

Focus

Body of Research

Figure 4.1. Chapter Focus in Product Innovation Approach.

The process followed for the development of the product Idea and Concept, is similar to that
described as Action Research (AR) by Greenwood and Levin (1998). This type of research is
done by a professional researcher and members of a community, both seeking to improve the
latter's situation. Together they define the problems being experience, compile knowledge
relevant to the situation and take actions to alleviate the situation and interpret the results of
such actions. They note that AR is a research practice aimed at social change, but involving

a review of current academic practice in the relevant area.
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As noted by Bittner and Spence (2006) linear, predictive (and even prescriptive) planning /
management techniques are not suitable for IT project delivery or other creative endeavours.
To this end the author allowed himself and the various teams working on the product (at
various stages of the product development cycle) to utilize what was seen to be the most
appropriate planning / management technique. These techniques are not necessarily noted

within the current research as it does not form part of the research focus.

4.1 Introduction

Unless otherwise stated, all definitions in this chapter are sourced from Crawford’'s New
Product Management, the fifth edition (2004).

As van Zyl and Walker (2000) have said, “Product innovation must take place in order to
create products and services that potential customers do not yet know they need.” The
product development process begins with an idea and ends with the production of a physical
artefact. Ulrich and Eppinger (1995) have rightfully noted that that whether viewed from its
entirety or from individual activity level, the product development process is intensely creative.

Products

A product may be defined as “a bundle of attributes (features, functions, benefits and uses)
capable of exchange or use; usually a mix of tangible and intangible forms.” This implies that
a product may be an idea, a service rendered, a physical entity (a good) or any combination
of the forgoing three. A product exists for the purpose of commercial trade — an exchange in

the satisfaction of individual and organizational objectives.

Requirements

Functional requirements are the fundamental or essential subject matter of the product. They
describe what the product has to do or what processing actions it is to take. Non-functional
requirements are the properties that the functions must have, such as performance and
usability. The reader should not be deterred by the unfortunate type name (used because it is
the most common way of referring to these types of requirements)—these requirements are
as important as the functional requirements for the product’s success.

The author likes Spolsky’s (2000) “informal” definitions of the difference between functional
and technical specifications:

e The functional specification describes how a product will work entirely from the user's

perspective. It doesn't care how it is implemented, but talks about features. It

specifies screens, menus, dialogs, and so on.
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e A technical specification describes the internal implementation of the program. It
talks about data structures, relational database models, choice of programming

languages and tools, algorithms, etc.

He insists that, during the design of a product, inside and out, the most important thing is to
accurately document the “user experience.” What are the screens, how do they work, what
do they do. “There's no use arguing about what programming language to use before you've
decided what your product is going to do.” This statement mirrors the author’s experience in
this regard. Development of the functional specification is largely included in the current

research, although the entire specification will not be included due to space constraints.

Users
Each product may have many eventual users, but there are certain key users that are of great
worth to the specification team. Herstatt and von Hippel (1992) developed the Lead User
method as built around the idea that just a few “Lead Users” hold the richest understanding of
the needs in a new product or service. These users should be identified and drawn into a
process of joint development of new product or service concepts with manufacturer
personnel. Von Hippel (1986) defined Lead Users of a novel or enhanced product, process,
or service as those who display two characteristics with respect to it:

e They face needs that will be general in a marketplace — but face them months or

years before the bulk of that marketplace encounters them; and

e They expect to benefit significantly by obtaining a solution to those needs.

At each pilot site, the project lead users were identified with the help of the sponsor and their
input and comments greatly shaped each implementation. Von Hippel (1986) advises that a
Lead User market research study involves four major steps, which are in brief:
e Specify the characteristics a Lead User will have in the product/market segment of
interest;
e Identify a sample of Lead Users who fit these Lead User criteria;
e Bring the sample of Lead Users together with other relevant roles (e. g. company
engineering and marketing) to engage in group problem-solving;
e Test whether concepts found valuable by Lead Users will also be valued by the more

typical users in the target market.

A modified approach was used by the author:
e Specify the characteristics a Lead User will have in the product/market segment of
interest;
e Present characteristics of the Lead User to the sponsor to allow his input in selection
of Lead Users from his / her environment;

e Group problem solving was done under leadership of the author; and
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e Test whether concepts found valuable by Lead Users will also be valued by the more
typical users in the target market — in this case existing users and other, less senior

users at the same pilot site.

The Lead Users for each of the pilot projects are tabled in Chapter 5.

The IT Project
Smyrk (2002) notes that the IT project ranges from infrastructure (such as hardware
upgrades) through to applications systems for business. He notes two key characteristics of
an “IT” project:

e Its objective is to implement a system; and

e Its project structure is based on the systems development methodology.

For the purposes of the current research, the term “IT project” includes mainly (1)
implementation projects (which may require some development or configuration to ensure
“fit”) and (2) development projects (which require mainly system development.) Development
projects are focussed on product development rather than production. That is, in a
development project, the product needs significant design and development as well as
production. Unlike production projects, development projects therefore entail potentially a

larger amount of risk.

Stakeholder Involvement

The relevant stakeholders, during the various phases of product innovation, were involved by
employing the project management concept of a sponsor. Referring to figure 4.6, there was
one sponsor for the project up to the end of the Evaluation of the Operations Process, and
two sponsors for each of project 2 and 3, which followed one another as iterations of

evolutionary development of the product delivered in project 1.

Each sponsor appointed users and super users (from which the author chose lead users) to
assist in the product development and evaluation cycle. At each of the activities pictured in
figure 4.4, stakeholder involvement was required to obtain signoff in order to progress to the
next phase of development. The inputs from the lead users were included in the functional

specification, where relevant and in line with the body of research.

4.2 The Product Idea

Afuah (1998) calls innovation the use of (new) “knowledge to offer a new product or service
that customers want.” It is a combination of invention and commercialization. More in line

with the current research, is prefers Afuah’s (1998) reference to Porter's (1990) definition,
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namely, “a new way of doings things that is commercialized.” The development of this new
way of doing things commenced with an idea, the germination of which is discussed below.

Having partaken of a number of engineering projects while in the high voltage distribution
industry, the author moved to the IT industry in 1998. An immediate observation in the new
environment was that a wide disparity in application of the basic PM concepts existed from
project to project. It ranged from down-to-the-letter applications of a strict delivery
methodology to a very ad-hoc, trench-coat style used by a certain software practitioner.
Highly successful developers were elevated up the ladder of success by making them project

managers, a job for which they had not been properly prepared or skilled in advance.

The power reticulation projects that the author had managed since graduation have been
done many times before and a paint-by-numbers approach could be utilized for many aspects
of its management. There were estimators, planners, designers, and a clear picture of where
the project manager was going. Not so in the IT industry at the time. Despite (or maybe
because of) brand new technologies and novel approaches, many projects were failing and
those that succeeded in one environment were failing in another. Some project managers
used a hands-off, white-coat approach while others micro-managed a similar project. Some
projects were run according to best practices and failed; others were run in a by-the-skin-of-

the-teeth manner and succeeded.

It was a real eye-opener: some of those blue-chip consulting, insurance and banking firms
with rock-solid advertising campaigns were changing from centralized to distributed systems,
only to centralize again at great cost. The project approaches that facilitated this great
distribution of funds, were not standardized but rather enforced by the technology vendors
(Peoplesoft (2006), (Rubico (2002), SAP (2006) and others) making for some interesting

programs in cases where many software vendors were involved.

The author developed his own approach to managing IT projects, based on the popular
delivery methodologies of the time. This often meant educating the client as to what a
Charter and Scope Statement were and why it is so important if no one else was asking for
them. Pointing out the difference between a schedule and a plan often resulted in great
confusion, as there was very little in terms of standardization of terminology. Once the
author’s project team left a site, the sponsor would phone some time later and ask for
templates in order to try and standardize their IT projects. The above state of affairs led the

author to develop the product concept discussed below.

At that time, the single biggest need was to develop a strategic vision of where this work was

going. This question was partly answered by:
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e A GartnerGroup (2000) document, estimating that by using moderate PM rigor (using
standard processes with some auditing) there is a 30% improvement in productivity;

e Robert Simplot's introduction for Jason Charvat's (2003) work titled, “Project
Management Methodologies.” He said "When all projects in the enterprise follow a
standardized template, then and only then will project management evolve gradually
into an everyday way of life"; and

e Drucker (2001), who says that successful innovators are conservative, and that they

have to be. However, they are not risk focused, they are opportunity focused.

The combination of moderate rigour and a standardized template for projects in an enterprise

was in line with the author’s thoughts at the time. The work on a concept could begin.

4.3 The Product Concept

Crawford (2004) found that the idea of concept development is to increase market value of
the product, by increasing the clarity of the concept. He says that the product concept is that
verbal or pictorial version of a proposed new product, consisting of

e One or more of the benefits the product will yield:;

e Its general form; and

e The technology used to achieve the form.

Crawford (2004) says that a new product idea becomes a concept when it has at least one
benefit and either the form or the technology. Further work in the development process
gradually clarifies and confirms those two and adds a third. A concept becomes a product
when it is sold successfully in the marketplace; before that, it is still undergoing development,

even if marketed.

Ulrich (1995) feels that a concept is a concise description of how the product will satisfy the
customer needs: concept generation should consume less than 5 percent of the budget and

less than 15 percent of the development time.

The concept lifecycle that was followed is a modified simplification of that proposed by
Crawford (2004) and Ulrich & Eppinger (1995) respectively. The concept development
change was necessitated by the informality of the approach at the time. The ideation process
involved the stakeholders identifying problems and the author suggesting solutions for them.
As Whitehead (1978) is quoted as saying: “It is a short step from a careless phrase to a flash
of insight." The original concept was developed along the above lines and shortly the concept
was summarized as follows:

e Atool that standardized IT project delivery at the basic level;
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e Presented as processes, guidelines and templates to all project managers in a given
environment; and
e Built using a common technology such as MS FrontPage or a similar web

development product.

External and internal searches yielded the conclusion that such a product did not exist at the
time. The concept definition found favour with the author’'s employer and work immediately
began to find a way to present the concept as part of a standardized method for IT projects
delivery for 1ZAZI Solutions. The Business Case had been approved in principle and a
process had to be proposed, which could be used for developing a pilot version of the
concept. The agreed process, used for moving from concept to pilot to product, is discussed
in the following section. It is worth noting that the concept was not pitted against hundreds of
other concepts to determine its desirability. Instead, it was developed as a means of
convincing a Services company to develop a product that could be sold to its existing client
base. This approach to using product development is recognized by Thomas (2002) in that
he realizes that “very often one cannot measure a need until a new product and its marketing

have defined that need.”

4.4 The Product Innovation Process

According to the definitions used by Afuah (1998), the current research relates more to
technical innovation (improved processes or completely new ones) and less to that of
administrative innovation (pertaining to organizational structure and administrative
processes.) In terms of the impact that it has on the sponsoring organization, it appears to
the author to fall into the category of incremental innovation (vs. radical innovation which
pertains to how new the new knowledge or product is.) This is in line with the author’s view
that the product is an incumbent in an existing market space. The newness of the current
research is not that it's the first product to offer a project management process as a web
application. Rather, it is later shown to be contained in the following aspects.

e The PMBOK Guide makes it clear that it should be tailored to be effective: this
research tailors the Guide for a sector, a time and a place (not just for an
organization);

e The above tailoring resulted in a unique approach to implementing IT project
management in SA;

e It was not done for financial gain, but to contribute to the Project Management body of
knowledge and to even push the frontier of this body of knowledge, thereby:

0 Benefiting a community, and

o0 Opening up a new focus area for research within the profession.
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e The combination of research, experience and observation was documented to
provide a substantial body of high quality work, available for future research in this
regard;

e The research has experimentally (and experientially) validated the author’s theory in
regard to improving the state of IT project management in SA; and

e The combined application of two ANSI standards to provide access to both project

management and process improvement in the same product.

Cadle and Yeates (2001) have noted that, in general, the system development lifecycle
(SDLC) covers the whole life of the system. l.e. it will not only cover feasibility study,
analysis, specification, design and development but also the operation, maintenance and
enhancement aspects which take place after the system has been accepted by the end-
users. With this in mind the author attempted to find a product innovation path that does not
create redundant documentation, e.g. a concept specification that gets left behind when the
prototype specification is developed etc. As discussed in chapter 4.5, the author sought for
and found a single document that could accompany the product as a specification throughout
the product innovation process. The steps below paint a picture of how the author
progressed from a specification as a bundle of attributes to a document called the Pre-

Technical Specification, which satisfies the need seen above.

4.4.1 The Product Development Funnel

The high level product specification process, flows from Crawford’s (2004) definition of a
product as “a bundle of attributes (features, functions, benefits and uses.)” To facilitate this
process, a concept that the author had used before, was employed. The concept is that of
the Product Development Funnel proposed by van Zyl and Walker (2000), but in a modified
form. The reasons for modifying the funnel are manifold and fall outside the scope of the
current research; suffice to say that the modified funnel suited the specific product and the
product development maturity of the sponsoring organization. The major modification was
from the “idea to project to concept to product” chain, to an “idea to concept to project to
product” chain. The strategy works because it allows an informal flow to get to the concept
stage, quickly and without restricting creative impetus.

Inputs were accepted from existing customers, (Harmony Gold, South African Post Office
Bank) the body of research and the strategic intent of the sponsoring organization (IZAZI
Solutions). The filters were used to determine the inputs into the concept and eventual
product. Typically, the commercial impact is assessed on an ongoing basis, but because this
project has been deemed desirable at the highest level of the sponsoring organization, this

aspect of the funnel is not included in the current research.
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Van Zyl and Walker (2000) have aimed their product development funnel at the

microenvironment and they note that there are a number of facets in this environment that

should be

considered to set direction and implement the funnel effectively. Figure 4.2

contains a graphical representation of their proposed product development funnel. Figure 4.3

contains the modified funnel, indicating the differentiating approach of concept to project,

rather than the other way around.
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Product —>
Idea . Development > Market
Project Concept
Knowledge Gene- S —> Launch
Development —
ration Definition p >
—
Wants —1
> X Filter:
Needs | Filter: « Technical readiness
* Advert functionality * Market integration
’\ * Project planning
etc.
/ Filter:
* Functionality limited
by time-to-market
Filter: )
* Market & bus strategy
* Technical feasibility
* Market potential of idea
Figure 4.2. Product Development Funnel Proposed by Van Zyl and Walker (2000).
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- Development -
- Project Planning
- Project Execution
- Market Integration
- Validate Product
- Validate Marketing
- Validate Manufacturing
- Test Market or trial sell

- Must meet and
should meet criteria

Figure 4.3. Modified Product Development Funnel as Used in Product Innovation

Process.

4.4.2 Dual Stream Process (vs. Triple Stream)

As per discussions under:

e Conclusions and Recommendations in Chapter 9; and

e the Product Planning discussion in Chapter 2,
Crawford’'s (2004) Triple Stream process (of Product, Evaluation and Marketing) was not
followed. Due to the circumstances at the various sites and the resources required in this
regard, a modified dual stream was followed, resulting in the process shown visually in Figure
4.4.

The marketing stream is not shown as part of the current research, as it has followed a
separate and ad-hoc process. This has led to a product that is ready for marketing but a
marketing plan that has not kept in step with development. The impact thereof is severe from
a corporate and marketing point of view but does not influence the current research in terms
of its objectives. Instead, the product development funnel used to progress the project from
idea to concept and from concept to project, is shown as a third column in Figure 4.6. This
places the product and evaluation streams in the context of the funnel, allowing a phased

view of an otherwise continuous process. The implication thereof, to van Zyl and Walker
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(2000) is that the filters of the funnel provide stage gates during the development process, but

not necessarily representing the phases of a project.

In order to move from concept to product, the process as outlined in figure 4.6 has been
found to be appropriate and acceptable to the stakeholders. The Idea, Concept and Pre-
technical Product Specification form part of this chapter from a Product point of view. The
Idea and Concept Evaluation and Comparison with Definition activities make up the
Evaluation activities discussed in this chapter (the greyed-out area in the figure indicates the
chapter focus.) The balance of the development and evaluation activities is discussed in
Chapter 5.

| Product Innovation process in two streams with Product Development Funnel Overlay l

Producl tream Evaluation Stream Product Development Funnel
l Idea | l l

Idea. Filter 1
A\ 4 Evaluation
Concept
A \ 4
Concept
A Evaluation
Pre-technical :
Product Definition Y Filter 2
Comparison with
A Definition
Technlcgl_ I_Droduct > roject 1
Definition Y \
Comparison with
A Definition
Prototype / Pilot i Filter 3
Pilot Evaluation
v
Product for
Use Testing Y \
Product Use
A Testing
Product for ' Projects
Market Testing Y Filter 4 283
Market Testing
A4
Product for
Marketing

Figure 4.4. Dual Stream Process Followed As Part Of Product Innovation.

4.5 Pre-Technical Specification (Product Definition)

The basis of the IT project, according to Smyrk (2002), is the Functional Specification. The

implication here is that each project that produces a product should have such a document.
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However, the author favours the product development term of Pre-Technical Product
Definition, because it envelopes the functional and non-functional requirements so well, while
making it clear that the document is not dictating technology. Typically, while performing the
product development, one could have a number of documents that specify the product at the
various level of its maturity, but the pre-technical product definition contains the key functional

and non-functional attributes that make the product what it is.

The idea of a Pre-Technical Specification is the marriage of these two documents: one from a
product development and the other from a project management perspective, and in this case,
it accompanies the product from its first (pilot) version until its retirement (one day.) The first
version of the Pre-Technical Specification was created after the concept was approved and
the author knew that a project would be launched — knowing that the project would require a

functional specification spurred the author on to devise this document.

The Pre-Technical Specification for the baseline version of the product grew over 3 iterations:
mainly in terms of content but also in terms maturity. The version of the document that
accompanies the baseline product is a modification of the Requirements Specification
Template from Volere (11th Edition) developed by The Atlantic Systems Guild, Inc. (2006).
The entire document would be too large to include in the current research, but instead, the
most important headings with sample requirements and expansions are included to provide

the reader with an indication of the content and thinking that led to its creation.

The following requirement types are defined in the Volere Requirements Specification:

e Functional requirements are the fundamental or essential subject matter of the
product. They describe what the product has to do or what processing actions it is to
take.

e Non-functional requirements are the properties that the functions must have, such as
performance and usability.

e Project constraints are restrictions on the product due to the budget or the time
available to build the product.

e Design constraints impose restrictions on how the product must be designed. For
example, it might have to be implemented in the hand-held device being given to
major customers, or it might have to use the existing servers and desktop computers,
or any other hardware, software, or business practice.

e Project drivers are the business-related forces. For example, the purpose of the
project is a project driver, as are all of the stakeholders — each for different reasons.

e Project issues define the conditions under which the project will be done. The reason
for including them as part of the requirements is to present a coherent picture of all
factors that contribute to the success or failure of the project (product) and to illustrate

how managers can use requirements as input when managing a project.
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The main modification from the Atlantic Systems Guild, Inc. (2006) document is the manner in
which the document is applied. In the current research, it is used as:

e The Pre-Technical Specification for the product under development;

e The Product Definition for the baseline product; and

e Requirements Specification for each future client implementation.

The multiple role performed by this document means that one core version of the document
exists for the baseline product as it evolves over time, and another version for each
implementation of the product. This is discussed in more detail in the Product Implementation

chapter.

4.6 Functional Requirements

In line with Crawford’s (2004) thinking, Probasco (2000) earlier noted a common problem in
many projects:

“The focus is often placed heavily in one particular area, to the extent that the team gets
bogged down with the details of that particular area before making sure that they have a good
idea of the "key" elements involved in the whole process lifecycle of producing a quality

product.”

These disparate sources agree that it is much more effective to take a more systematic and
holistic approach, making sure that the key elements of a process is in place (an architecture,
so to speak) before determining to focus on any one particular problem area. Prior to
undertaking the major body of technical work, then, there should be agreement on just what
benefits the new item is to bring to the end users. At the current level of the product
specification, this approach was deemed appropriate and work began to determine the key

product elements as “must”, “should” and “could” attributes.

The initial KEY product attributes, based on interviews with 2 peers at 1IZAZl and the initial
clients (Harmony and SAPO), were that the product:
e Must be applicable to most (if not all) IT projects in South Africa, most (if not all) of the
time — including deployment, development and technical architecture projects;
e Must be based on agreed best practice (international standards preferred);
e Must make provision for any methodology (XP, RUP, Business Analysis, etc.);
e Must be easily accessible over the Internet or a LAN;
e Must be easily customisable for quick client rollout;
e Must be scalable in terms on project size / risk / strategic importance;
e Must be developed on the basis of progressive elaboration, with client reviews
between iterative builds;
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e Must contain a glossary of definitions and abbreviations, based on the agreed best
practice standard;

e Must contain a document control standard, amendable for document naming,
configuration control and folder structures;

e Must cater for a template creation process, to be handed over to the client for future
growth and possible amendments in the standards that the product is based upon;

e Must contain very basic Project Support Office support.

e Should be downloadable for portability;

e Should have training material built on a train-the-trainer model to empower the client
as quickly as possible;

e Should be developed around OO concepts where possible;

e Should be provided with sample methodologies for every key type of IT project; and

e Could provide a facility for the move to informal project management for a mature

organization.

During these sessions it was also determined what the product is not:
e The product is not a paint-by-numbers approach that negates PM experience and
skills; on the contrary it aims to complement PM skills and experience;
e The product is not a project scheduling tool (such as MS Project); and

e The baseline version of the product is not an advanced project management tool

Each of these attributes, in turn, was developed in detail over a period, resulting in a full Pre-
Technical specification for the product. An example of such an expansion is provided in
chapter 4.6.1.

4.6.1 Sample attribute expansions

The current research does not include the expansion of each product attribute, but contains a
sample expansion in chapter 4.6.1.1. The reason for this approach is to ensure that the focus
remains on the research objectives while ensuring that the reader remains privy to the
thinking process followed to obtain the research results. The expansion of the sample
attribute has an impact at organizational structure level, which is also discussed in this

chapter.

46.1.1 Must be applicable to most IT projects most of the time.
The above requirement was progressively developed to read:
From the totality that makes up IT project management, extract the core PM part and leave
behind the delivery and development methodologies that relate to specific technologies and

products. The portion that one is left with, are those project management processes that are
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technology and product independent and are therefore applied to most (if not all) IT projects

in South Africa most (if not all) of the time.

In order to perform this extraction, John Smyrk (2002) uses a two-layered management model
of a project. One is the Control Layer or ‘above the line’, the other is the Work Layer, or
‘below the line,” as shown in figure 4.5. This is a useful distinction for the Project Manager as
it provides the distinction between the management of the project and the management of the
work of the project required to produce the outputs. He notes that project managers should
be spending up to 15% of their time on ‘above the line’ activities in order to achieve the

project’s stated outcomes.

Control Layer  Project Management processes Describe and organize
the work of the project
(Business area).

Work Layer Product / service / results-oriented processes  Specify and create the
project product (Technical

area).

It is almost exclusively to this 15% of the project manager’s time that the author is applying
effort in the current research, with one exception: those work layer activities that occur on
most IT projects most of the time. The author has therefore modified the split as is indicated

in figure 4.5 to be in line with that required by the current research.

Monitoring the work, planning, managing risks, changes, issues,
staff, scope, reporting, quality etc

Most Projects most of the time Above the Line

Project Specific Activities Below the Line

Work done to deliver the product, service or results of the project.

Figure 4.5. Modification Of Smyrk’s Two-Layered Model Of A Project.

August 2006 Page 84 A. Malan
9150554

www.manaraa.com



The way in which the product allows for customisation in the Work Layer, is that in the
development of templates for planning and scheduling purposes, the product allows for
various approaches / methodologies to be applied. For example, in the project schedule, all
Control Layer activities are included in the template, and Work Layer activities are added as
required by the specific project type (methodology.)

In terms of the list of templates, those that are required to perform the control layer are
supplied as part of the Framework (Charter, Scope Statement, etc. ) but those that are
required by a specific project type are not (for instance the design template used for
developing in Visual Basic in the .Net framework. )
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Project Management Framework - Schedule Template
Project manager identified/assigned. In general, the project manager
1.1 Project Manager Assigned|should be...
1.2 Develop Charter|A document issued by senior management that formally authorizes the...
1.3 Charter Signof_fI
1.4 Develop Scope Statement| The scope statement provides a documented basis for making future...
1.5 Scope Statement Signoff]
1.6 Phase Review Meeting|include standard agenda here
1.7 Design next phase schedule
2 Definition and Planning Phase
2.1 Prepare for Phase Kickoff Meeting|
2.2 Phase Kickoff Meeting|
2.3 Preparation
Subdividing the major deliverables into smaller, more manageable \
2.4 Scope definition]components...
2.5 Activity Definition|identifying the specific activities that must be performed...
2.6 Activity Sequencing]identifying and documenting interactivity dependencies....
estimating the number of work periods that will be needed to complete
2.7 Activity Duration Estimating|individual activities....
determining what resources (people, equipment, materials) and what
2.8 Resource Planning|quantities of each should be used to perform project activities....
developing an approximation (estimate) of the costs of the resources
2.9 Cost estimating|required to complete project activities....
analyzing activity sequences, activity durations, and resource >_‘ ?
2.10 Schedule Development]requirements to create the project schedule.... =
2.11 Project Plan development| E.;
identifying which quality standards are relevant to the project and 2
2.12 Quality Managent Plan|determining how to satisfy them.... N
2.13 Procurement planning|determining what to procure, how much to procure, and when.... f
Risk management plan, including: key risks, including constraints and o
assumptions, and planned responses and contingencies (where '.:\’
2.14 Risk Planning|appropriate) for each.... S
Methodology Specific %
2.15 Planning Activities Methodology §
2.16 Combine all into plan| 3
2.17 Project Plan Signoff] a
2.18 Phase Review Meeting| )
2.19 Design next phase schedule %
3 Execution Phase =
3.1 Prepare for Phase Kickoff Meeting| 3
3.2 Phase Kickoff Meeting| w
The tasks under this heading is developed during Define and Plan phase f
3.3 ## Project Plan Execution|(activity = Schedule development.) °
— ~ w
3.4 Activity 1 ee)
35 Activity 2
3.6 Activity 3 Methodology
3.7 Activity 4]
3.8 Activity n
3.9 Phase Review Meeting|
3.10 Design next phase schedule|
4 Transition Phase
generating, gathering, and disseminating information to formalize a phase
4.1 Prepare for Phase Kickoff Meeting|or project completion....
4.2 Phase Kickoff Meeting|
4.3 Handover|
generating, gathering, and disseminating information to formalize a phase
4.4 Administrative Closurefor project completion....
4.5 Project Review Meeting|
Methodology Specific
4.6 Transition Activities Methodology
Status review meetings. Status review meetings are regularly scheduled
4.7 status review meetings|meetings...

Figure 4.6. Schedule Template Allowing for Work Layer (Methodology) Modification.

The PMBOK® Guide (2000) makes provision for application area extensions, which become
necessary when “there are generally accepted knowledge and practices for a category of
projects in one application area that are not generally accepted across the full range of project
types in most application areas.” In the case of the current research, the “above the line”

processes that relate to IT and not to PM processes, qualify based on the above definition.
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Application area extensions reflect:
e Unique or unusual aspects of the project environment that PM must be aware of, in
order to manage the project more efficiently and effectively.
e Common knowledge and practices that, may improve the efficiency and effectiveness

of the project (e. g., standard work breakdown structures and methodologies).

4.6.1.2 Organizational Structure
The Framework has to allow for most (if not all) IT projects in South Africa most (if not all) of
the time. By implication, this means that it has to work and be deployable in most (if not all)
organizations that perform IT projects in South Africa. Furthermore, a question that must be
answered at every implementation site will be: where does the Framework fit into the

organization and who will manage it?

The above two “rambling” functional requirements were taken up into the product specification
as follows. The product:

e Must not be prescriptive in terms of organizational structure;

e Must allow for a project size / importance rating schema (under the scalability
requirement) but should not be prescriptive in terms of the schema (i.e. not dictate
what constitutes a large / medium / small project and which artefacts apply to each
type of project); and

e Must enforce a project registration process but should not be prescriptive in terms of

the exact process.

4.7 Other (Non-Functional) Requirements

4.7.1 Constraints

The Atlantic Systems Guild, Inc. (2006) defines mandated constraints as constraints on the
eventual design of the product, mandated at the beginning of the project. Some samples of
these include.

4.7.1.1 Sample Solution Constraints
Description: The product must operate on Microsoft NT based operating systems later than
2000 (for example Windows XP), Microsoft Office 2000 and later and Microsoft Project 2000
and later.
Rationale: All clients to date use these operating systems and applications as standard.
Fit criterion: The product shall be approved as Microsoft XP, Office 2000 and later and

Project 2000 and later compliant by the testing team.
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This is included in the product as recommended software version combinations:

o/s Win 2000 Win XP

MS Office Office 2000 Office XP /2003
MS Project Project 2000 Project 2003
MS Internet Explorer IE5. x IE 6. x

Table 4.1 Recommended Software Version Combinations

4.7.1.2 Other constraints

Per client implementation, the Implementation Environment, Collaborative Applications,

Anticipated Workplace Environment, Schedule and Budget Constraints must be documented.

These categories are not expected to vary greatly though, as the Framework is built primarily

for web access through LAN or Internet.

4.7.2 Naming Conventions and Definitions

A glossary of all relevant terms and acronyms is included within the Framework, based on the

PMBOK® Guide common abbreviations and definitions. The glossary is not included within

the research document as it requires a substantial amount of page space.

4.7.3 Facts and Assumptions

Sample facts and assumptions are:

e That basic project management is highly unlikely to change.

e All potential clients provide their project managers with personal computers and the

software applications required to access and utilize the Framework.

e Microsoft, as the provider of all the development and run-time environments, is

unlikely to withdraw from the market.

e All potential clients own (or are willing to procure) the necessary software licences

and environments to host a simple web application, with the ability to centrally store

and distribute the required templates.

e All potential users of the product have English as their first or second language,

specifically in the business environment.

e Not all potential clients have document control and therefore this functionality must be

catered for in the product.

4.7.4 Look and Feel requirements

Sample requirements for the appearance of the product are:
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e Client demands for the product, such as corporate branding, colours to be used, etc
on must be allowed. For these reasons the baseline version must be client
independent but customisable in terms of colour and branding.

e In order to become part of the client's process artefacts, templates must make

provision for the client logo at the top left corner.

Sample style requirements are:
e The product must create a feeling of being authoritative without overawing the user
e After their first 20 minute encounter with the product, 50 percent of representative
potential users should agree they feel they can trust the product content to be correct

and to provide guidance without taking away their creativity.

4.7.5 Usability and Humanity requirements

Sample Ease of Use requirements:
e The product shall help the user select the correct template at the relevant point in the
project.
e The product shall make the users want to use it.
e The product shall be used by IT project managers, not developers; therefore it should

appeal to a mature and analytical type of personality, i.e. not frivolous colours.

Sample personalization and Internationalisation requirements:
e The product must be personalizable in terms branding and client logos only.
e The product is not required for any other language than English, using American
English (not UK English.)

Currency symbols are South African Rands.

All measurements will be metric (not imperial.)

Sample learning requirements:
e The product should have training material built on a train-the-trainer model to
empower the client as quickly as possible.
e It must be made clear that the product is not necessarily a project management
primer but a tool for practicing project managers. However, because the product

present basic concepts, zero knowledge of project management must be assumed.

4.7.6 Performance requirements

Sample speed and latency requirements:
e The product is reliant on network speed, however, assuming a ping to server total
turnaround time of less than 500ms on a 100kB/s network connection:
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0 Any interface between a user and the system shall have a maximum
response time of 2 seconds; and
0 Any download requested from the system shall have a maximum response

time of 30 seconds.

4.7.7 Operational and Environmental Requirements

The expected physical environment is that of a corporation with some IT infrastructure
(expand.)
A sample requirement for interfacing with adjacent systems is:

e The product must work on the last three releases of the Microsoft Internet browser.

Sample productization requirements are:

e The product must be published from the web development tool to the relevant server
and folder; and

e The client must provide links to the product on its LAN or Intranet.

Sample release requirements are:
e Each release shall not cause previous features to fail; and

e Maintenance releases will be offered to end users as they become available, but at

least annually.

4.7.8 Maintainability and Support Requirements

A sample maintenance requirement is:
e The product must be updated within 3 months, to reflect later releases of the

standards which underpin its body of research.

A sample supportability requirement is:

e The support of the product must be designed such that the client organization will

own and manage it.

A sample adaptability requirement is:
e The product should run under Linux using a web browser other than Microsoft
Internet Explorer.
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4.7.9 Other requirements

Precision or Accuracy Requirements are not applicable, nor are Safety-Critical Requirements.
Reliability and availability requirements are dependant on the client servers and LANS where
the product is to be installed. Robustness or fault-tolerance requirements, security
requirements, cultural and political requirements, capacity requirements and scalability or
extensibility requirements are all determined by the client site, where it is highly unlikely that
the product will run on its own web server. If the client organization is already using a product
that fulfils some of the functionality provided by this product, a strategy for migration to the

Framework must be completed too. To date this has involved re-training only.

4.8 Conclusion

Afuah (1998) makes it clear that the importance of how new the new knowledge is underpins
the innovation to some respect, but this is augmented by how much of it there is as well as
the quality of its composition. The author notes that while the knowledge utilized as a basis
for the current research is not new, the way that is composed, structured and packaged

certainly is new within the market that it is aimed at.

Afuah (1998) also stresses that the generation of good ideas or adoption of a new one is
merely the start of the innovation process. An idea must be converted into a product or
service that clients want or need. Championing and nurturing the idea into an innovative
product is a process quite distinct from idea development. Innovation requires both invention
and commercialization.

For the current research, the document that drives the development and evaluation cycle is
the Pre-Technical Specification — based largely on the Requirements Specification as defined
by the Atlantic Systems Guild, Inc. (2006) and contains drivers, constraints, requirements and
issues. At the end of the development and evaluation cycle, it evolves into a Product
Definition for the baseline version of the product. This Product Definition again evolves into a

Requirements Specification template for each client implementation.

In other words:
e The Pre-Technical Specification becomes the Product Definition for the baseline
version of the product as it evolves over time and
e The Product Definition, in turn, becomes the Requirements Specification for each

pilot and client implementation.

By implication then, the Product Definition is the template for the Requirements Specification
and a client implementation consists of a completed Requirements Specification and a

customized version of the product that matches this specification.
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A stated earlier in this chapter, the entire document would be too large to include in the
current research. Instead, the most important headings with sample requirements and
expansions have been included to provide the reader with a basis for understanding the

content and for the thinking that led to its development.

Creative Quotations (2005) credits Thomas Edison with saying: “Keep on the lookout for
novel ideas that others have used successfully. Your idea has to be original only in its
adaptation to the problem you are working on.” The author assumes that this was said in jest
to some degree, but notes that there is some truth in the case of the current research. The
idea is not to re-invent the science of project management but rather to extract and package

that portion of it as it applies to the author’s milieu and target environment.

Scopa nuova scopa bene.
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5 Product Development and Evaluation

Having laid the foundation for the product innovation process by compiling the body of
research in Chapter 3, and compiling the Pre-Technical Specification in Chapter 4, the focus
of this chapter is to document:
e The design and development of a product, such that it satisfies these attribute
requirements;
e To evaluate the success with which it has been achieved; and

o Repeat the process until a baseline version of the product has been established.

Management Framework and Maturity

Product Evaluation
Product Development

Product Idea, Concept and
Specification

Focus

Body of Research

Figure 5.1. Chapter Focus in Product Innovation Approach.

During the course of the current research and in line with the methodological studies research
method discussed by Mouton (2004), the development and evaluation cycle is iterated three
times and at three different sites. This has allowed a wealth of experience and inputs to be
worked into the baseline version of the product. This approach also allowed for two client
implementations of the product at two disparate client sites, which in turn assisted with the

ability to estimate implementation requirements and timelines.
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5.1 Introduction

Afuah (1998) says that in order to deliver a differentiated product, the sponsoring firm should
perform a series of activities within its different functional areas, called its value chain. He
notes that the ability of an organization to perform any of the activities in its value chain is a
competence. Competences vary in the extent that to which they are at the centre of a firm’'s
ability to offer differentiated products or services. Competences at the periphery of a of a
firm’s long-term success are termed non-core, as is the case for the current research. As
discussed in chapter 4, the product development cycle followed commenced via a selection
model that convinced the sponsoring organization to sponsor work that falls outside of its core
competence. The impact of this situation has been felt mostly in the lack of support that the
author could expect and therefore contributed towards a longer time-frame than the

development of such a product may otherwise have required.

Lientz and Rea (1998) have noted that while a project concludes and ends, a product
continues after it has been developed. The author follows their approach of seeing product
management from a project point of view. The lifecycle of the Framework product, from idea
to retirement, is lived out through a number of projects. Certain of these projects are

discussed in more detail in this chapter.

5.1.1 Iterative Development and Evaluation Model

Bittner and Spence (2006) have noted that the need for iteration arises out of the need to
predictably deliver results in an uncertain world. This iterative approach of “develop and
evaluate until a baseline version of the Project Management Framework, ready for marketing,
is available”, is loosely based on the RUP iteration model, but differs mainly because each
iteration is a separate project. In contrast, in the RUP, one project contains many iterations.
Each cycle also led to an update of the Pre-Technical requirements, meaning that a more
accurate representation of the iterative approach (than that of Figure 5.1) is visually modelled

in Figure 5.2.
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Product

Definition
Concept Design &
Specification Develop
; : Implement
Evaluate O Baseline Framework

Market

®

Continuously Improving
Baseline Framework

Improving

Figure 5.2. Iterative Development and Evaluation model (modified RUP iteration.)

As shown in Chapter 4, the Idea led to the development of a Concept, which led to the
development of a Pre-Technical Specification. The author had no way of knowing that the
product will satisfy the market demand based on this specification and therefore decided to
follow the advice of Brooks (1987). As per his suggestion, the first pilot was discarded and
two more pilots were done at client sites until some satisfaction could be obtained that the

product satisfied an actual need and not just the perceived need of the author.

The baseline version of the project management Framework is to be marketed in parallel with
the development of its process improvement evolution. Once that project is complete, the

resultant product will become the baseline product to be marketed.

5.1.2 3 Projects, 1 Lifecycle

Cadle and Yeates (2001) have said that a project may be defined as “a management
environment set up to ensure the delivery of a specified business product to meet a defined
business case.” In terms of systems development, this may be taken to mean the delivery of

the specified IT system within the given constraints of time, cost, resource and quality.

However, projects do not always cover all stages of the systems life cycle. The current
research is a case in point: the systems life cycle used to develop the Baseline Project
Management Framework required three distinct projects:

e One throw-away pilot project; and

e Two client-site pilot projects.
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In each case, the project life cycle covers the delivery of whatever has been defined as
constituting the product of that project and all aspects leading up to the delivery of the
project’'s objectives. An iteration of the Pre-Technical Requirements (called the Product
Definition) was required for each project i.e. for each implementation of the product at a client

site.

In Figure 5.3, the greyed-out section contains the content of the current chapter:

e From a product point of view: iterative development of the product, from
prototype through to a baseline version,
ready for market testing;

e From an evaluation point of view: from comparison with definition through to
market testing; and

e From a project point of view: the completion of project 1 and the entirety

| Product Innovation process in two streams with Product Development Funnel Overlay |

Produclmam Product Development Funnel
| Idea | l l

Idea )
A Evaluation Filter 1
Concept
" A \ 4
Concept
A Evaluation
Pre-technical _
Product Definition Y Filter 2
Comparison with '
A Definition Project 1
Technical Product
Definition y \
Comparison with
A Definition
Prototype / Pilot i Filter 3
Pilot Evaluation
v
Product for
Use Testing y \
Product Use
A Testing
Product for : Projects
Market Testing y Filter 4 > 283
Market Testing
\4 )
Product for
Marketing
of projects 2 and 3.
Figure 5.3. Development and Evaluation in Relation to Projects.
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5.1.3 Product Versions

5131 Strategy
As per Brooks' (1987) recommendations, when designing a new kind of system, a team
should design a throwaway system (whether it likes it or not) acting as a pilot that will reveal
techniques, which will subsequently cause a complete redesign of the system. The second,
smarter, system should be the one delivered to the customer, since delivery of the pilot
system would cause nothing but agony to the customer and possibly ruin the system's
reputation and maybe even the company's. The pilot project sired a product which was duly
installed and put to use at IZAZI Solutions, the author's employer. The lessons learnt during
its use and installation led to the development of the first product for use testing. Two
consecutive Product Use Test projects were launched to provide a stable baseline version of
the product.

The development of each version of the product as discussed below, was run as a separate
product with own sponsor, client and users. The commonality is the author as product owner

and IZAZI as the product sponsor over the projects.

5.1.3.2 Version 1
The first version of the product was a throwaway version developed in Microsoft Visio and
exported as web pages for publication. The reason for this is that the initial focus was on
capturing the macro and micro processes accurately. Various process-modelling
methodologies were investigated and tested, including the Integrated DEFinition (IDEF)
methodology (a family of methods that supports a paradigm capable of addressing the
modelling needs of an enterprise and its business areas.) Exporting the Visio drawings to web
pages did not work very well visually and it has been found that a copy and paste to a web
development tool would present a much friendlier graphical user interface (GUI). The first
pilot was developed using the input from two specialist project managers — the author and Mr
Brendon Smith who is also a PMP and with extensive IT project and program management
experience.

An effort was made to investigate the option of an object-oriented approach using a database
to store objects and then calling them up as links. On review, this approach was discarded as
an unnecessary overhead in terms of the time it would take to implement successfully. Figure
5.4 contains an overview of the Version 1 Framework processes and figure 5.5 shows the

processes used within the Definition and Planning phase for version 1 of the product.
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5.1.33

Client IZAZI1 Solutions

Timeframe 2003/06 — 2003/07

Number of people trained: | >8

Project Sponsor Jay Pather

Lead User Brendon Smith

Table 5.1. Project Summary for Version 1 of Product.
Version 2

The second version of the product was built using the lessons learnt from the first version and
using Microsoft FrontPage 2000, a WYSIWYG (what-you-see-is-what-you-get) type web
development tool. It was also developed as a pilot, including a refinement of the body of
research, including Kerzner's (2003) work on the subject for the first time. Three specialist
project managers were involved in the reworking of the Framework: the author and Messrs.
Pierre Kotze and Warren Morris. At the client’s request, emphasis was placed on:

e Change management as part of project management; and

¢ Including Project Selection as part of the Framework.

The change component was subsequently removed (but may be included in later versions)

and the project selection portion made optional in the later versions.

Client Harmony Gold

Timeframe 2004/08 — 2004/10.

Number of people trained: | >10

Project Sponsor Yusuf Jardien

Lead Users Pierre Kotze and Warren Morris
Table 5.2 Project Detail for Version 2 of Product.

Figure 5.6 shows the version 2 phase overview and figure 5.7 provides the overview of the
Framework for the same version. Figure 5.8 contains the Framework high-level processes
including the Project Selection processes which were dropped in version 3 of the product.

Version 2 also contained a framework for change management as depicted in figure 5.9.
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Figure 5.4. Version 1 Project Management Framework Process Overview.
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Figure 5.6. Version 2 Project Management Framework Phase Overview.
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Figure 5.7. Version 2 Project Management Framework Overview.
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Overview by Process: Project Selection and Project Management Framework
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Figure 5.8. Version 2 Project Management Framework and Project Selection Processes.
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Figure 5.9. Version 2 PM Framework Change Management Overview.

5.1.34 Version 3
The third version was built to compete in the same space with two other products, (neither of
which were accepted organization-wide) specifically for the IT division of this third pilot site.
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The third iteration was developed by one specialist project manager but with input from at
least 16 practitioners during a one-day review session and during the entire review period of
over 2 months. At the client’s request, the emphasis was placed on getting the basics right
and thereby creating a solid foundation for their own further development in this regard. The
most important change from Version 2 is that Project Selection was removed as being too
controversial (it varies too much from client to client with many potential toes to step on.) It
remains available as a value-add to the baseline product, but does not form part of the phase

layout as it does not form part of the project manager’s scope of work.

The implementation of the Project Management Framework at the third client site formed part
of the rollout of a Project Support Office for their IT projects. The Framework was chosen
over the two other competing commercial products and successfully implemented within a
matter of weeks. The project was extended to assist with the development of further
templates and support processes.

The key lesson learnt from the third pilot implementation is the importance of a process
champion and high-level buy-in and enforcement of the process. The results of this lesson

have been worked into the product implementation plan.

The baseline version was developed based on evaluation of Version 3; combining the lessons
learnt from iterations one through three. The structure and content of the baseline
Framework is discussed in chapter 6.

Client South African Post Office: Banking and Retail: IT
Timeframe 2005/02 — 2005/05.

Number of people trained: | > 20

Project Sponsor Domingos Dias

Lead Users Japie van Pletzen and Yvonne Schroder

Table 5.3 Project Detail for Version 3 of Product.

5.2 Structure of the Framework

According to Housel and Bell (2001), knowledge spawners equip their organizations to
confront change successfully. Examples are biomedical formulas, computer chip algorithms
for faster computing, etc. Increasingly, this may involve a combination of human cognition
and machine-based intelligence. They feel that any plan for knowledge management should
make provision for both direct human knowledge and indirect human knowledge, as mediated

by machines, which extend or enhance the powers of the mind. For this point of view, it
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seemed appropriate to the author to utilize the field of knowledge management in defining the

basic structure of the product (project management Framework.)

They also define the following four types of knowledge:

e ‘“Label knowledge is the vast catalogue of names attached to the fauna and flora that
make up the jungle of a particular organization;

e Process knowledge involves knowing how things work, even if one cannot name all
components active within the process (i.e. label knowledge.) Business environments
value process knowledge on the micro level — engineers who know how a heating
system operates, for example — but often fail to recognize the importance of process
at the macro level. This has occurred, and still occurs, in spite of nearly a decade of
Business Process Reengineering that explicitly focused management attention on
gaining knowledge about processes. Knowledge management should pay attention
to both the micro- and macro-levels of process knowledge;

e Skill knowledge is knowing how to do something of value to the organization.
Companies through job descriptions, training programs, performance evaluations and
other means have long managed this level of knowledge devotedly. These skill sets
become the basis of most hiring, and hence define the overall core competencies of
the organization. The coming era requires a much more fluid view of skills
knowledge, i.e. an employees ability to learn quickly and well is infinitely more
valuable in software development than a more vocational skill; and

e People knowledge. It comprises all the insights, intuitions and relational information
used to work with other people. Knowledge management brings people knowledge to
visibility and to a position of prominence in a framework for understanding and using

knowledge within the corporation.

Of these four, only label and process knowledge are addressed in the Framework as skill and
people knowledge fall outside the scope of the current research. The way in which the
product provides for direct human knowledge and indirect human knowledge, is by combining
the label and process knowledge from the Body of Research in a way that graphically
presents the user with utilizable information. This graphical user interface (GUI) is the “look
and feel” with which the process and label knowledge, obtained in the body of research, is

displayed to the end user.

Following Smyrk’s (2002) lead, the project has been centred on the determined processes,
ensuring that the process determines the system — not the other way around. The front-end
of the chosen GUI is hypertext mark-up language (HTML) website and the structure of the

Framework is based on a typical website layout:
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e A Home page, containing information on the goals, basis and structure of the
Framework, along with client specific notes that depend on the site at which it has
been rolled out. It provides access to the Framework through the following links:

o The News and Downloads page contains product or organizational news
relating to the product and downloads that are new or not specifically phase
related;

0 The Phases page contains a Framework Overview and access to each of the
four phases, which in turn contain Phase objectives, essentials, downloads
and discussions;

0 The Processes page contains the macro process and access to the micro
processes and document templates as it relates to processes within the four
phases; and

o0 The Feedback, Content and Search pages containing such information as

their names imply.

During an implementation of the product, the content is managed by the implementation team

until such time as the website is given over to the client to manage.

Hensell (2004) noted that makers of web development products once assumed that content
providers would use their products to update pages that had been created by their firms' web
development teams. He noted that any movement toward spreading development tools
throughout the organization “seemed to be evaporating.” For this reason and because
developers differ in their approach to web site creation, tools and maintenance, the complete
web that make up the product is handed to the relevant persons, who may then take it into the
organization’s web development tools and manage it using the organization’s standard web

maintenance tools.

5.3 Framework Phases (Life Cycle Model.)

The Goals of the Framework are to:
e Simplify and facilitate project managers' access to a common set of PM processes
and tools;
e Promote the usage of best practices for PM for all projects, both simple and complex;
e Increase the level of assured competence project managers bring to PM endeavours;
e Establish a commonality of process and standardization of terminology within PM,;
and

e Provide a common method of project progress tracking across the enterprise.

For the purpose of consistency in explaining the workings of the product, the following

definitions are important.
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5.3.1 Definitions

Framework: For the purpose of the current research, the author defines the Framework as
that subset of the total project management processes that is independent of the type of
project being implemented. Or, that part of the project lifecycle that is independent of the type
of project being implemented. All delivery and development methodologies should fit into this

Framework and all projects are to be delivered utilizing this Framework.

Methodology: For the purpose of the current research, the author defines a methodology as
a body of practices, procedures, and rules used by those who work in a discipline (or, a set of
working methods.) Methodologies should be a living set of entities, based on deemed
international best practice that enforces firstly repeatability and eventually continuous
improvement. Methodologies are typically used / contained within the logical boundaries of

an appropriate framework.

IT Project: For the purpose of the current research, information technology project
management (IT project management) relates to the project management of projects
involving large-scale use of information technology and communications and information
systems. Like all forms of project, an information technology project can be very small or
large. Regardless of size, it is essential that good information technology project
management processes are applied to an IT project. Project management in IT projects can
be significantly more complex than other form of projects, particularly when the incorporation
of large amounts of software requires the use of strong software engineering skills.
Alternatively, IT project management is the process whereby a centralised authority (the
project manager) manages project activities to meet the overall project goals and objectives
for IT-based projects. IT projects are actually business projects that involve IT, not vice

versa.

Context of the Definitions
Contextually, the Framework provides a standardized means of performing many different

types of IT projects i.e. projects that use different methodologies.

5.3.2 Framework Phase Explanations

The PMBOK® Guide (2000) states that because of the uniqueness of each project, there is
necessarily a degree of uncertainty. Performing organizations will usually divide each project
into several project phases to improve management control and provide for links to the

ongoing operations of the performing organization. Collectively, the project phases are
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known as the project life cycle. Each project phase is marked by completion of one or more
deliverables and is generally marked by a review of both key deliverables and project
performance to date, to:

e Determine if the project should continue into its next phase; and

e Detect and correct errors cost effectively.

The Framework consists of four phases, as set out in table 5.4.

Phase Name Objectives
Initiation Phase e Authorize the project (develop the proposed project into a
project.)

e Assign ownership to a project manager.
e Progressively elaborate and document the project work

(project scope) that produces the product of the project.

Definition and Planning e Subdivide the project deliverables into smaller, more

Phase manageable components.

e Develop estimates, make assignments and define
baselines.

e Plan the Project's work and management (select

methodology and develop a project plan.)

Execution Phase e Perform the work of the project.
e Monitor and measure project performance

e Manage changes in project

Transition Phase e Hand projects' product over to Stakeholders

e Close the project

Table 5.4 Framework Phase Objectives

During the Initiation phase, the project manager is appointed, receives a Charter from the

sponsor, may perform a feasibility study (if not done during selection) and initiates the project.

The Definition and Planning phase determines the content of the Execution phase:
During the Definition and Planning Phase, a Project Plan is generated that contains
the schedule and management plans that will be guide the Execution phase (this

includes selecting the correct methodology.)

The Execution phase has as goal the delivery of the products / goals benefits that are
agreed to during the Definition and Planning Phase.
l.e. this document provides a project framework consisting of four phases, but the
project will need to use a delivery methodology (whether Systems Development
Lifecycle, Process Re-engineering, etc) in the Execution Phase, that is applicable to
the specific project needs.
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During the Transition phase, responsibility for the project deliverables are handed to the

organization and further projects / issues handed to the client / project office for consideration.

Figure 5.10 provides a graphical explanation of the paragraphs above. In this figure, the
activities found in a schedule template are shown:

e Those with white background are for all projects all of the time; while

e Those with yellow background are determined by the project type (i.e. methodology

specific.)

During the Definition and Planning, Execution and Transition phases, activities and tasks from
the specific methodologies should be incorporated into the baseline Work Breakdown
Structure (WBS) and Schedule.
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Project Management Framework - Schedule Template
Project manager identified/assigned. In general, the project manager
1.1 Project Manager Assigned|should be...
1.2 Develop Charter|A document issued by senior management that formally authorizes the...
1.3 Charter Signoff
1.4 Develop Scope Statement|The scope statement provides a documented basis for making future...
1.5 Scope Statement Signoff
1.6 Phase Review Meeting|include standard agenda here
1.7 Design next phase schedule|
2 Definition and Planning Phase
2.1 Prepare for Phase Kickoff Meeting|
2.2 Phase Kickoff Meeting|
2.3 Preparation
Subdividing the major deliverables into smaller, more manageable \
2.4 Scope definition|components...
2.5 Activity Definition|identifying the specific activities that must be performed...
2.6 Activity Sequencinglidentifying and documenting interactivity dependencies....
estimating the number of work periods that will be needed to complete
2.7 Activity Duration Estimating|individual activities....
determining what resources (people, equipment, materials) and what
2.8 Resource Planning|quantities of each should be used to perform project activities....
developing an approximation (estimate) of the costs of the resources
2.9 Cost estimating|required to complete project activities....
analyzing activity sequences, activity durations, and resource _‘ >
2.10 Schedule Development|requirements to create the project schedule.... 2
2.11 Project Plan development| g;
identifying which quality standards are relevant to the project and 2
2.12 Quality Managent Plan|determining how to satisfy them.... N
2.13 Procurement planningfdetermining what to procure, how much to procure, and when.... ﬁ
Risk management plan, including: key risks, including constraints and o
assumptions, and planned responses and contingencies (where ﬁ
2.14 Risk Planning|appropriate) for each.... o
Methodology Specific &
2.15 Planning Activities Methodology @
2.16 Combine all into plan| 3
2.17 Project Plan Signoff| 2
2.18 Phase Review Meeting| 2
2.19 Design next phase schedule| =
] Execution Phase =
3.1 Prepare for Phase Kickoff Meeting &
3.2 Phase Kickoff Meeting w
The tasks under this heading is developed during Define and Plan phase ﬁ
3.3 ## Project Plan Execution|(activity = Schedule development.) fo
3.4 Activity 1 o)
3.5 Activity 2
3.6 Activity 3 Methodology
3.7 Activity 4|
3.8 Activity n
3.9 Phase Review Meeting
3.10 Design next phase schedule
4 Transition Phase
generating, gathering, and disseminating information to formalize a phase
4.1 Prepare for Phase Kickoff Meetingfor project completion....
4.2 Phase Kickoff Meeting
4.3 Handover|
generating, gathering, and disseminating information to formalize a phase
4.4 Administrative Closure|or project completion....
4.5 Project Review Meeting
Methodology Specific
4.6 Transition Activities Methodology
Status review meetings. Status review meetings are regularly scheduled
4.7 status review meetings{meetings...

Figure 5.10. How Methodology Fits Into Framework

5.4 Framework Content

The content of the Framework varied from version to version, based on focus and client
requirements. Table 5.5 summarizes the Framework content by version, indicating its growth

at feature level.
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Framework version | Features Implemented per version

Version 1. e Framework Definition;
June 2004. e Process Overview (Macro process) based on PMBOK®
Guide;

e Phase level (micro) processes based on PMBOK® Guide;

e Addition of selected CMMI specific practices;

e Template Creation Process;

e Document Control Process;

e Creation of templates based on micro processes (required,
recommend and optional classification);

e 4 Session Training module; and

e Addressing project failure.

Version 2: e Addition of Project Selection as integral part of Framework;
e Addition of Earned Value Management;

e Refinement of all processes and templates;

e Kerzner overlay on PMBOK® Guide; and

e Focus on Change Management as part of Framework.

Version 3: e Removal of Project Selection as integral part of Framework;

e Refinement of all processes and templates;

e Addition of News and Downloads, Search and Feedback
Sections;

e Change in customisation per client site;

e Addition of Project Registration Process;

e Definition of project size and optional / mandatory options;
and

e Expansion of Training material.

Baseline 1: e Refinement of all processes and templates; and

e Ready for marketing.

Table 5.5. Framework Features Implemented per Version

5.5 Research Surveys

As part of the current research and in order to ensure a product development path that
remains aligned to its clients, a research survey was performed among the users of the
Frameworks at the various sites. Responses for 35 projects were received and all
interviewing on this project has been conducted between 11 and 31 July 2006, at client sites,
over the telephone and electronically via e-mail. As intimated by Wilson (1985), effective

interviewing demands respondents who are cooperative. Due to the fact that almost all of the
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respondents knew the author through training sessions for using the Framework, the author

believes that a good degree of cooperation has been obtained.

Now, Busha and Harter (1980) define a population as “any set of persons or objects that
possesses at least one common characteristic." For the current research, the sample
universe (entire population) consists of those people who have used the Framework, either as
project manager or as project sponsor. The author’'s aim has been to complete a census
study (100% of the population interviewed) but this proved difficult due to some people having
left the employ of the pilot sites, prior to such research being made available to them. Over
80% of the entire population under consideration has been surveyed, which is in line with
Mouton’s (2004) requirement for this type of research design. Simple sampling (all elements
of the frame are treated equally and it is not subdivided or partitioned) as defined by Cochran
(1977) has been employed due to the large percentage of the population surveyed. The form
of sampling used has been convenience sampling, and as confirmed by Cochran (1977), it is

the method most commonly employed in many practical situations.

The questionnaire used in the survey has been designed by the author and pre-tested against
the most successful project sponsor using the Framework, to the author's knowledge. This
first step is in line with that recommended by Oppenheim (1966), whereby the pilot work is
exploratory and involves unstructured interviews and talks with key informants. The question
wording, sequencing and physical design (layout) has been finalized after the discussion

noted above.

The research survey interviews were administered by the author. This method has the
advantages as listed by Ornstein (1998), who found that the advantages of researcher
administered interviews include:

e Fewer misunderstood questions and inappropriate responses;

e Fewer incomplete responses;

e Higher response rates; and

e Greater control over the environment that the survey is administered in.

The first question established the number of projects that the person completing the
questionnaire has managed or sponsored using the Framework. The balance of the questions
was answered by entering a value relating to the weightings as laid out below. Using this
five-point scale, the mid-point, three, is considered to be a "natural indifference" point; i.e. if
the respondent does NOT have a strong opinion.

e 1 =Strongly Agree;

e 2 =Agree;

e 3= Neutral;
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e 4 =Disagree; and

e 5= Strongly Disagree.

Parten (1965) defines coding of data as the activities related to assigning a number or symbol
to each answer in the research survey. Coding has been done in two places for the research
surveys: (1) pre-coded on the schedules as discussed above and (2) by calculation of the
totals for each question asked. Parten (1965) feels that the essential element of tabulation of
data is summarization of results in the form of statistical table. The results of each answer
have been aggregated to attain an average value over the total number of projects for which
the survey has been done. The tabulation, due to relatively low number of surveys issued
(less than 50) has been done electronically in a spreadsheet application. The results of the

research survey are discussed in chapter 5.6, chapter 9.2 and Appendix C.

5.6 Some Important Lessons Learnt

By virtue of the three pilot implementations, the author has been able to understand some of
the inner machinations of three disparate organizations (a financial services consulting house,
a gold mine and the IT department for a retail and a banking environment.) With a degree of
trepidation the author extracted some important lessons learnt about these sites, (and most of
the other client sites he has worked at over the last 10 years) as being typical of the South
African IT environment. Of the lessons learnt, some are more readily addressed than others.
At the risk then, of generalising, the author (and confirmed by the research questionnaires as
discussed in Chapter 9.2 and Appendix C) suggests that the following two aspects are
addressable problems in the South African IT project management arena:
o Insufficient knowledge and technique in developing a WBS (essential for project
planning); and
o Insufficient use of applicable project performance measurement techniques (such as
Earned Value Management.)

These two issues were included in the research survey in order to determine the accuracy of
the author's observations. The results of the research survey, included as Appendix C,
showed that on average, these two issues were not well understood and used within the

organizations (a value approaching 4 indicates disagreement.)

Section 3: Are the following aspects well understood and used within your
organization?

Sufficient knowledge and technique in developing a WBS from scratch?

3.74
Sufficient use of applicable project performance measurement techniques, such as
EVM? 3.94
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Table 5.6. Sample Result of Research Survey.

The reason why the author feels that these two issues, more than the potentially many others,
are addressable is that:
e Both issues are well addressed within the PMBOK® Guide and like standards;
e Both are training issues that can be readily included within the Framework training
modules; and

e Both form part of basic project management.

In order to provide the reader with a sense of how such issues are addressed within the
Framework, the following two sections provide an explanation and the actual guides are

included in Appendix C.

5.6.1 Developing a Work Breakdown Structure (WBS)

As Young (1999) stated, the WBS is a means of graphically presenting the work of the project
in a readily understandable format. The document that addresses this need is presented to
the user as a Work Guideline and is included in Appendix C. Its content is sourced from the
PMBOK® Guide (2004) and Haugan’s (2002) work in this regard. Haugan (2002) noted that
there are tools, which include the work breakdown structure (WBS), network planning
algorithms known as PERT, CPM and PDM, and project management software, which can all
significantly improve the ability to develop effective plans and schedules, which in turn, is
essential for excellence in project management. His work focuses on how to effectively

create work breakdown structures.

In the context of the Framework, Scope Definition leads to the Preparation group of activities,
which starts with WBS development and leads to Resource Planning, Cost Estimating, etc.
Within the Framework, this guideline is used in tandem with the WBS Dictionary template and

the MS Project Schedule template.

The “Developing the Work Breakdown Structure” work guideline contains a background
discussion, presents the 100% rule, discusses work breakdown for products, services, results
and cross cutting elements. The project management breakdown is presented as part of the
standard framework schedule template. A discussion of the WBS dictionary is followed by a
chapter on how to develop the WBS through scope definition and activity definition, providing
a method for determining whether a work package should be further decomposed or not. The
document concludes with a brief glossary of related terms to ensure standardisation of
terminology in the environment. As noted by Young (1999), it should be kept in mind that the

WABS itself does not show dependencies and is not time-based.
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5.6.2 Performance Measurement using Earned Value Management

5.6.2.1 Importance of Earned Value Management (EVM)
Webb (2003) explains the importance of EVM along the following lines. If a project can be
clearly seen as:
e The work to be done;
e The value associated with the work; and
e The order and duration of events,
it is possible to generate a time-phased schedule and a time-phased statement of the value to
be created or the costs to be incurred (for planning purposes the costs and value can be

treated as the same thing.)

He says that any project with a structured plan of work, a cost structure and a suitable data-
gathering system can make use of EVM, but he warns that the approach is not equally
suitable for all types of projects. In general, he says that EVM is most suited to projects that
have most or all of the following characteristics:

e aclearly defined objective;

e aclearly perceived route to the goal;

e work taking place over an extended period of time;

e a high labour content;

e tasks of a creative nature;

e aformalized management structure; and

e cost and time limitations.

Its importance appears in a number of ways:
e early warning of a deteriorating situation creates an opportunity to do something
about it before it is too late;
e accurate forecasting allows better decisions to be made about the course of the
project;
e Accurate forecasting allows better decisions to be made about matters outside the
project which may be influenced by the progress of the project; and

e An open and verifiable view of progress improves sponsor confidence.

Webb (2003) notes that EVM also assists by preventing “Rubber Baselining,” when a
contractor takes far-term budget and moves it into the current period, in an attempt to
disguise cost problems. This approach tries to move budget, but without a corresponding

value of work, to mask cost difficulties and is an indicator of a likely cost overrun condition.

As part of Project Integration Management, the PMBOK® Guide (2004) uses EVM as a
technique for integrating the project’s scope, schedule, and resources and to measure and

report project performance from initiation to closeout. It appears as part of:
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e Project Plan Development (all of the defined work must be planned, estimated and
scheduled, and authorized with the use of detailed integrated management control
plans sometimes called Control Account Plans, or CAPs, in the EVM process);

e Cost Control (an important part of cost control is to determine what is causing the
variance and to decide if the variance requires corrective action); and

e Performance Reporting (here earned value analysis is seen as the most commonly

used method of performance reporting.)

Webb (2003) notes that another name for EVM is integrated cost and schedule control,

because it brings together a way of measuring achievement against both time and cost goals.

5.6.2.2 Using EVM
Performance measurement demands a planning, a monitoring and a data-gathering process.
EVM compares the amount of work that was planned, with what was actually earned WITH
WHAT WAS ACTUALLY SPENT, to determine if cost and schedule performance are as
planned. This is the PMBOK® Guide definition and the author suggests that the reader re-
reads this sentence until it makes sense, whereafter the rest of the paragraph should be

easily understandable.

All EVM Control Account Plans (CAPs) must continuously measure project performance by
relating three independent variables:
1. The Planned Value (PV), that portion of the approved cost estimate planned to be
spent on the activity during a given period (previously called the Budgeted Costs for
Work Scheduled [BCWS]), as compared against
2. The Earned Value (EV), the value of the work actually completed (previously called
the Budgeted Costs for Work Performed [BCWP]), and to the
3. Actual Costs (AC) incurred to accomplish the Earned Value, in other words, the total
of costs incurred in accomplishing work on the activity during a given period. This AC
must correspond to whatever was budgeted for the PV and the EV, e. g. direct hours

only, direct costs only, or all costs including indirect costs).

The relationship of Earned Value less Planned Value constitutes the Schedule Variance (SV):
e SV=EV-PV (5.1)
The relationship of Earned Value less Actual Costs constitutes the Cost Variance (CV) for the
project:
e CV=EV-AC (5.2)

These two values, the CV and SV, can be converted to efficiency indicators to reflect the cost

and schedule performance of any project.
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e The cost performance index (CPI = EV/AC) is the most commonly used cost-
efficiency indicator.

e The cumulative CPI (the sum of all individual EV budgets divided by the sum
of all individual ACs) is widely used to forecast project costs at completion; &

e The schedule performance index (SPI = EV/PV) is sometimes used in

conjunction with the CPI to forecast the project completion estimates.

The PMBOK® Guide (2004) notes that when the cumulative cost (value) associated with the
project’s activities are plotted against time, an S-shaped curve results (the steepness of the
curve indicates the level of expenditure, being the steepest at about its centre. ) This S curve

results from the EVM template as supplied within the Framework.

5.6.2.3 Framework Application
The Framework provides an EVM Calculation template spreadsheet for calculation of the
necessary performance reporting figures and a Project Performance Report document
template that utilises and presents the performance figures to the stakeholders in a consistent

manner.

5.7 Product Evaluation

Crawford (2004) states that three tests are critical in product innovation:
e The Concept Test (to determine if the intended user really needs the proposed
item);
e The Product Use Test (to see if the item actually developed meets that need); and

e The Market Test (to see if one has an effective marketing plan.)

Of these three, the first two fall within the context of the current research. Concept testing is
when the concept statement is presented to potential buyers or users for their reactions. In
both cases where the concept has been presented to existing clients, they have reacted
favourably to the extent that they allowed their environments to be used as pilot sites for the
current product development. This meant that they believed in the concept to the extent that
they were willing to commit resources to the refinement, training, utilization and eventual
ownership of the product. It also implies that the product concept addresses known

shortages at the client environments.

The product use test involves giving the new product to potential clients and users and asking
them to use it for a time and report their reactions to it. The purposes of a use test are to:
e See if the item developed by the organization has the attributes prescribed for it;
e Learn whether it satisfies the market needs identified during the ideation process; and
e Disclose information about how and by whom the item is used.
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The product use test was conducted at two pilot sites, first at Harmony Gold and thereafter at
the South African Post Office’'s Retail and Banking: IT division. In both cases, the relevant
sponsor signed off the project as that the product has been delivered, training has taken place
and that the product was used in production. At both sites the product has been used in

production for 18 and 12 months respectively.

5.8 Conclusion

In developing this product, such that it meets the requirements documented within the Pre-
Technical Specification, the author’s desire has been to focus on a model that demonstrates
how the component processes of business, project and information technology management
integrate. For this reason both the PMBOK® Guide (2000) processes and CMMI (2002)
practices were to be included and interwoven within the product. However, due to the clear
need for a focus on project management basics, the resultant product versions have instead
focused on a model that establishes such basics through project management processes,
document templates, checklists, guidelines, tools and training. This focus was achieved by
raising the focus on the PMBOK® Guide (2000) processes and not placing additional focus on
CMMI (2002) process areas.

Through iteration and successful Use Testing at two client sites, a version that is ready for
marketing has resulted over a (longer than desired) period of time. The baseline product is
the result of a third iteration of the development and evaluation cycle, packaged to be
marketed and rolled out at client sites. The baseline Project Management Framework is

presented in chapter 6.

Charles Franklin Kettering is credited by Simanek (2001) with saying that: “Every honest
researcher | know admits he's just a professional amateur. He is doing whatever he is doing
for the first time. That makes him an amateur. He has sense enough to know that he's going
to have a lot of trouble, so that makes him a professional.” The author, by his own admission
an amateur during the first implementation, appears then to be working his way towards
becoming a professional: The current research has shown that each project, regardless of
similarity of the product being rolled out, remains challenging and essentially different from

the previous one.

Shagliando s'impara.
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6 A Baseline Project Management Framework

The product innovation road travelled so far has been to compile a body of research,
determining the requirements for a Pre-Technical Specification and to iteratively design,
develop and evaluate a framework that satisfies this said specification. Three pilots were
rolled out: a throwaway version and two client versions. Evaluation of the third pilot has led to
the current version of the product: a baseline version of the Project Management Framework,
applicable to the South African IT environment. The product has taken the form of a web-
enabled project management process, accessible via Internet or intranet with the option of
local installation on a client personal computer.

This chapter presents the Framework as a summary of the work documented so far, within a
context that allows the reader to understand:

1. The product scope in terms of those portions of the ANSI standards that it is built
upon;

2. How the two standards interrelate in the product; and

3. What the components of the implemented product are.

Apply CMMI level 4

PM Framework

Product Evaluation
Product Development

Product Idea, Concept and
Specification

Body of Research

Figure 6.1. Chapter Focus in Product Innovation Approach.
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6.1 Introduction

Afuah (1998) says that an innovator faces three kinds of uncertainty:
e Technological;
e Market; and

e Business.

The author believes that the technological and business uncertainties were largely addressed
by the innovation process’s containment of pilot implementations and the careful composition
of the body of research. The product presented in this chapter has withstood the initial
market uncertainties through the pilot process and the final test will be the commercial

saleability at the conclusion of the last pilot project.

Retief (2004) found that when asked to think of project management software, most people
(including project managers,) thought of a Gantt chart. The author is in sincere agreement
that using a Gantt chart makes project planning, execution and controlling much easier.
However, without the correct process being followed the Gantt chart could be quite useless
(as Hammer (1996) noted, this is a process domain.) The software product that the author
presents is not in competition with the typical software tools that project managers use (word
processors, spreadsheets, scheduling software and even the new generation Project Portfolio
Management [PPM] tools.) Instead, the Project Management Framework aims to empower
the project manager to do more with what he already has, by providing a product that

addresses the needs of project managers in the South African IT industry. It does this by:

1. Simplifying and facilitating the project managers' access to a common set of project
management processes, tools and templates;

2. Providing focus on those processes that will prevent emergency situations from
arising;

3. Establishing a commonality of process and standardization of terminology within
project management;

4. Promoting the usage of best practices for project management for all projects, both
simple and complex;
Providing a common method of project progress tracking across the enterprise;
Providing a common foundation for the management of all projects above a certain
size, across the enterprise; and

7. Increasing the level of assured competence project managers bring to project

management endeavours.
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6.2 Product Scope

In terms of the Y model shown in Figure 6.2 and presented by van Zyl (2000), the system
boundaries may be presented in a System Diagram. The system diagram, as depicted in
Figure 6.3, is the highest level of abstraction, from whence the Use Case, Class Diagram
(system structure) and Activity Diagrams (system behaviour) are derived. The latter types of
diagram are not presented as part of current research, but a list of Use Case diagrams are
given to provide the reader with an overview of product functionality from a process point of
view. A use case must always deliver some value to an actor, the value being what the actor
wants from the system and is always drawn from the actor's perspective. The reader
unfamiliar with the Unified Modelling Language (UML) may think of the black box concept,
where the actor puts something into the black box and gets a result out. In almost all cases,
for this system, the actor is the project manager who is using the system. There are some

processes reserved for a super user and these are indicated as such.

Abstraction and System Boundaries
O Use Case diagram
7 g

£

Ferson

from Logical Wiew)

QJ‘I'IEITIE

address

System Behaviour

% Seguence diagram

System Structure @G etBom( )

Class diagram
- Perzon S Wiorld - SolarsSystem
=olarSystem | 1. | , |
Person i |_||
&name
&address |
*GetsBom( ) Whiorld |

Figure 6.2. The Y Model Concept, van Zyl and Walker (2000).
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Figure 6.3. System Diagram for the Project Management Framework.

In a Use Case diagram, Actors are external entities to the system which is being modelled,
but who participate in the story of the use case. Actors are identified by the role they play.
The use case describes the events of the actor, bearing in mind that an event is to complete a
process. Use cases are always described with a verb. The product Use Case List is as
follows:

¢ Download guidelines for navigating the process;

e View phase overview;

e View phase detail;

e View macro processes for the Framework;

e View micro processes for the Framework;

e View tools to assist with key tasks / processes;

e Download templates per phase;

e Download general templates;

e View compatible software versions;

e Reqgister a project;

e Provide feedback to webmaster;

e Perform search;

e View content;

e View news relating to the product;

e Review process for developing further templates (for the super user);

e Develop further templates (for the super user);

The above list is not exhaustive and some detail may change per implementation of the

Framework due to a client requirement identified in the Product Definition.
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6.3 PMBOK® Guide Processes Covered in the Framework

One document could not contain the entire project management body of knowledge, hence
the concept of a “Guide” with a primary purpose of identifying and describing that subset of
the PMBOK® (2000) that is generally accepted. This may be construed as implying that the
knowledge and practices described are applicable to most projects most of the time, and that
there is widespread consensus about their value and usefulness. The processes may be
grouped within 9 knowledge areas or within the 5 process groups of Initiating, Planning,

Executing, Monitoring & Controlling and Closing.

In determining a phased approach that would:

e apply to most (if not all) IT projects in South Africa most (if not all) of the time; and

e focus on basic project management,
the author and the lead users (over time) gradually agreed that 4 phases should be used (by
including monitoring and controlling processes in the other phases, as applicable.) The four
phases use the names of the remaining process groups for clarity’s sake and focus on those
processes within the process groups. It was also gradually agreed that the project
management deliverables without which it was not worth continuing are the Charter, scope
statement, project plan (NOT just the schedule), risk and issues register, change requests,
performance reports and closeout document. To some extent then, the development of the
Framework happened by specifically excluding activities that are not project-type independent

and furthermore by including those processes required to generate the identified deliverables.

In moving from the 2000 edition to the Third edition, the authors of the PMBOK® Guide (2000
and 2004) have decided to do away with the classification of “core” and facilitating processes.
However, because the current research started before the third edition’s release, these were
used by the author as a starting point. They are:
¢ Initiation — authorizing the project or phase;
e Scope Planning — developing a written scope statement as the basis for future
project decisions;
e Scope definition — subdividing the major project deliverables into smaller, more
manageable components;
e Activity Definition - identifying the specific activities that must be performed to
produce the various project deliverables;
e Activity Sequencing — identifying and documenting interactivity dependencies
e Activity Duration Estimating — estimating the number of work periods that will be
needed to complete individual activities.
e Schedule development — analysing activity sequences, activity durations, and

resource requirements to create the project schedule;
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e Risk Management Planning - deciding how to approach and plan for risk
management in a project;

e Resource Planning - determining what resources (people, equipment, materials) and
what quantities of each should be used to perform project activities;

e Cost Estimating - developing an approximation (estimate) of the costs of the
resources required to complete project activities;

e Cost Budgeting — allocating the overall cost estimate to individual work activities;

e Project plan Development - taking the results of other planning processes and putting
them into a consistent, coherent document;

e Project Plan Execution — carrying out the project plan by performing the activities
included therein.

e Performance Reporting — collecting and disseminating performance information. This
includes status reporting, progress measurement, and forecasting;

e Integrated Change Control — coordinating changes across the entire project;

e Contract Closeout — completion and settlement of the contract, including resolution of
any open items; and

e Administrative Closure — generating, gathering, and disseminating information to
formalize phase or project completion, including evaluating the project and compiling

the lessons learned for use in planning future projects or phases.

The 22 facilitating processes are used as and when required, but have not formally been
made a part of the baseline version of the product, as the Guide clearly states: “not all of the
processes will be needed on all projects, and not all of the interactions will apply to all
projects.” This approach is in line with the requirement to provide basic project management

processes, to be used as foundation for future development.

6.4 CMMI Process Areas Covered in the Framework

A CMMI (2002) model provides a structured way to do process improvement. It can help by
setting process improvement goals and priorities, providing guidance for establishing quality
processes and it provides a yardstick for assessing current practices. The basic (level 2)
Project Management process areas are Project Planning, Project Monitoring and Control, and
Supplier Agreement Management. In tailoring the CMMI model to suit the needs of the
application, the first two have been included in the baseline version of the Framework. As an
example, the manner in which the CMMI Project Planning process area is addressed within

the Framework will be considered.
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Figure 6.4. A Simplified View of CMMI Model Components.

6.4.1 Project Planning

The CMMI Project Planning process area involves the following:
e Developing the project plan
e Interacting with stakeholders appropriately
e Getting commitment to the plan

e Maintaining the plan

Planning begins with requirements that define the product and project. Planning includes
estimating the attributes of the work products and tasks, determining the resources needed,
negotiating commitments, producing a schedule, and identifying and analyzing project risks.

Iterating through these activities may be necessary to establish the project plan. The project
plan provides the basis for performing and controlling the project’s activities that address the

commitments with the project’s customer.

The project plan will usually need to be revised as the project progresses to address changes
in requirements and commitments, inaccurate estimates, corrective actions, and process
changes. Specific practices describing both planning and re-planning are contained in this
process area. The term “project plan” is used throughout the generic and specific practices in

this process area to refer to the overall plan for controlling the project.

Project Planning Specific Goals
SG 1 Establish Estimates: Estimates of project planning parameters are established and
maintained.

e SP 1. 1-1 Estimate the Scope of the Project

e SP 1. 2-1 Establish Estimates of Work Product and Task Attributes

e SP 1. 3-1 Define Project Life Cycle
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e SP 1. 4-1 Determine Estimates of Effort and Cost

SG 2 Develop a Project Plan: A project plan is established and maintained as the basis for
managing the project.

e SP 2. 1-1 Establish the Budget and Schedule

e SP 2. 2-1 Identify Project Risks

e SP 2. 3-1 Plan for Data Management

e SP 2. 4-1 Plan for Project Resources

e SP 2. 5-1 Plan for Needed Knowledge and Skills

e SP 2. 6-1 Plan Stakeholder Involvement

e SP 2. 7-1 Establish the Project Plan

SG 3 Obtain Commitment to the Plan: Commitments to the project plan are established and
maintained.

e SP 3. 1-1 Review Plans that Affect the Project

e SP 3. 2-1 Reconcile Work and Resource Levels

e SP 3. 3-1 Obtain Plan Commitment

Project Planning Generic Goals

The continuous representation uses the generic goals to organize the generic practices. The
generic practices provide institutionalisation to ensure that the processes associated with the
process area will be effective, repeatable, and lasting. The reader should take note that the
generic goals and practices are applied to the Framework and not the client organization. If it
were to be applied to the client organization it would require a process improvement initiative,

not an implementation of the product under discussion.
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In table 6.1, SG means “specific goal” and “SP means “specific practice.” In the Addressed column, Y means it has been addressed as part of the PMBOK®
Guide processes & “Added” means it has been added specifically as part of addressing CMMI process areas. An explanation of the way in which the CMMI

and PMBOK® Guide standards were implemented appears elsewhere in this chapter.

SG | SP Description Addressed in Framework Work Products Addressed

1 Establish Estimates

1.1 | Estimate the Scope | The establishment of a top-level work breakdown structure | WBS,  Activity List & | Added
of the Project (WBS) to estimate the scope of the project is done in the | Descriptions of all WBS
Planning and Definition Phase as part of the Scope | elements contained in the
Definition process. The Activity List is generated in the | schedule, maintained in MS
same phase as part of the Activity Definition process. The | Project.

Identification of work products (or components of work
products) that will be externally acquired is performed as
part of Procurement planning, which is done in parallel to
Activity Definition.

Outstanding: Identify work products that will be reused. This

was included in WBS development process.

1.2 | Establish Estimates | Work Product estimation is done for Project Management Y
of Work Product | elements in the WBS by the Project Manager, based on
and Task Attributes | expert judgement and templates.

For product / service / result elements in the WBS,
estimating is included in the methodology and is therefore
excluded.
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SG | SP Description Addressed in Framework Work Products Addressed
1.3 | Define Project Life | The Project Management Framework provides an overall, | Framework phases and |Y
Cycle re-usable and flexible life cycle model for the project as a | forcing the project manager
whole. The detail of the product / service / results lifecycle | to choose / develop a
is included in the methodology and is therefore excluded. methodology  over the
phases.
1.4 | Determine Estimates of the project effort and cost for the work products | Basis of Estimates | Y
Estimates of Effort | and tasks are determined during the Resource Planning, | (rationale)
and Cost Activity Duration Estimating and Cost Estimating processes. | Project resource estimates
Project cost estimates
2 Develop a Project
Plan
2.1 | Establish the | The project’s budget is developed during the Cost Budgeting | Cost baseline Y
Budget and | process and the schedule is developed during the Schedule | Project Schedules (incl.
Schedule Development process. milestones and
dependencies. )
2.2 Identify Project | Risks are identified, qualified and quantified during the Risk | Risks and triggers Y
Risks Management Planning, Risk Identification, Qualitative Risk | Risk impacts and
Analysis, Quantified Risk Analysis and Risk Response | probability.
Planning processes. Prioritized risks
2.3 |Plan for Data | Currently not catered for. P122 of CMMI Staged Added
Management Included in Project Plan template.
2.4 | Plan for Project | WBS work packages and task dictionary contained in project Added
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SG | SP Description Addressed in Framework Work Products Addressed
Resources schedule. Only done for staffing currently, should be
expanded to include labour, machinery/equipment,
materials, and methods.
Added to project plan template.
2.5 | Plan for Needed | Resource requirements for lowest level of WBS is | Inventory of Skills | Y
Knowledge and | developed during the Resource Planning process. The | requirements
Skills Staffing Management Plan is developed as part of | Staffing Management Plan
Organizational Planning. Planning for procurement of
external staff is done as part of Solicitation Planning.
2.6 | Plan Stakeholder | Was not explicitly done. Stakeholder  involvement | Added
Involvement Added to Organizational Assessment plan
Finalized and also added to Project Plan.
2.7 | Establish the | The development of an overall project plan is performed | Overall Project Plan Y
Project Plan within the Project Plan Development process, including all
required management plans
3 Obtain
Commitment to the
Plan
3.1 | Review Plans that | Added to Project Plan Development process and added to | Record of the reviews of | Added
Affect the Project minutes template. plans that affect the project
Work review of plans into review meeting template and
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SG | SP Description Addressed in Framework Work Products Addressed
minutes template — Do 2 things: (1) add process to review
meeting template and add item to regular minutes template
that allows noting of review / acceptance of plans.
3.2 | Reconcile Work | Reconcile any differences between the estimates and the | Revised methods and | Added
and Resource | available  resources. Reconciliation is  typically | corresponding estimating
Levels accomplished by lowering or deferring technical | parameters (e. g.,
performance requirements, negotiating more resources, | better tools, use of off-the-
finding ways to increase productivity, outsourcing, adjusting | shelf components)
the staff skill mix, or revising all plans that affect the project | Renegotiated budgets
or schedules. Revised schedules
Revised requirements list
Added to Resource Planning process Renegotiated stakeholder
agreements
3.3 | Obtain Plan | Commitment to the plan is obtained during Project Plan | Documented requests for | Y
Commitment Development process, where the Sponsor and other | commitments
relevant stakeholders are expected to sign the baseline | Documented commitments
project plan prior to the commencement of the Execution
Phase.
Table 6.1. CMMI Project Planning Process Area As Addressed Within the Framework
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6.5 Applying the CMMI in the PMBOK® Guide Context

The PMBOK® Guide (2000) focuses on a project and provides process definitions to
organizations in all disciplines (from construction to events organization to software
implementations.) It is an ANSI standard in the form of a guide whereas the CMMI (2002) is a
standard in the form of a specification. The latter extends to multiple projects and products,

providing preventative definitions to specific disciplines.

Interestingly, PMBOK® Guide (2000) defines a project manager simply as "An individual
responsible for managing a project." The CMMI (2002) goes much further and defines it as
"the role with total business responsibility for an entire project; the individual who directs,
controls, administers, and regulates a project . . . [and] is the individual ultimately responsible
to the end user."

Because the CMMI extends to a wider target than project management, the author’s view has
been to apply the PMBOK® Guide within the context of levels 2 and 3 of the CMMI (focus on
project management and process standardization respectively.) In chapter 6.5.1, the Project
Management process areas at level 2 are shown with their direct mappings to PMBOK®
Guide processes followed by an application example. In chapter 8 the PMBOK® Guide
(2000) will be applied to the Process Management process areas of level 3. It will then be
seen that tailoring the PMBOK® Guide (2000) forms part of the CMMI level 3 activities.

6.5.1 PMBOK® Guide Support Of The CMMI Level 2 Practices

At CMMI level 1, processes are performed, i.e. they satisfy all the specific goals of the
process area. At level 2, processes are managed, i.e. planned, measured against the plan
and corrective action taken when necessary. In choosing example process areas from level
2, the most applicable were those contained under Project Management process areas (listed
in table 6. 2) The basic (level 2) Project Management process areas are Project Planning,

Project Monitoring and Control, and Supplier Agreement Management.

Process Area Maturity Level
Project Planning 2

Project Monitoring and Control 2

Supplier Agreement Management 2

Integrated Project Management for IPPD (or | 3

Integrated Project Management)
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Process Area Maturity Level

Risk Management 3

Integrated Teaming

3
Integrated Supplier Management 3
4

Quantitative Project Management

Table 6.2. Project Management Process Areas and Maturity Levels

Two specific process areas will be used to show possible mappings from the PMBOK® Guide
processes to CMMI specific practices. It should be noted that these are just examples of an
approach; for instance, the PMBOK® Guide processes belonging to the Project Procurement
Management knowledge area would contain many such mappings to the CMMI Supplier
Agreement Management process area, which process area is not discussed as part of this

document.

Initially, the temptation may be to document processes by specifying all items in great detail
as if to satisfy an auditing process. However, the CMMI (200) is clear that one should not
build rigidity into a documented process if the business needs it to be flexible.

6.5.1.1 Project Planning
The CMMI Project Planning process area aims to establish and maintain plans that define
project activities and has the following specific goals:
e SG1 Establish Estimates (Estimates of project planning parameters are
established and maintained.);
e SG2 Develop a Project Plan; and
e SG3 Obtain Commitment to the Plan (Commitments to the project plan are

established and maintained)

The Project Planning process area involves the following: the development of the project plan,
appropriate interaction with stakeholders, obtaining commitment to the plan and then
maintaining the plan. For Project Planning, a mapping of CMMI specific practices to PMBOK®

Guide (2000) processes may be summarized in the table 6.3.

Specific Goal CMMI Specific Practice PMBOK® Guide Processes
SG1: Establish SP 1. 1 Estimate the Scope of thel5. 1 Initiation,
Estimates Project 5. 2 Scope Planning and

5. 3 Scope Definition
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Specific Goal

CMMI Specific Practice

PMBOK® Guide Processes

SP 1. 4 Determine Estimates of Effortl. 1 Activity Definition,

and Cost

6. 3 Activity Duration Estimating,
7. 1 Resource Planning and

7. 2 Cost Estimating.

SG2: Develop a Project]

SP 2. 1-1: Establish and maintain the

11. 1 Risk Management Planning,

Plan budget & schedule 7. 3 Cost Budgeting and
6. 4 Schedule Development
SP 2. 2-1: Identify and analyze risks 11. 1 Risk Management Planning,
11. 2 Risk Identification,
11. 3 Qualitative Risk Analysis,
11. 4 Quantitative Risk Analysis and
11. 5 Risk Response Planning.
SP 2. 3-1: Plan for the management of4. 2 Project Plan Execution and
project data 4. 3 Integrated Change Control.
SP 2. 4-1: Plan for resources 7. 1 Resource Planning
SP 2. 5-1: Plan for knowledge and skills|7. 1 Resource Planning and
needed to perform the project 9. 1 Organizational Planning
SP 2. 6-1: Plan the involvement of the|10. 1 Communications Planning
stakeholders
SP 2. 7-1: Establish and maintaind. 1 Project Plan Development
project plans
SG3: Obtain SP 3. 3-1: Obtain commitment froml4. 1 Project Plan Development and
Commitment to thejstakeholders 10. 1 Communications Planning.
Plan
Table 6.3. Project Planning Specific Practices Map to PMBOK® Guide Processes

When reading the two standards according to the mapping above it immediately becomes

clear that there is overlap in terms of project planning: the emphasis on the Work Breakdown

Structure (WBS,) focus on obtaining the necessary knowledge and skills, identification and

involvement of stakeholders and estimation techniques. In terms of outputs and typical work

products the similarity is extended: tasks, WBS, risks, work packages, attribute estimates and

project life-cycle are all common to both standards, even if the terminology is slightly different.

Using the tools and techniques and outputs as laid out in the PMBOK® Guide as input is

adequate for the purposes of level 2 process areas. The major differences here are that the

CMMI is aimed at certain disciplines whereas the PMBOK® Guide is not.
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6.5.1.2 Project Monitoring And Control
The purpose of the Project Monitoring and Control process area is to provide an
understanding of the project’s progress so that appropriate corrective actions can be taken if
required. This will be necessary when actual status deviates significantly from the expected
values. Project Monitoring and Control has the following specific goals:
e SG1 Monitor Project Against Plan

e SG2 Manage Corrective Action to Closure

A mapping of CMMI specific practices to PMBOK® Guide Processes may then be

summarized as in table 6.4.

Specific Goal CMMI Specific Practice PMBOK® Guide Processes

SG1: Monitor ProjectiSP 1.1 Monitor Project Planningd4.3 Integrated Change Control
IAgainst Plan Parameters 10.3 Performance Reporting

4.2 Project Plan Execution

SP 1.2 Monitor Commitments 6.5 Schedule Control
4.2 Project Plan Execution
SP 1.3 Monitor Project Risks 11.6 Risk Monitoring and Control

SP 1.4 Monitor Data Management 8.3 Quality Control

SP 15 Monitor Stakeholder|9.3 Team Development

Involvement

SP 1.6 Conduct Progress Reviews  [10.3 Performance Reporting

4.2 Project Plan Execution

SP 1.7 Conduct Milestone Reviews [10.3 Performance Reporting

SG2: Manage CorrectivelSP 2.1 Analyze Issues 4.2 Project Plan Execution

Action to Closure

SP 2.2 Take Corrective Action 11.6 Risk Monitoring and Control

SP 2.3 Manage Corrective Action 11.6 Risk Monitoring and Control

Table 6.4. Project Monitoring and Control Specific Practices map to PMBOK®
Guide Processes.

6.5.1.3 An Example
Using SP 2.7.1 from table 6.3, Establish and Maintain Project Plans, it can be seen that the
typical work product that would result from this practice is an overall project plan. The SEI
(2002) elaboration for this practice is:
“A documented plan that addresses all relevant planning items is necessary to achieve the

mutual understanding, commitment, and performance of individuals, groups, and
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organizations that must execute or support the plans. The plan generated for the project
defines all aspects of the effort, tying together in a logical manner: project lifecycle
considerations; technical and management tasks; budgets and schedules; milestones; data
management, risk identification, resource and skill requirements; and stakeholder
identification and interaction. Infrastructure descriptions include responsibility and authority

relationships for project staff, management, and support organizations.

The way in which the PMBOK® Guide organizes its major processes are by an elaboration,

inputs, tools & techniques and outputs. For Project Plan Development:

Inputs Tools & Techniques Outputs

Other planning outputs Project Planning | Project Plan
Methodology

Historical Information Stakeholder skills and | Supporting Detall
knowledge

Organizational Policies Project Management

Information System

Constraints Earned Value Management
(EVM)
Assumptions
Table 6.5. Project Plan Development Inputs, Tools, Techniques and Outputs

The PMBOK® Guide (2004) provides a process whereby a consolidated project plan is
developed, providing a formal, approved document used to manage project execution.
Depending on the process modelling convention and the availability of organizational
templates, this process can then be very quickly documented and prepared for
institutionalisation. The introduction of EVM also brings a new dimension to project planning
in the CMMI. EVM is a tool to integrate a project’s technical, schedule and cost objectives.
As Solomon (2002) notes, it does not address risk or QA but does have the following key
principles that relate to the CMMI:
e Break down and assign work scope to control project objectives.
e Integrate project work objectives into performance measurement baselines for:
0 Work scope,
0 Schedule and
o Cost.

e Objectively assess accomplishments at work package level.

EVM is discussed in greater detalil in chapter 5.
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6.5.14 Alternative Practices
The SEI (2002) defines an alternative practice as “A practice that is a substitute for one or
more generic or specific practices contained in CMMI models that achieves an equivalent
effect toward satisfying the generic or specific goal associated with model practices.
Alternative practices are not necessarily one-for-one replacements for the generic or specific
practices. " The reader should note that specifically, the PMBOK® Guide processes should

not be seen as one-for-one replacements for the specific practices that they are mapped to.

6.6 Product Components

The PM Framework has taken the form of a web-enabled project management process,
containing phases, processes, roles and activities, templates, training material, checklists and
work guidelines. The entire product cannot be discussed in any detail due to space
constraints, but the author hopes to introduce sample processes, templates and guidelines in

this chapter and have included such samples as appendices to the research document.

6.6.1 Sample Phase Discussion

The Framework consists of four phases: Project Initiation, Definition and Planning, Project
Execution and Project Transition. Each phase is presented as component processes, but
also in terms of:

e Phase Objectives;

¢ Phase Essentials; and a

e Phase Discussion.

As a sample, the Project Initiation Phase consists primarily of two PMBOK® Guide processes,
namely Initiation and Scope Planning, of which the first is discussed in the “Sample Process
Discussion” section. The Initiation Phase follows from the Project Selection process (which is
excluded from the Framework, but shown to provide a contextual view and also to ensure that

the PM understands that such a process is very much a requirement.)

The Framework macro process view provides the context of the phases, indicating process

inclusion / exclusions and mandatory / optional deliverables. For the Initiation Phase:

6.6.1.1 Initiation Phase Objectives
The primary objectives of the Initiation Phase are:
e Perform an organizational assessment;
e Authorize the project (develop the proposed project into a project);

e Assign ownership to a project manager; and
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e Progressively elaborate and document the project work (project scope) that produces

the product of the project.

6.6.1.2 Phase Essentials
The two essential phase documents are the Charter and the Scope Statement. The
Framework provides templates, including checklists and per-paragraph instructions for

completing these two documents, ready for signoff.

6.6.1.3 Phase Discussion
The project Charter formally authorizes a project. It mandates the project manager to
commence scope-planning activities. Changes to the Charter after signoff will require
invocation of the change management process. Signoff of the Charter document allows the
project manager to perform a Feasibility Study (if required) and develop a baseline Scope
Statement. The Scope Statement provides a documented basis for making future project
decisions and for confirming or developing common understanding of project scope among

the stakeholders.

The project manager should provide evidence to the project office that the following issues
have been satisfactorily addressed in the Initiation phase.

e Organizational Assessment: This activity may be done over the course of the
phase and not as a standalone activity at the beginning of the phase. The outcome
is a strategy for project and change management within the project environment.

e Business sponsorship: Every project should have a nominated business sponsor
with a stake in the outcome. This role must be documented, along with the nature of
the involvement. The sponsor must be a signatory required for the project to gain
approval, to denote his or her acceptance of the role. Should the sponsor move on,
there must be a process to find a replacement and to review the future of the project.

e Project Manager assigned: A Project Manager must be uniquely identified and
assigned to the project, whether full or part time.

e Feasibility Study: Ensure the project feasibility is communicated to sponsor if this
was not done during Project Selection.

e Charter and Scope Statement: It includes the Project Boundaries, Project
Statement, Constraints, Assumptions and Dependencies, Stakeholders, Initial Risks,
Deliverables and Obijectives and a plan for managing the project scope.

e Requirements: There should be a concise vision and specification of requirements

and deliverables.
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e Planning: The Project Manager should be able to convey to the Sponsor an
estimate of how long the Definition and Planning Phase will take, as well as a Rough

Order of Magnitude estimate for the Execution Phase.

6.6.2 Sample Process Discussion

As previously discussed, the Framework contains a macro process and several micro-
processes, mainly sourced from the PMBOK® Guide (2000) core processes. The author

chose the first process as a random sample for illustration purposes.

The Project Initiation process falls within the Initiation phase, contains hyperlinks to two
templates and is followed by the Scope Planning process. This process is based on the
PMBOK® Guide (2000) Initiation process but placed within the Framework context as follows:

o |t follows from the Project Selection process;

e ltincludes the organizational assessment template as an option; and

e |t includes the Charter as a mandatory document if its scope is not covered in a

contract or similar document.

The major deviation from the PMBOK® Guide process is the inclusion of the Organizational
Assessment. This sub-process and template was included based on the requirements of the
Lead Users and the author, based on a need to gauge the client organization in order to
develop a suitable strategy for the specific client on a per-project basis. It is an optional
deliverable but one that can assist the PM by providing insight into the environment within

which the project is being performed.

6.6.3 Sample templates Discussion

The Framework contains over 20 basic project management templates and it is therefore not
feasible to discuss all of these as part of the current research. The author chose the first two
templates in the Framework as a sample for discussion purposes. The Organizational
Assessment template is recommended for use at the commencement of the project and for
review at each stage gate, if change management forms a large part of the project. The

Charter is a mandatory template. Both templates are included in Appendix C.

6.6.3.1 The Organizational Assessment
This document is a template in the form of a work guideline, resulting in a table of assessment
results which the project manager uses to help him manage the change brought about by the
project. It contains some theoretical background and guides the user to plan the
management of the project, by documenting:

e The reason for change;
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o |dentified Type D stakeholders and some advice on how to handle them;
e Organizational Culture and how best to operate within the environment;
e Appointed Change Manager; and

¢ Audience and Actions per phase to ensure that change happens as planned.

6.6.3.2 The Charter
This document is a template in the form of a contract that must be agreed to and signed by
the project manager and sponsor to authorise the project. It contains background information,
guidelines and checklists to ensure that all sections are completed appropriately. The major
content is derived from the PMBOK® Guide and consists of:
e Project Background / Business Drivers;
e Boundaries (in terms of Deliverables, Lifecycle, Data & sources, organization and
major functionality);
e The Project Statement;
e Constraints, Assumptions and Dependencies.
0 Mandatory Dependencies;
o Discretionary Dependencies; and

o0 External Dependencies.

In the case where the project is performed under contract, the Charter becomes superfluous.
The project manager should still satisfy himself (and the PMO) that the content of the Charter
is sufficiently covered in the contract and if not, the required content should be moved to the

Scope Statement.

6.7 Conclusion

A baseline version of the Framework, ready for implementation at client sites and for the
continuous improvement efforts to be based upon, has been presented as:

e The components of the standards it has been derived from;

e Aninterrelation between the standards; and

e Samples of these components.

At client level, the Framework consists of a completed Product Definition, rolled out as a web-
enabled project management process, accessible via Internet or intranet with the option of
local installation on a client personal computer. The rolled-out product consists of phases,
processes, roles and activities, templates, training material, checklists and work guidelines,
samples of which have been presented in this chapter. The following chapters document the

process of client site implementation and achieving continuous improvement.
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Simanek (2001) credits Henri Poincare with stating that: “Science is facts; just as houses are
made of stone, so is science made of facts; but a pile of stones is not a house, and a
collection of facts is not necessarily science." The author is therefore relieved to report that
the facts accumulated in chapter 3 of the current research, through the innovation process of
chapters 4 and 5, has been structured in a way which appears to make sense to himself and,
more importantly, to others. Chapter 7 contains the practicalities of implementing the product

as client sites.

O mangiar questa minestra o saltar questa finestra.
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7 Product Implementation

Having presented a baseline version of the Project Management Framework in a previous
chapter, this chapter presents an approach for implementing the product at client sites. This
approach is based on the approach used in developing the baseline version of the product
from a Pre-Technical Specification, but in this case a client-version of the document, called a

Requirements Specification, underlies the client-specific rollout of the product.

This chapter furthermore presents the methodology used to roll out the product at a client site
as an application of the PM Framework. It is done through a per-phase discussion of the
methodology, attempting to expose:

e The process focus of the methodology; and

e The ease with which the Framework allows for customization.

Focus = N
Management Framework

and Maturity

Product Evaluation
Product Development

Product Idea, Concept and
Specification

Body of Research

Figure 7.1. Chapter Focus in Product Innovation Process.

During the course of this chapter, the author hopes to convey the high-level flow of the
process as depicted in Table 7.1. This table is very much a simplification of the process, but

useful in that it focuses on the interaction between the sponsor and the project manager.
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Initiation Phase Project Manager | Plan the planning

Sponsor Authorise planning to commence
Definition and Planning Project Manager | Planning happens and a plan is presented

Sponsor Authorise the plan
Execution Phase Project Manager | Execute and manage change

Sponsor Authorise changes and completion
Transition Phase Project Manager | Close out the project

Sponsor Authorise that the project is now closed out
Table 7.1. High-level Phase View of Framework

As per Graham and Englund (1997), the successful, complete senior manager has as at least
these characteristics. He or she:
e Understands the need for better PM;
e Understands that the role of upper management is critical in developing successful
PM practices throughout the enterprise; and
e Acts with other upper managers as a team of change agents to create an

environment that supports PM in the organization.

Implementing the Framework in an environment where the sponsor does not have this
approach will require the PM to carefully manage this relationship to ensure that the benefits
offered by the Framework are realized. Documenting a process and enforcing it are two
different matters; if the sponsor does not ensure that project managers follow the Framework

processes it may as well not be rolled out.

7.1 Introduction

Burnett (1998) says that, complementary to the use of a process or method, is the
appointment of a skilled and competent PM, an “important individual who is essential to the
success of any project.” Drucker (2001) likewise, says that the shift to a knowledge society
puts the person in the centre. The educated person matters and the knowledge society must
have at its core the concept of the educated person. Morris (1998) also notes that the skills
demanded of top project managers are now much more than what has been traditionally
required. The author, taking his lead from such fine scholars as these aforementioned, would
like to stress that the Framework does not replace skill or experience, but that it can and does
raise the level of assured competence from zero to ensuring that the basic project

management processes are followed.

August 2006 Page 140 A. Malan
9150554

www.manaraa.com



The marketing activities that lead up to the implementation is not part of the current research
but suffice to say that great care is taken by the marketing department to ensure that the
potential client understands where the product is positioned, what to expect and what not to
expect. Specifically, the client must understand that the product implementation entails
analysis to compile a Requirements Specification, which is used to configure a customized
version of the product that matches the specification. The client also must agree to provide
commitment in the form of resources (specifically a sponsor and a process champion) and

high-level project support to ensure success of the endeavour.

Smyrk (2002) proposed that a major cause of IT related project failure is the use of software
engineering-based methodologies for projects whose objective is actually enhanced process
performance. The author has taken a leaf from his book and biased the implementation away
from “user” thinking but rather towards the process agent, while retaining the word user in
order to avoid the change management implications of the term “process agent.” Smyrk’s
(2002) thinking is that staff who facilitate and execute business processes are agents of those
processes. To him, the user role is incidental and subordinate to the process agent role.
Based on his thinking, the product is implemented as a Business Process Improvement (BPI)
project, where
e The goal is to realize target business outcomes — rather than a “solution”;

e The core deliverable is new processes — rather than an application.

Quintas (2002) acknowledges that ‘knowledge management’ is an aspiration more than a
reality for the majority of organizations. To the author, the Framework provides a method of
managing an organization's PM knowledge and may be the first step towards an
organization’s recognition of the value associated with the management and presentment of
knowledge relating to a certain functional area. To this end, the author prefers linking the
Framework via access from a company intranet if one is available. This approach is
confirmed by Brown and Duguid (2002) who feel that knowledge management should be
more than the protection of intellectual property but also the ready presentment thereof, in an

effort to weave all organizational knowledge together.

7.2 Phase Discussions

The implementation methodology is designed to be the first project implemented via the PM
Framework at a particular client site. The sponsor for the implementation project will
therefore experience the process as it is to be used in production, and the project is used as a
training model for the user community. In other words, during a Framework Implementation
project the Framework is applied, along with the processes and documentation that makes up

the methodology peculiar to the implementation. A specific methodology does exist for this
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type of Implementation, but it is “redeveloped” at each site as part of the training, in hand with

the user community.

During Project Initiation, the tasks that must be done over and above those contained in the
Framework are the Organizational Assessment and Preparation for Apprenticeship activities.
The former is mandatory for this type of project and may already be largely done by the
marketing department. The same is true for the Charter as part of client education, where it's
known that the sponsor very seldom prepares the Charter. The Framework phases are
depicted in Figure 7.1 and, apart from Marketing, make up the sub-headings for the balance
of the chapter.

Project Initiation P Definition and Project Execution Project Transition
Phase Planning Phase Phase - Phase

Figure 7.2.  Phases in the Framework.

7.2.1 Marketing (Pre-project)

Over and above what the author considers standard marketing activities and in order to
lessen risk, the marketer is also expected to:

e Commence documentation of the Charter (drivers, stakeholder, users);

e Commence the organizational assessment (culture and receptiveness to change);

e Commence high-level Requirements Specification information gathering (such as

environmental readiness, whether apprenticing is required, etc.)

The author favours this approach because in his experience it has created a smooth
handover, accompanied by non-anecdotal information that will help the project manager

achieve the project goals.

7.2.2 Project Initiation

The Framework implementation project follows from the marketing lifecycle and the
information that the marketing department typically provides to the project manager is as
follows:

e Information relating to Charter, scope and organizational assessment;

e Perceived client project management maturity; and

e Assurance that the benefits that the client can expect are understood and agreed to.

In figure 7.2 the methodology specific activities are indicated in maroon (the Framework
activities are indicated in black.) Of specific interest is the option of apprenticing, whereby the
client makes a resource available to shadow the implementing PM for the course of the
project. Typically, the resource thus allocated becomes the product owner in the production
environment.
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Chronologically, the first activity is when the marketing department hands the project over,
including the information relating to Charter and Organizational Assessment compilation. The
PM starts engaging the sponsor and other stakeholders and completes the necessary
documentation for signoff. More often than not, some of the Definition and Planning activities
may begin in parallel to the Initiation Phase activities. The reason for this is that certain
stakeholders may not be available at short notice while some others, who are involved in

answering questions required in the Definition and Planning Phase, often are.

To the author, the Initiation phase provides an outline for the planning to commence. In the
case of a Framework Implementation, the key questions are known in advance and asking

them early provides the PM with a good basis for estimates in order to manage stakeholder

expectations.
’ - — T ]
ID >redecessor:| % Complete| Task Name ‘ Duration ‘ Start Finish ‘ R(;:*s‘tt)‘u{ce \Apr 02 \'06 Apr 09 “
a Mias M TIW[T[F[s|s[M[T|W[T[F[sS
1 0% ## Project Name 59.5 days Mon 06/04/03 Fri 06/06/23
2 0% Initiation Phase 5.75 days Mon 06/04/03 Mon 06/04/10
3 E 0% Project Manager Assigned 0 days Mon 06/04/0z Mon 06/04/0% ps| 04/03
4 9 0% Develop / complete Charter 1 day Mon 06/04/0% Tue 06/04/04 PN
5 4 0% Charter Signoff 0 days Tue 06/04/04 Tue 06/04/04 PM,P¢
6 9 0% Develop Scope Statement 2 days Mon 06/04/0z Wed 06/04/05 PN
7 E 6 0% Scope Statement Signoff 0 days Wed 06/04/0% Wed 06/04/0% PM,P¢
8 0% Methodology Specific 5.25 days Mon 06/04/03 Mon 06/04/10
Initiation Activities
9 3SSs 0% Handover meeting: marketing 0.5 days Mon 06/04/02 Mon 06/04/0:  PM,Marke ,Market
to PM
10 9 0% Perform / complete 2 days Mon 06/04/02 Wed 06/04/0% PN
Organizational Assessment
11 6SS 0% Preparation for 1 day Mon 06/04/0% Tue 06/04/04 PN
Apprenticeship activities
12 10FS+2 0% Information Session with user 0.5 days Fri 06/04/07 Fri 06/04/07 PN
days Community
13 12 0% Estimation session based on 0.25 days Mon 06/04/1C Mon 06/04/1C| PM,Analyst PM,Analyst
knowledge to date
14 15 0% Phase Review Meeting 0.25 days Mon 06/04/1C Mon 06/04/1( PM,P¢ PM,PS
15 8 0% Design next phase schedule 0.25 days Mon 06/04/1C Mon 06/04/1C PN EM
16 7 0% Definition and Planning Phase 15days  Wed 06/04/05 Wed 06/04/26 ’—
39 36 0% Execution Phase 33 days Wed 06/04/26 Mon 06/06/12
60 0% Transition Phase 9 days Mon 06/06/12 Fri 06/06/23
70 0% Other (including progress 0.5 days Mon 06/04/03 Mon 06/04/03
meetings)

Figure 7.3.  Project Initiation Phase High Level Schedule.

According to the implementation methodology developed for the PM Framework, during the
first meeting between the PM and the sponsor, they:
e Confirm Charter content and sign the document off, confirming:
o0 Project (Framework) phases and current status.
o0 Project Background / Business Drivers,

o Boundaries
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0 The Project Statement
0 Constraints, Assumptions And Dependencies
e Confirm project scope:
0 Product features to be delivered,;
o0 Project deliverables (what will be delivered and when — at a high level.);
o Project Objectives in terms of cost, schedule and quality (specifically, the
target process outcomes);
How the scope will be managed;
Confirm stakeholders;

Identify end users, super users and potential lead users; and

O O O o

Date for first information session (whether before or after scope signoff.)

In this phase, much effort is made to ensure that stakeholders know that the implementation
team is targeting process outcomes and to this end it is included under the project objectives.
This is done by documenting:

e How the (process) improvement will be measured?

e What are the target levels of the (process) improvement?

e By when will these improvements be realized?

e Who is to be held accountable for the target improvements?

7.2.3 Definition and Planning

Effectively, the first phase obtains commitment from the sponsor to begin planning, in that the
PM must be able to produce an estimate for the duration of the Definition and Planning
Phase, as well as a Rough Order of Magnitude estimate for the Execution Phase. This is an
example of Rolling Wave Planning as defined by Wideman (2004), where schedule (and cost)
planning is developed for the near term and general allocations are made for the out periods.

Detail is developed for the out periods as information becomes available to do so.

Each client that the product gets rolled out to must have a version of the Pre-Technical
Requirements completed for it. This client-specific version of the document is known as the
Requirements Specification and forms the basis of the Planning activities. The document
contains Project Drivers, Constraints, Functional Requirements, Non-functional Requirements
and Issues, which may be translated into a WBS. From the WBS the balance of the planning
activities (Activity Definition, Activity Resource Estimation, Cost Estimation, Risk Management
Planning, etc) are performed and presented to the sponsor as a coherent document

containing all the necessary plans (including a time phased schedule and budget. )

The basic Framework is augmented by value added services and products, the in- or

exclusion of which largely determines the time and cost for rolling the product out. These
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include reports development, a project selection model, a template creation process, basic
document management systems, documentation standards, etc. Client branding is a
standard feature of every implementation, the requirements of which are included in the

Requirements Specification. Figure 7.4 shows the high level activities performed within this

phase.

. i I ]

ID >redecessors| % Complete | Task Name Duration Start Finish R(Iesi)ulrce [Apr 02 ['06 Apr 09 |
Lij nitals - TmM{T[w[T[F[s|s[M[T|W[T[F[s
1 0% ## Project Name 59.5 days Mon 06/04/03 Fri 06/06/23
2 0% Initiation Phase 5.75days ~ Mon 06/04/03 Mon 06/04/10 [
16 7 0% Definition and Planning Phase 15 days Wed 06/04/05 Wed 06/04/26 [
17 0% Prepare for Phase Kickoff Meeting 0.5 days Wed 06/04/05 Wed 06/04/05
18 E 17 0% Phase Kickoff Meeting 0.5 days Thu 06/04/0€ Thu 06/04/0€
19 0% Preparation 2.5 days Fri 06/04/14 Tue 06/04/18 —
27 19 0% Project Plan development 3.5days Wed 06/04/19 Mon 06/04/24
32 0% ## Methodology Specific 10 days Thu 06/04/06 Thu 06/04/20
Planning Activities
33 18 0% Complete Requirements 5 days Thu 06/04/0€ Thu 06/04/1% Analyst
Specification
34 E 33FF 0% Workshops with User 1 day Fri 06/04/14 Fri 06/04/14 ,PM,SP,Use
Community
35 33FS+5 0% Req Spec Signoff 0 days Thu 06/04/2C Thu 06/04/2C
days
36 27FF+2 0% Project Plan Signoff 0 days Wed 06/04/2€ Wed 06/04/2€
days
37 27 0% Phase Review Meeting 0.5 days Mon 06/04/2« Mon 06/04/2«
38 27 0% Design next phase schedule 1 day Mon 06/04/2¢ Tue 06/04/25
39 36 0% Execution Phase 33 days Wed 06/04/26 Mon 06/06/12
60 0% Transition Phase 9 days Mon 06/06/12 Fri 06/06/23
70 0% Other (including progress 0.5 days Mon 06/04/03 Mon 06/04/03 L]
meetings)

Figure 7.4. Definition and Planning Phase High Level Schedule.

Of interest in this phase are the workshops with the user community. In these workshops the
WBS for the project is constructed and the skill, experience and knowledge of the user
community is assessed to determine training requirements for the Execution Phase. During
the first meeting with the stakeholders and users: (this meeting may take place after the
scope signoff, depending on what is deemed appropriate between sponsor and team leader.)
e The stakeholders and clients are introduced and the Charter content reviewed;
e The stakeholders and users are sensitised to what is planned and how it will be
achieved and over what time frame;
e Content of the proposed (or finalized) project scope statement and draft project plan
is presented for discussion and input from the users;
e Framework literature and hyperlinks are provided,;
e The WBS (up to and including Activity Sequencing) for the project is developed as a
workshop to determine user community skill and experience; and

e The user community is assessed to determine training requirements.

In summary then, within this phase the work is defined and the planning of its execution
happens. A baseline version of the Project Plan (the document used to guide both project

execution _and_project _control, including planning assumptions and decisions, approved
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scope, cost, and schedule baselines) is presented to the sponsor (or steering committee) for
approval. Once the plan has been approved the Execution Phase may commence, although

it may commence in advance of signoff, depending on the project constraints.

7.2.4 Project Execution

The Definition and Planning Phase is when the detailed aspects of the project are
determined, coordinated, and documented. The Execution phase is when these plans are
carried out: the project finally gets under way in earnest, the project's plans are implemented,
and the product is configured and implemented.

Each implementation of the Framework is configured for the client, based on the results of the
Requirements Specification (client specific version of the Pre-Technical Specification.) The
content of the Requirements Specification may vary vastly from client to client and by

implication this means that the Execution Phase content will vary as a result.

The schedule shown in Figure 7.4 contains a typical schedule for a minimal scope rollout of
the Framework into an environment with sufficient hardware and software capability and a

maturing user community.
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D >redecessor:| % Complete| Task Name Duration Start Finish Rles.o.u[ce pr 02 \'06 Apr 09
a nitals M TIw[T[F[s|sIM[TIW[T[F[S
1 0% ## Project Name 59.5 days Mon 06/04/03 Fri 06/06/23
2 0% Initiation Phase 5.75 days Mon 06/04/03 Mon 06/04/10 I
16 7 0% Definition and Planning Phase 15 days Wed 06/04/05 Wed 06/04/26 [
39 36 0% Execution Phase 33 days Wed 06/04/26 Mon 06/06/12
40 0% Prepare for Phase Kickoff Meeting 2 days Wed 06/04/2€ Fri 06/04/2€
41 40 0% Phase Kickoff Meeting 0.5 days Fri 06/04/2¢ Fri 06/04/2¢
42 41 0% Project Plan Execution (based 29.5days ~ Mon 06/05/01 Fri 06/06/09
on type of methodology
43 35 0% Configure a client specific 15 days Mon 06/05/01 Fri 06/05/1¢
version of the Framework
44 43FF 0% Configure Templates and 5 days Mon 06/05/1% Fri 06/05/1¢
Guides
45 43 0% Client Branding of Framework 2 days Mon 06/05/22 Tue 06/05/22
complete
46 45 0% Internal QA 1day Wed 06/05/24 Wed 06/05/24
47 46 0% Implement at Client Site 5 days Thu 06/05/2& Wed 06/05/31
48 0% Training Sessions 25 days Wed 06/05/03 Wed 06/06/07
49 36FS+5 0% Pre-Session 1 0.25 days Wed 06/05/032 Wed 06/05/032
days
50 49FS+5 0% Pre-Session 2 0.25 days Wed 06/05/1C Wed 06/05/1C
days
51 50FS+2 0% Pre-Session 3 0.25 days Mon 06/05/1% Mon 06/05/1%
days
52 51FS+3 0% Pre-Session 4 0.25 days Thu 06/05/1€ Thu 06/05/1€
days
53 47FS+1 day 0% Post-Session 1 0.25 days Fri 06/06/02 Fri 06/06/02
54 53FS+1 day 0% Post-Session 2 0.25 days Mon 06/06/0% Mon 06/06/0%
55 54FS+1 day 0% Post-Session 3 1day Tue 06/06/0€ Wed 06/06/07
56 55 0% Implementation Evaluation 2 days Wed 06/06/07 Fri 06/06/0¢ Analyst
57 56,47FS+5 0% Product Signoff 0 days Fri 06/06/0¢ Fri 06/06/0¢
days
58 57 0% Phase Review Meeting 0.5 days Fri 06/06/0¢ Fri 06/06/0¢
59 42 0% Design next phase schedule 1day Fri 06/06/0¢ Mon 06/06/12
60 0% Transition Phase 9 days Mon 06/06/12 Fri 06/06/23
70 0% Other (including progress 0.5 days Mon 06/04/03 Mon 06/04/03 L]
meetings)

Figure 7.5. Execution Phase High Level Schedule.

The most important thing in this phase is to be disciplined in following the plans that have
been developed in the planning phase and to use the Change Management process when
they need to be modified. It is also important to recognize the practical truth that the plans will
probably not survive the execution intact (i.e. without change), but disciplined execution of the

plans will allow the project's challenges to be overcome.

Project plan execution is accompanied by performance reporting and integrated change
control processes (which in turn may lead to re-planning exercises.) As it may be the first time
that such performance reporting and change control is performed within the organization, for
a Framework implementation it is often accompanied by training in this regard. According to
the Framework, the project manager should provide evidence that the following issues have
been satisfactorily addressed in the Execution Phase.

e Quality Assurance: has overall project performance been evaluated on a frequent

basis to ensure that the project will satisfy the relevant quality standards?
e Team Development: have individual and group competencies been enhanced by the

project?
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¢ Information Distribution: has the correct information been distributed to the correct
stakeholders in a timely manner?

e Sponsor involvement: has the relationship with the project sponsor been maintained
and strengthened during this phase.

e Change Management: has the required changes in the project plan (scope, time,
resources, quality) been done and approved prior to changing the execution of the
project?

e Control: have the budget, scope, quality and time goals been achieved?

e Risk: have risks been tracked, new risks identified and risk plans executed?

The product acceptance signoff happens at the end of the training sessions and once the
product and all its components have been successfully implemented and are in use.

7.2.5 Project Transition

The primary objectives of the Execution Phase are to:
e Hand the projects' product over to Stakeholders; and

e Close the project

In this phase, the Project Team assesses the outcome of the project by soliciting and
evaluating feedback from users, team members, and other Stakeholders, and documenting
best practices and lessons learned for use on future projects. Key project metrics are

captured to enable the comparison and evaluation of success measures across projects.

ID >redecessor:| % Complete| Task Name Duration Start Finish R(Ies?u:ce \Apr 02 \'06 Apr 09 H
Li] s M TIW[T[F[s[s[M[T|W[T[F[S
1 0% ## Project Name 59.5 days Mon 06/04/03 Fri 06/06/23
2 0% Initiation Phase 5.75 days Mon 06/04/03 Mon 06/04/10
16 7 0% Definition and Planning Phase 15days ~ Wed 06/04/05 Wed 06/04/26 1
39 36 0% Execution Phase 33 days Wed 06/04/26 Mon 06/06/12
60 0% Transition Phase 9days Mon 06/06/12 Fri 06/06/23
61 39 0% Prepare for Phase Kickoff Meeting 0.5 days Mon 06/06/1% Mon 06/06/12 PN
62 61 0% Phase Kickoff Meeting 0.25 days Tue 06/06/12 Tue 06/06/12 PN
63 0% Methodology Specific 7.75 days Tue 06/06/13 Thu 06/06/22
Transition Activities
64 62 0% Post-Live Issue Resolution 0.5 days Tue 06/06/1% Tue 06/06/1% PV
Session 1
65 64FS+5 0% Post-Live Issue Resolution 0.25 days Tue 06/06/2C Tue 06/06/2C
days Session 2
66 64,65FF+2 0% Post-Live Issue Resolution 5 days Fri 06/06/1€ Thu 06/06/22 PNV
days Activities
67 62SS 0% Handover 8 days Tue 06/06/1% Thu 06/06/22 PNV
68 67FF 0% Administrative Closure (including 3 days Tue 06/06/2C Thu 06/06/22 PNV
stakeholder sessions)
69 68 0% Project review Meeting 0.5 days Fri 06/06/22 Fri 06/06/22 W, Analyst,P<
70 0% Other (including progress 0.5 days Mon 06/04/03 Mon 06/04/03 L
meetings)
Figure 7.6. Project Transition Phase High Level Schedule.
The project manager should provide evidence that the following issues have been
satisfactorily addressed in the Transition phase.
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o Delivery of anticipated benefits: Are the sponsor / stakeholders convinced that the
benefits contained in the (amended) scope statement have been delivered?

e Organizational adoption: have the target (users) organizational stakeholders adopted
the project’s product?

e Standards: have the relevant project standards in terms of communication,
documentation, etc been used throughout the project?

e Resources: have all resources been released?

e Handover: has responsibility for the project’s product (and other issues such as
further projects) been handed over to the correct stakeholders?

e Closeout: have all activities necessary to complete the closeout document been done

and the document distributed?

7.3 Conclusion

As recommended by Lientz and Rea (1999), when considering change to the PM process the
following steps are followed:

e Evaluate the current PM process;

e Develop a project strategy;

e Determine improvements to the process; and

e Transition the current PM process to an improved one.

This chapter presented a per-phase discussion of a typical implementation of the Project
Management Framework at a client site, conceptually based on the steps outlined above.
Completing a client-specific Requirements Specification is the basis of the implemented
product, namely a client-configured web-enabled project management process, containing
phases, processes, roles and activities, templates, training material, checklists and work

guidelines.

Over and above the basic Framework, the client may also request any of a number of value
added services and products, the in- or exclusion of which largely determines the time and
cost for rolling the product out (including reports development, a project selection model, a
template creation process, basic document management systems, documentation standards,

etc.)

Alderson (1969) is credited with stating that: “I have yet to see any problem, however
complicated, which, when you looked at it the right way, did not become still more
complicated.” There are many aspects of an implementation of the Framework at a client site
which are not covered by this chapter and that is in line with the very nature of project work.

Each project is unique and the aim of the author is not to supply a paint-by-numbers
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approach, but rather to ensure that the lessons learnt during the first implementations are not

lost on subsequent implementations.

Chapter 8 builds upon the work done up to the end of chapter 6, in that it suggests a process
improvement strategy based on the two major sources (PMBOK® Guide (2000) and CMMI
(2002)) used to construct the PM Framework. In order to maintain a focus on the stated
research aims, the subject matter of chapter 7, namely the implementation of the Framework,

is excluded from this improvement exercise.

Uomo avvisato, mezzo salvato.
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8 Process Improvement and Capability

Project Management is most often described in terms of its component processes (PMBOK®
Guide, 2004) and certainly the current research is no exception, being based on two ANSI
standards that both use processes to describe the “science” portion of project management.
The processes in the Framework are discussed in some detail in earlier chapters and have
been shown to consist of PMBOK® Guide processes augmented by other (primarily CMMI)

processes where it has been found to be applicable.

The processes that make up the Framework, like any business process, are open to scrutiny
for maturity and also for possible improvement and it is these two areas that the author
wishes to explore as part of the current chapter. This chapter explores the application of the
two standards that comprise the Framework and to provide an approach towards maturing

(and thereby improving) the processes within the product.

Management Framework and Maturity

Product Evaluation

Product Development

oncept and
tion

Body of Research

Figure 8.1. Chapter Focus in Product Innovation Process.
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8.1 Introduction

In previous research (Malan, 2004) the author has noted that using multiple standards in an
environment may lead to synergies and potential problems. In this previous research, for the
case of the PMBOK® Guide and the CMMI, the author answered the following questions:

e How can the target organization use the PMBOK® Guide to improve its processes:

o Certain PMBOK® Guide processes can be mapped to CMMI specific
practices, providing a baseline from which the organization’s needs may be
tailored.

0 These mapped processes may be used to satisfy some of the specific goals
of the process area to which it is mapped.

0 There is overlap in terms of the work products that are produced by the
above mappings, but there is also enrichment (EVM as part of Project
Planning for instance.)

o Process improvement can also benefit from the PMBOK® Guide in terms of
benchmarking as part of appraising the enterprise’s processes in the
Organizational Process Focus process area.

e What is in the PMBOK® Guide that can support the CMMI practices and how can it
enhance / improve organizational maturity and process area capabilities?

o The PMBOK® Guide can contribute to establishing the organization's set of
standard processes.

o The PMBOK® Guide provides further detail to the CMMI Project Management
process areas at level 2 and Process Management process areas at level 3.

o The PMBOK® Guide can help transform performed processes into managed
processes for the Project Management process areas at level 2.

o The PMBOK® Guide can help transform managed processes into defined

processes for the Process Management process areas at level 3.

The author found that there is some overlap between the two standards, but that there is no
direct mapping between them. The PMBOK® Guide must be tailored to suit the organization
and within the realm of CMMI process improvement this happens naturally as the
organizational maturity (or the process area capabilities) improves. These two standards can
therefore be said to be complementary in many aspects. For Sheakley (2002), it is a question
of buoyancy: the implementation of one within the other does bring synergies that may be
exploited to the benefit of the target organization. In Chapter 6, the CMMI process areas
within the Framework as well as the application of the CMMI within the PMBOK® Guide
context were discussed. The following sections use these discussions as a starting point to

develop a proposal for process improvement within the Framework processes.
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8.2 Practical Implementation of the CMMI

(The information in this chapter is sourced from the CMMI itself and from the SEI website.)

A CMMI model contains the essential elements of effective processes for one or more
disciplines, structured using one of two representation schemes, published as separate
documents, namely Staged and Continuous. The SEI's (2002) experience to date has been
that software engineering practitioners generally favour the Staged Representation while

systems engineering practitioners favour the Continuous Representation of the CMMI.

8.2.1.1 Continuous Representation
The Continuous representation supports the continuous improvement of individual process
areas that are critical to the organization’s business needs. It provides an indicator of what
improvement within a single process is — to answer, “What is a good order for approaching
improvement of this process area?” The process areas may be grouped by category as

shown in Table 8.1.

Category Process Area

Process Management Organizational Process Focus
Organizational Process Definition
Organizational Training
Organizational Process Performance

Organizational Innovation and Deployment

Project Management Project Planning

Project Monitoring and Control
Supplier Agreement Management
Integrated Project Management
Risk Management

Quantitative Project Management

Engineering Requirements Management
Requirements Development
Technical Solution

Product Integration
Verification

Validation

Support Configuration Management
Process and Product Quality Assurance
Measurement and Analysis

Causal Analysis and Resolution

Decision Analysis and Resolution

Table 8.1. CMMI Process Areas per Category
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8.2.1.2 Staged Representation
In the Staged Representation, processes are grouped and ordered based on important, pre-
defined organizational maturity relationships that address the business needs of many
organizations. It provides an indicator of the maturity of a set of an organization’s processes
— to answer, “What will the most likely outcomes be of the next project that is undertaken?”

This representation specifies a standard ordering of process area improvement.

Level Focus Process Areas

5 Optimizing Continuous Process | Organizational Innovation and Deployment
Improvement Causal Analysis and Resolution

4 Quantitatively | Quantitative Organizational Process Performance

Managed Management Quantitative Project Management

3 Defined Process Requirements Development
Standardization Technical Solution

Product Integration

Verification

Validation

Organizational Process Focus
Organizational Process Definition
Organizational Training
Integrated Project Management
Risk Management

Decision Analysis and Resolution

2 Managed Basic Project | Requirements Management
Management Project Planning

Project Monitoring and Control

Supplier Agreement Management
Measurement and Analysis

Process and Product Quality Assurance

Configuration Management

1 Initial

Table 8.2. CMMI Process Areas per Maturity Level

8.2.2 Options in approach:

The SEI has noted that successful process improvement practitioners often borrow the strong

aspects of both representations.
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¢ Example 1: While generally following a staged approach, an organization establishes
a Process Group (Maturity Level 3 concept) to guide the effort.

e Example 2: While generally following a continuous approach, Organizational Process
Definition (OPD) should only be implemented after some other process area has
been implemented, e.g., Configuration Management (CM), so that the standardization

aspects of OPD may be applied to CM.
Some possible implementation approaches are discussed in chapters 8.2.2.1 and 8.2.2.1.

8.2.2.1 Project Management Implementation Approach
There are a number of Process Areas that interrelate if the goal is to establish basic project
management Process Areas, as was the case when developing the Framework. An initial set
of Process Areas might include:
e Project Planning;
e Project Monitoring and Control; and

e Supplier Agreement Management.

These may be followed by the rest of the Project Management process areas at a later time,
namely:

e Integrated Project Management;

¢ Risk Management; and

¢ Quantitative Project Management.

8.2.2.2 Engineering Implementation Approach
Similarly, an Engineering Implementation approach may focus on the engineering activities as
the implementation driver.
e Requirements Development
e Technical Solution
e Product Integration
e Verification

e Validation

8.2.3 Choice of Approach:

In choosing an approach there are no right or wrong answers, but there are approaches that
are more appropriate than others. The approach taken to develop the Framework to date has
been to focus on the Project Management process areas, using the Continuous
representation of the CMMI. It is the author’s opinion that this approach continues to be used

and that the model be tailored to be limited to Project Management process areas.
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Now, tailoring a CMMI model is a process whereby only a subset of a model is used to suit

the needs of a specific domain of application. The intent of tailoring is to assist an

organization or project in aligning the CMMI products with its business needs and objectives,

and thus focusing on those aspects of the products and services that are most beneficial to

the organization. The SEI advises that “Tailoring of a model should focus on identifying the

process areas and practices that support an organization’s business needs and objectives.”

Tailoring the CMMI model to focus on Project Management Process Areas and using a

Continuous representation means that the road forward is to:

Implement the remaining process area to complete the basic project management
focus — Supplier Agreement Management;

Implement selected advanced project management process areas; and

Apply the CMMI in a continuous manner to the implemented process areas in order to
be able to select the order of improvement that meets the product’'s business

objectives and mitigates the product’s areas of risk.

8.3 Process Improvement Road Forward.

Appleton (1997) found that Process change means culture change, replete with all the

difficulties inherent in changing the perceptions, values, and normative behaviours of a

community. He found the following process patterns (amongst others) apply to process

improvement projects:

A process is a product!

The existing process is a legacy system;

Process improvement is a legacy systems reengineering project;

SPI projects should be planned and managed similarly to software development
projects;

SPI processes should closely resemble product development processes;
Evolutionary and incremental/iterative development (improvement) seems to be most
successful; and

Engaging customers early and often in dialogues which regularly communicate status
and feedback is a crucial element of success (and its absence is often a leading

cause of project failure).

Bearing the above in mind, a project based on a tailoring of the SEI's IDEAL (Initiating,

Diagnosing, Establishing, Acting & Learning) model as proposed by Casey and Richardson

(2004) should be initiated to address the scope of the process improvement as discussed in

the previous section.
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8.3.1

Step 1: Basic Project Management Areas

Having implemented two of the Basic Project Management process areas as part of the
baseline Framework, the remaining process area of Supplier Agreement Management (SAM)
needs to be addressed (refer to figure 8.2.) The SAM process area addresses the need of
the project to effectively acquire those portions of work that are produced by suppliers. Once
a product component is identified and the supplier who will produce it is selected, a supplier
agreement is established and maintained that will be used to manage the supplier. The
supplier's progress and performance are monitored. Acceptance reviews and tests are

conducted on the supplier-produced product component.

The author suggests a similar implementation method to that used for Project Planning in
Chapter 6. This involves mapping the Specific Practices against the PMBOK® Guide
processes to determine the alternative practices and the gap and performing such
modifications to the Framework as is required ensure that the gap is addressed. The IDEAL
model is the recommended model for implementing the CMMI practically and the portions that

may be left out in this case are those of Initiating and Diagnosing.

N\~

Status, issues, results

- i .
* PMC | . of process and
/"._ ! e product evaluations;
Corrective { \\ " measures and analyses
action — ]
Replan | ormrective action M'“'"-x_h__
' | -
."'I to monitor i %..H.%‘-
[ 5tatu5 issues, \/ \ What to build ; |
| i 1
| / i -1—

[ resutts , What to do .| |
cuf progress and -. Ll :
milestone / . E‘:”ﬂmltme A | Engineering and Support |
reviews s : Process areas !

Plans : i
! i
| I
1 1
[
J—
| | MeaEurement needs
| SAM |

Supplier \\\ _//
agreem?/‘ —
Product component requirements,

technical issues,
Supplier completed product components,
acceptance reviews and tests

Figure 8.2. Interactions between Basic Project Management Process Areas, CMMI
(2002).
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8.3.2 Step 2: Advanced Project Management Process Areas

The advanced Project Management process areas are shown in figure 8.3 and address
activities such as establishing a defined process that is tailored from the organization’s set of
standard processes, coordinating and collaborating with relevant stakeholders, risk
management, and quantitatively managing the project's defined process. Each of the
advanced Project Management process areas is strongly dependent on the ability to plan,

monitor, and control the project. The basic Project Management process areas provide this

ability.
Process performance .
objectives, baselines, models //-_*»\l E;iﬁ;;za;zz:::ﬁm
; " -
/ / Statistical mgmt data | @PM |
f;“f / Quantitative objectivel,
! Organization’s standardSUbprocesses Y o
ff"r _.-'"' processes and statistically age \'-._‘ Identified risks l-.f/ \.,
supporting assets e ——— f \
/ ; parting 355ek " IPM — '\._‘ RSKM I
T S e | for | Coordination and dollaboration \ /
# . Lessons learned, '\ |PPD ——imﬂﬂg_Emjeet E'tlal-'.ehnll:lp_::._ et
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Figure 8.3. Interactions between Advanced Project Management Process Areas
CMMI (2002).

Although risk identification and monitoring are covered in the Project Planning and Project

Monitoring and Control process areas, the Risk Management (RSKM) process area takes a

more continuing, forward-looking approach to managing risks with activities that include

identification of risk parameters, risk assessments, and risk handling.

The Quantitative Project Management (QPM) process area applies quantitative and statistical
techniques to manage process performance and product quality. Quality and process-
performance objectives for the project are based on those established by the organization.

The project’s defined process comprises, in part, process elements and sub-processes whose
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process performance can be predicted. At a minimum, the process variation experienced by
sub-processes that is critical to achieving the project's quality and process-performance
objectives is understood. Corrective action is taken when special causes of process variation

are identified.

Integrated Project Management (IPM) for IPPD and Integrated Teaming (IT) are not
applicable to basic project management and IPPD does not apply to the Framework in the
author’'s mind at present although it may well do so in future. In fact, determination of those
process areas that must be applied in the Framework will not be as simple as the decision
made in step 1 above. For this reason the author suggests a more complete iteration of the
IDEAL model, this time including the Initiating and Diagnosing steps to build sponsorship and

determine which of the process areas in this grouping need to be implemented and how.

8.3.3 Step 3: Process Improvement: the Continuous Representation

Having tailored the CMMI to focus on Project Management process areas only, the intent in
step 3 is to raise the capability of the chosen process areas from its current levels to an
appropriate level. As discussed in chapters 8.3.3.1 and 8.3.3.2, the author suggests raising
capability of the chosen process areas to level 3 within the continuous representation of the
CMMIL.

8.3.3.1 Capability Levels

Capability levels in the continuous representation provide a recommended order for
approaching process improvement within each process area. All continuous representations
of CMMI models reflect capability levels in their design and content. For each process area, a
capability level consists of related specific and generic practices that, when performed,
achieve a set of goals that lead to improved process performance. In this chapter, the phrase
“the process” means the process or processes that implement the process area and
“Institutionalization” implies that the process is ingrained in the way the work is performed.

The specific practices belonging to the process areas in the Project Management category
are all capability level 1 practices. When using the continuous representation in an appraisal,
process areas are rated relative to a particular capability level. There are six capability levels
numbered O through 5. The capability levels of process areas are achieved through the

application of generic practices or suitable alternatives.

8.3.3.2 Raising Capability
Reaching capability level 1 for a process area is equivalent to saying you perform the
process area, or more precisely, you are achieving the specific goals of the process area.
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Reaching capability level 2 for a process area is like saying you manage your performance
of the process area. There is a policy that indicates you will perform it (that is, a process or
processes that are intended to cover it). There is a plan for performing it, there are resources
provided, responsibilities assigned, training on how to perform it, selected work products from
performing the process area are controlled, etc. What this means in detail is spelled out in
the generic practice elaborations for the capability level 2 generic practices that appear in the
process area. In other words, an organizational activity can be planned and monitored just
like any project or support activity.

Reaching capability level 3 for a process area assumes that there is an organizational
standard process or processes that cover that process area that can be tailored to the specific
need.

Reaching capability level 4 or 5 for a process area is conceptually feasible but may not be
economical except, perhaps, in situations where the product domain has become very stable

for an extended period of time.

8.4 Conclusion

As noted by Lientz and Rea (1998) a successful product typically evolves over time. This
chapter presents a proposal for increasing maturity of the Framework, by raising the capability
of its constituent processes over time. The proposed approach is to:
o Complete the implementation of the basic project management process area in the
first post-baseline process improvement project;
e Secondly, select the appropriate CMMI advanced process areas from the same
category and implement them as part of the Framework; and
o Raise the capability of the chosen process areas to level 3 in a third process

improvement project.

Process improvement may be seen as the activity of elevating the performance of processes
and typically takes the form of an improvement project, as recommended above. The benefits
of such projects are manifold and process improvement has been excluded from Chapter 9
“Conclusions and Recommendations” as the decision to go ahead with such improvement

has already been made and takes place in parallel to the marketing of the product.

The author has heard it jokingly said that “In theory, there is no difference between theory and
practice, but in practice there is a great deal of difference.” At the current, defined capability
level, the Framework organization is interested in deploying standard processes that are
proven and that therefore take less time and money than writing and deploying new
processes. The path chosen for process improvement is representative of this thinking and
provides a low-risk, proven path to increasing the capability of the CMMI processes included
in the Framework.

Val piu la pratica della grammatica.
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9 Conclusions and Recommendations

This objective of this study has been to develop a product that satisfies a need that the author
perceived in a certain market space. The study did achieve this purpose, in that successive
versions of the product have been successfully installed at three pilot sites and a baseline
version has resulted, client-independent and ready for marketing. A proposal for the
improvement of the product’s constituent processes (in terms of capability) has been made in
Chapter 8, although this does not constitute a change in product features, but rather a

maturation of the product.

A product must remain aligned to its target market and grow as its target market demands. In
this case the market is maturing and for that reason the product that aims to satisfy these
markets needs to adapt over time. This chapter investigates some conclusions made and

possible enhancements of the product’s features to better satisfy its clients in the future.

Management Framework and Maturity

Product Evaluation v

Focus

Product Development

Body of Research

Figure 9.1. Chapter Focus in Product Innovation Process.
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9.1 Introduction

The first portion of this chapter contains some conclusions derived from the current research.
The balance of the chapter explores possible further research and development work to:

e Enhance the functionality of the current baseline Framework;

e Extend the Framework in areas that will benefit it's user community; and

e Create similar products that cover related functional areas.

According to the Third Edition of the PMBOK® Guide (2004), “project management exists in a
broader context that includes program management, portfolio management and (the) project
management office.” This broader context is the primary source for deriving areas for
Framework extension and for the creation of similar products. As before, a product
management approach is used as a point of departure and sources for areas for
enhancement of the current Framework functionality are initially those same sources that

were considered for Framework development.

The PMBOK® Guide (2000) has been the primary source for the development of the
Framework and provides a place of departure for consideration of possible further work. It is
not, however, a forgone conclusion that it will be the primary source for further work done in
this regard. To this end, the current chapter is not limited to the sources used in the original
research and the author has purposely attempted to include wider reading in the discussions
of chapter 9.3.

The above approach is confirmed by Bentley (2006), who found that “The treatment of project
organization is very different in the two approaches (PMBOK® Guide and PRINCE2.) The
Guide places projects in a larger program environment and includes the concept of a Project
Management Office (PMO). However, it is difficult to see a clear project organization structure
or understand the relationship between the project manager, the PMO and senior

management.”

As mentioned earlier in this chapter, the author again considers a product management
approach as an appropriate point of departure for product enhancement and extension. In
this regard, as per Tatikonda’s (1999) definition of product development projects, they are
either platform (which result in products that initiate a new family of products for a company)
or derivative projects (which extend an existing product family platform). For the purpose of
the recommendations in this chapter, only derivative products will be considered, as the

Framework itself is considered to be the platform product.
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9.2 Research conclusions

The most encouraging results from the research survey is that 100% of respondents very
strongly agreed that the Framework provided simple access to a common set of PM process
and tools and would recommend it to other users. The research consisted of more than the
research survey though and this chapter will therefore consider conclusions from the pilot

sites and the author, over and above the research survey results.

As noted by Lientz and Rea (1998), launching a product means that the product must have
been developed and tested. Marketing of the current baseline version of the PM Framework
occurs in parallel with the development of its process improvement evolution. Once the
process improvement project is complete, the resultant product will become the baseline
product. Based on the experience gained during the two client pilot implementations, the
author believes that it is reasonable to expect that further iterations of the product will result
from client implementation projects. The implication of these factors is that the product under
discussion is likely to change over its lifespan, but always with a baseline version, that forms
the basis of any implementation at given point in time.

In order to cater for such enhancements and / or changes, the product implementation
typically occurs with a maintenance agreement as an augmented product offering, as
discussed in chapter 7. The decision to extend the product offering in this way came about
because of the lessons learnt at the pilot sites. The author believes that this type of discovery
should have been made earlier and is an example of the conclusions drawn from the pilot
sites and what would have been done differently in hindsight.

9.2.1 Conclusions from the pilot sites

The author and product sponsor had no certain way of knowing that the product would satisfy
the perceived market demand based on the pre-technical specification and therefore decided
to follow good advice. As per Brooks’ (1987) suggestion, the first pilot has been discarded
and two more pilots were done at client sites until some satisfaction has been obtained that
the product satisfied an actual need and not just the perceived need of the author. At each
pilot site, the business drivers for wanting to utilize the PM Framework were vastly different,
but conceptually such decisions are always made based on the value that each organization
perceived it could gain from implementing the product. In each case, the pilot organizations
were willing to invest resources in order to reap such benefits as has been predicted by the
author. In each case, the benefits were reaped and the Framework grew in maturity and
focus, resulting in the baseline version of the product as discussed in chapter 7 of this

research document.
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Having walked the road of developing the Framework and documenting this process, the
author has noted some areas that he would have approached differently if the opportunity
presented itself to perform similar work. A discussion of these aspects follows in chapter
9.2.2.

9.2.2 What the Author Would Have Done Differently

The discussions below are not the author’'s lament over spilled milk, but rather some advice
that he intends to follow in future and would recommend for others who intend to perform
work of similar ilk. Learning from the mistakes that others have made, in the author’s opinion,

remains the cheapest form of learning.

9.2.2.1 Knowledge Management Approach
The author’'s approach to knowledge management as part of the current research was to
identify the types of knowledge to be managed and to focus on building a product that uses

this knowledge to assist its target market in certain areas.

Hall and Sapsed (2005) have stated that the sharing and application of knowledge have been
widely identified as key sources of sustained competitive advantage. They have also noted
that knowledge management in project-based environments remain problematic and argue
that the tendency to share or hoard knowledge depends upon organizational incentives,
which in turn are shaped by industrial and organizational circumstances. If the author was to
perform similar research in future, he will make use of their research results, which became
available some time since the inception of the PM Framework. As indicated by Hall and
Sapsed (2005), the author believes that it will facilitate better use of explicit knowledge

management tools like an intranet, the expert system and the reporting of ‘lessons learnt.’

9.2.2.2 Triple stream not single stream
As discussed in section 4.4.2, the author followed a dual stream process of product
innovation as part of the current research. This approach did not affect the research per se,
but does affect the product as a whole, because by the time that the product was market-
ready, a marketing plan existed that had not kept up with development. The impact thereof is
severe from a corporate and marketing point of view but does not influence the current

research in terms of its objectives.

The author feels that he may have followed Crawford’s (2004) Triple Stream Process: product
stream, evaluation stream and marketing stream. This implies the identification and
performance of a deliberate set of activities, leading to a successful new product launch. The

development stream should focus on three things, not just the new product itself.
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Simultaneously with the product's creation, there should have been the creation of an

evaluation plan and a marketing plan — three parallel streams.

The above approach is in line with that proposed by Lientz and Rea (1998) too, as a means
for relieving concern over the sequential nature of developing products and in doing product

manufacturing.

9.2.2.3 Use Of An Augmented Product Concept
A definition of an Augmented Product (American Marketing Association, 2006) is the “Core
Product, plus all other sources of product benefits, such as service, warranty, and image.
The augmented aspects are added to the physical product by action of the seller, e.g., with
company reputation or with service.” The baseline Framework is being marketed as an
augmented product, including training, template-of-template processes, etc. but the product at
conceptual level was not developed in this way. The author believes that, had the concept
been developed as an augmented product and not just as a core product, that those
additional benefits, which are of interest to the target market, would have been identified and
integrated into the total product earlier. This is turn may have resulted in a more complete

product at an earlier stage of the product innovation process.

9.2.3 Conclusions from the Research Surveys

In terms of evaluation of the data and sample, Parten (1965) warns that a very high no-
opinion vote should lead the surveyor to suspect the validity of the questions. The
aggregated results of the survey are contained in Appendix C and indicate that very few “no-
opinion” votes were cast, validating the questions asked as being of value. Within the
aggregated results, a lower aggregated result leant towards agreement and a higher figure

meant greater disagreement.

To the author, the most meaningful results from the research survey are that all respondents
strongly agreed that:
e the PM Framework provided simple access to a common set of PM process and
tools; and

e they would recommend the Framework to other users.

In terms of focus for future versions of the Framework, the survey results suggest that
programme management and portfolio management are favoured over a greater focus on
process and work guidelines. The survey also supported the author's view on WBS
development and use of a project performance measurement technique such as EVM (as

expressed in chapter 5.)

August 2006 Page 165 A. Malan
9150554

www.manaraa.com



Rosenberg (1968) noted that the history of science has shown that alertness to results
outside of the original concern of the investigator, have yielded valuable scientific discoveries.
He says that the term “serendipity” has been used to describe this type of discovery. Aware
of this fortuitous possibility, the author investigated the survey results and found that the
respondents, in general, appeared to have very strong opinions about the questions asked in

the “Framework Benefits” section of the survey.

Multiplying the number of projects that the survey relates to, with the number of questions in
the section, provides a total of 35 x 7 = 245. Of these 245 project-questions, only 8 were
given neutral (response = 3) answers, 79 were agreement (response = 2) and 158 were
strong agreement (response = 1.) The exact implication of this observation is not clear, but to
the author the 65% “strong” response regarding the benefits of the Framework, indicates a

possible emotional involvement that he was not previously aware of.

This emotional angle of project management has also been noted by Gareis (2004) who goes
as far as to state that consciously dealing with emotions is a success factor in project
management. He states that emotions in projects may be structurally caused or specifically
induced as needed. He also indicated that it is a PM’s task to analyse emotions, and to plan
and carry out strategies and actions for dealing with them. At least one author has an
unpublished work in this regard (Weisinger, 2006) and the author suspects that there may be
a significant opportunity for research within a combination of the fields of Project Management

and Emotional Intelligence.

9.3 Recommendations for Future Research

Based upon the project management context discussed earlier in this chapter, the following
sections discuss the possible extension of the Framework product. These topics for further
research are collaborated by the findings of the Winter and Smith (2006), quoting from the
EPSRC Network Proposal (2003), when they state that (the current) PM research “focuses
almost exclusively on the ‘management of a project’ and ‘doing the project right’ (i.e. to
specification, budget and on time) rather than for example, the ‘management of project
portfolios’ and ‘programme management’ which are more strategically orientated towards
‘doing the right projects’.” Their support appears to be towards more research relating to the

latter of the two categories, relating specifically to programme and portfolio management.

9.3.1 Project Management Office (PMO)

Based on the expansion of the PMO in Appendix D, it is the author’s opinion that the current
research should be extended to include the addition of high-level PMO processes in the

Framework product. These processes should focus on a recommended rollout path for the
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Framework and not aim to be a stand-alone product offering. When comparing it to the
benefits that Tom Mochal (2006) advocate for a PMO, among other features, it should:

e Establish and deploy a common set of project management processes and
templates, which saves each project manager from having to create these on their
own. These reusable project management components help projects start-up more
quickly and with much less effort. (Part of the Project Management Framework);

¢ Not make any provision in terms of methodology; and

e Make recommendations only for the following: communication, repository, training,
coaching, project status monitoring, metrics and overall advocacy of project

management to the organization.

9.3.2 Program Management

From the Program Management discussion in Appendix D, it may be seen that it is simply the
way that a program of projects is managed and that program management is performed in
addition to project management (viewed as the management of the single projects of a
program.) The author believes that further work in this regard should be based on the
PMBOK® Guide (2004) processes of Initiating, Planning, Executing, Monitoring & Controlling
and Closing a program, where the typical program roles are program owner, program
manager, and a program coordination team; typical program communication structures are

program owner meetings and meetings of the program coordination team.

The author recommends that the current research be extended (seen as enhancement of the
current functionality) to include the addition of the program management processes in the
Framework product. These processes should not aim to be a stand-alone product offering,
but focus on differentiating program and project management, re-using the core Framework
processes if possible. If this last requirement proves possible and advisable, then the
program management extension of the Framework may be as simple as developing a
methodology for it and slotting it into the Framework as per the Framework design for being

usable for all manner of projects.

9.3.3 Project Portfolio Management

Portfolio Management is not the management of multiple projects and it is not merely an
extension of Project Management. In fact, as discussed in Appendix D, Portfolio
Management and PM are not alike at all. The major function of the portfolio management
process is to prioritise a dynamic list of projects, identify those that need to be added to the
pipeline, those that need to continue in the pipeline, and those that need to be ejected from
the pipeline. The first time that a project is conceived and conceptually planned, it will

undergo the initial scrutiny in the light of the current organizational objectives. Then,
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periodically, this project will be evaluated in the light of the organizational objectives that are

prevailing at that point.

Project portfolio management usually has two major facets. One facet deals with
organizational issues of business objectives, strategy, and profitability. The other facet deals
with performance of individual projects in meeting those goals. The project component is the
one that monitors the effectiveness and efficiency of individual projects. The organizational
portion has three components: a component that selects projects, one that monitors the
selection process periodically, and one that monitors the organizational resource demand
profile. With the increase in use of management by projects, an ongoing project portfolio
management process ensures that the composite group of projects that is selected and

managed is totally supportive of the organization’s financial portfolio.

It is the author’s opinion that the current research be extended to include the addition of
portfolio management, but not inside the Framework product. Instead, a similar product may
be researched and developed, to be marketed as a standalone product. The reasons for this
are the disparity in process, functions, users and overall market segmentation. In addition, for
these reasons, the author would recommend a thorough marketability study before

commencement of the exercise.

9.3.4 Conclusion

Expanding the Framework to cover the areas discussed within this chapter is in line with the
approach suggested by Tiwana and Ramesh (2001). They suggest leveraging process
knowledge gained during the development of an e-service so that the e-service platform can
be extended or created to support the (further) needs of various customer segments. The
recommended changes to the Framework, to allow for the addition of the PMO and Program
and Project Portfolio Management will cover label and process knowledge, as skill and people

knowledge continues to fall outside the scope of the current work.

It is proposed that the same steps be followed in adding these functions, as were followed in
producing the original Framework. The choice of sources for the phases and processes to be
included will therefore be determined as part of the project. In terms of feature management,
the author feels that the program management additions be made as extensions of the
current Framework as a logical progression in the project maturity of the client organization
and with standalone capability. The reason for this is that, although it is not in line with
agreed process improvement thinking utilized as part of this research, it will allow an
organization to commence using the Framework from a logical management perspective. In
other words, the Framework will then be used from the top down and not from the bottom up,

allowing senior management to ensure that their required reporting structures (as part of
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Program and Project Portfolio Management) are in place by the time that the Project

Management Framework is being utilized.

9.4 Conclusion

Thomas Kuhn (1962), when asked the question of why research must be done, answered that
amongst other things, research results add to the scope and precision with which a paradigm
or theory can be applied. One practical implication of this statement is that without adequate
research, the project management paradigm will not grow or be applied as well as the case
may be if adequate research is performed in this area. It has been the author’s intention to
contribute to such growth and increased application of the theory by (1) developing the
product and (2) documenting its development to the extent that it has been done within this

thesis.

The project management paradigm appears to be evolving in general and more so in certain
fields and geographic locations, but basic project management will remain and needs to be
addressed in an organization prior to the application of advanced techniques and thinking.
The author believes that the current research, advocating this conclusion, is based on
something he and others have found value in and therefore believes it can add value to the
Project Management (PM) body of knowledge.

There are many possible approaches for the implementation of project management, but the
aspects that make this research unique and of value is the following:

e The PMBOK® Guide makes it clear that it must be tailored to be effective: this
research tailors the Guide for a sector, a time and a place (not just for an
organization);

e The above tailoring resulted in a unique approach to implementing IT project
management in SA;

e |t was not done for financial gain, but to contribute to the Project Management body of
knowledge and to even push the frontier of this body of knowledge, thereby

0 Benefiting a community, and
0 Opening up a new focus area for research within the profession.

e The combination of research, experience and observation was documented to
provide a substantial body of high quality work, available for future research in this
regard.

e The research has experimentally (and experientially) validated the author’s theory
about improving the state of IT project management in SA.

As noted by Rider (2004), Africa (and South Africa in particular) needs to become self
sufficient and effective at running projects. It is the author’'s sincere hope that the PM
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Framework, as discussed in this document, provides a point of departure for the South
African companies that are seeking the benefits that the project management in general and

the Framework in particular, aims to deliver.

Tutto & bene quello che finisce bene.
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11 Appendices

11.1Appendix A: Background of Pilot Organizations

11.1.11ZAZI Solution (PTY) Ltd

IZAZI Solutions is an IT solutions provider with a strong focus on the Financial Services
Sector. 1ZAZI was established in August 1999 by ex-consultants from Accenture, IBM and
PWC and has grown into one of the premier IT and business consulting companies in the
South African Banking Sector. 1ZAZI's primary value propositions are consulting in the areas
of system selection and design, system implementation and outsourcing. 1ZAZI is built
around a number of different competencies, which allows the organisation to offer a
“complete” solution in its respective value propositions. These competencies include, banking
domain specialists, process analysts, business analysts, software developers, IT
infrastructure specialists and project managers.

11.1.2 Harmony Gold

Harmony Gold Mining Company Limited was formed in 1950 as a Rand Mines managed
company to exploit the single Harmony mine lease. In 1997 Harmony severed its links with
Randgold and became an independent, unhedged, South African gold producer. Since then,
the company's directors have set out to grow Harmony into a world-class gold mining

company.

In 2005, Harmony was the fifth largest gold producer in the world, with increasing growth
potential in South Africa, Australasia and Papua New Guinea. In FY05, Harmony produced 3

million ounces of gold, predominantly from South African sources.

11.1.3 South African Post Office

The South African Post Office is a public company with the SA government as its sole
shareholder. It operates in terms of its memorandum and articles of association, the Post
Office Act of 1998 (as amended) and the Companies Act of 1973 (as amended). The

business units are Mail, Retail Services, Postbank, Courier Services & Parcel Deliveries.

Over the past five years, the South African Post Office’s management team has steered the
company to an impressive financial turnaround. Starting from an operating loss of R577
million in 2000/01, the South African Post Office achieved operating profits of R27 million in
2003/04 and R135 million in 2004/05. After its hugely successful turnaround, the South
African Post Office is now in a position to pursue growth opportunities, both in its core
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business and related sectors. At the same time, emerging trends in the postal industry pose

unprecedented challenges.

11.2Appendix B: Sayings and their English Translations

Taken from the Jacomac website of European Sayings and Idiomatic Expressions

(http://sayings.jacomac.de/)and from the About Italian website (http://italian.about.com/.)

Spanish: El que con lobos anda a aullar aprende.

English: The one that hangs out with wolves learns to howl.
Italian: Patti chiari, amicizia lunga.

English: Clear agreements make for good friends.

French Ne pas y aller par quatre chemins

English: Not to go there following four lanes.

German: Probieren geht Uber Studieren.

English: To try goes over studying

Swedish Lika bar leka bast

English: Similar berries play best

Italian: Scopa nuova scopa bene.

English: A new broom sweeps clean.

Italian: Shagliando s'impara.

English: One learns from his mistakes.

Italian: O mangiar questa minestra o saltar questa finestra.
English: Either eat this soup or jump out this window.
Italian: Uomo avvisato, mezzo salvato.

English: Forewarned is forearmed.

Italian: Val piu la pratica della grammatica.

English: Experience is more important than theory.

Italian: Tutto & bene quello che finisce bene.

English: All's well that ends well.
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11.3Appendix C: Research Survey Results and Sample Artefacts

The Baseline version of the Project Management Framework, rolled out at client level consists
of phases, processes, roles and activities, templates, training material, checklists and work
guidelines, samples of which have are presented in this chapter. Alternatively, the reader

may access further information regarding the Framework at www.projectlife.co.za.

11.3.1 Results of the Research Survey

The total number of projects that the survey relates to (question 1 of the survey) is 35.

Average

Question Response

Has the PM Framework provided simple access to

a common set of PM process and tools? 1.00

Has the PM Framework promoted usage of PM

best practice? 1.11

Has the PM Framework increased the level of

assured competence to your projects? 1.71

Has the PM Framework standardized terminology

in your environment? 1.09

Has the PM Framework standardized PM

processes in your environment? 1.71

Has the PM Framework provided a common

method to track project progress? 2.09

Would you recommend the Framework to other

users? 1.00

More focus on Process? 1.60

More Templates? 1.34

More Work Guidelines? 1.63

More focus on Maturity? 1.43

More focus on Program Management? 1.17

More focus on Portfolio Management? 1.29

Sufficient knowledge and technique in developing

a WBS from scratch? 3.74

Sufficient use of an applicable project performance

measurement techniques, such as EVM? 3.94
Table 11.1 Aggregated Results of the Research Survey
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11.3.2 Content of the Research Survey

Project Management Framework Feedback Questionnaire.

How many projects have you managed ! sponsored using the PM

Framework?

Please answer the survey by entering an appropriate response:
1. Strongly Agree
2 Agree
3 Meutral
4. Disagree
5 Strongly Disagree.

Section 1: PM Framework benefits

Has the PM Framewaork provided simple access to a common set of PM

process and tools?

Has the PM Framework promofed usage of PM best practice?

Has the PM Framework increased the level of assured competence to your
projects?

Has the PM Framework standardized terminology in your envircnment?

Has the PM Framework standardized PM processes in your environment?

Has the PM Framework provided a common method to track project

progress?

Would you recommend the Framework to other users?

Section 2 What would you like to see more of in future releases of the PM Framework?

More focus on Process?

More Templates?
More Work Guidelings?

Maore focus on Maturity?

More facus on Program Management?

More focus on Portfolio Management?

Section 3: Are the following aspects well understood and used within your organization?

Sufficient knowledge and technique in developing a WBS from scratch?

Sufficient use of an applicable project performance measurement
technigues, such as EVM?

Section 4: Comments
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11.3.3 Content of the Charter Template

PROJECT CHARTER
@ PROJECT CHARTER
TABLE OF CONTENT —

1 INTRODUCTION 4 1 Introduction

A project charer ks the document that formally authanzes a projest. This document
ShoUl e read I comunelion win the coniracls and agreemenss, which govem tis

Frofect (If appllcantz.}

24 PROJECT BACWGROUNT /DL
22 BouspariEs

5
g
23 PROJECT STATEWENT T
24 CONSTRAINTS, KSSUMPTICNS AN cES g Accepiance of Ihis document by the spansor wil alow Ihe project manager to
241 cor 3 E prepare a cope stalzment and project plan (Inclusing project senedule and ctner

5

E

0

2

242 Assumprons: management plans.) It provides the project manager wilh the authority to apply
organizational resourcas o the agreed project planning aciiviies.

244 Discrefianary dependencies

245 Extemal dependensies #% This document, lssued by seniar management, formally autharises the exlstence

3 CHECKLIST [DELETE SEFORE SIGHING ) 10 OF & project. It provides the project manager wih the autharty and mandste to apply
crganisational resourcas fo project planning acivities.

4 APPROVAL 10

41 SiousToR 10 The project charter shouid Be lssusd by fhe sponsor of 3 manager exiemal to the
Project, and at 3 level SPPraprale 10 he Na2os of tha project.

)any projects Invoive ane organizalion (e Seller) ooNg work under coniract t
anoiher (the buyer). In such circumEtanoss, the INSEl product oescrpaon 15 usualy
provided by the buyer.

WOTE: the baseling charter a5 signed of by the sponsor ang project manager may
be 3Mencsd and 3 new DasElINE agreed i Unosr e felowing CreumstEnes:
a ..

The charter Is not nomnally lssued by ihe project manager, but rather o Rim / har. In
he case wherz the charter does nof exisl wher the praject marager Joins the project,
this 15 the Airst document that must be drawn up and agreed fo with the projiect
sponser. Refer bo Chapser 5.1 of the FMBOK.

WOTE: This charter may or may not Inclute 3 feasibliy siugy In the scops of the
work 1o be done. H project feasiilly has aready been proven, It des net have o be
gonE 35 part of he 5cope sialement. If a feaslbility sbudy Nas not bean done, and I
specically raquasied, the feasiblity study s the first Ilem of werk afler the eharter. |

ok Pecgeett huaite_laniglale_cus TR0 Pags %ol 10 CA_Praj@eiChafai_baimgkils suf a2 Paga 49810
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@ PROJECT CHARTER

I Imperiant 1o clearly =tale tis In Ihe Doungaries and project sement seclions of
the chartar. The charter may aso be Imited to just 3 feasibiiRy stugy.

To make the best usa of aubo content genaration, play careful atlention to:
0 Enter key Informalon under document praperties (AR, L)
@ Press Cirl a and F9 {0 update fields In document.

Charter content

2.1 Project background / Business drivers

# Documentt the positioning of the praject within the business relative o existing
bushnEss Srategies.

Lisk the business need | drivers behind the selection of the project. ¥ avallable at this
stage, it the bensfits that the sponsor wishes to gerve. These benefits should ba
measurabie and not anecoalsl, Le. improve productiviy fram X ¢ day to 2004/ gay,
averaged over She organisation per calendar month, These will be revisitad In tha
B0Ope Elaement

Checklist:

a Ame the Duslress drvess weitten N busness language and  dearly
ungershood?

o Do the business drivers andior background stalements have any empirical
suppart fo help valldate thelr Importanca?

a A tere any business goals, stategies. or pnciples that nesd fo be
referenced?

0 Does the siatement show how e project Tis In the context of the business it
suppans?

o Coss the Information convey 3 compeling resd io do the project? Does i
“gell” the project’s Dusiress vale™s=

a PROJECT CHARTER

2.2 Boundaries

#% Document e project Dounsanes — ciear MCUEaNE @nd exciusions snawn Tram
I slart

In scope and out of scope Hems. Speciically Incluge or exduds the feasiblity shudy
In e scope of ine project. The charier may akso be Amited fo just a feasiblity study

Tor & prospectue projects)

TNErE are two mMajor piaces whers scope |5 OefMed. The highdevel scops Is
establisned In the Project CefinBlan (charter). The detalled scope Is defined In the
approvad business requirements. OF the twe, project managers most often have
gificulty witing the highdevel scops statements. If you siruggle cetermining what
Your scope section BNoukd look ke, Tere are four categories tat can help you.

Celveranias

If you do rathing elss, the scope ection sNou Mdude e MEjor delveraies N
the project leam |5 cealing. Generaly, wou anly Include the final celverabies that
your project delvers to the client and not Te Intemal documents used by your project
team. For Instance, a Gusingss Requirements Report and Curment Siate Assassment
could De llsted as project dellverables since they are both client approved
gelverables. Yau would not nesd to mention Intermal project documents such a5 the
project warkpian, Tecnical Design, or Tes: Cases. If you think hat the reager might
have any corfuskon atout other potential deliverables that you wor't create, these
shiould b2 specifically lsted a5 oul-of-scope 50 that thiers 15 absalrtely ro amoigulty.

Lifecvcle

It your project |5 anly gaing fo execute a pardon of Mie ifecyde, the scope satement
shauld Identify this a6 a Ifecycle boundary. For Instance, If you have a praject fal's
ofiy gaing to cover project analysls, you shoud soecificaly Include the Anaysls
Priase as In scope, while ientifying the Design, Construct, Test, and implement
Frases a5 being out of scope.
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@ PROJECT CHARTER

Ciala | 0ala sodrEs

Its possitle that your project will work with Some typ=6 of data and want work witn
oéNers. For example, you might state that inancial oata Is In scope, while sales and
manueacturing oaia Is out of scope. "Data sources™ are flies, fables, or databases of
aggrepaiad data S0 you might state, for Instance, that ihe Customer Databass and
Eengral Ledger are n-Ecops, while e BIling Tabies are out of scope

Organizaions

If your Golution covers mare iNan one organization, you oan GlE which ongs are In
5Cope and which are out of scope. For mEEncs, your project may Tocus on Fuman
FSEOUCES and ACcouning, but the Manueachuring Division might be out of scape.

Kajar funczonalily

If your project |5 delverng @ olution with less than full funcionalsy, you shoukd
gestibe the major f2atures and funchions Mat are In and out of scope. For instance,
gacizion GUppart and managemant raporting might be In scope, while ovemight baten
proceszing might be out of scope.

o

2.3 Project statement

## The projact statament |5 3 one-centence description of wnat e project wil oo,
when It will b2 done and how much It wil cost. Regandizss of the slz2 of the project |
Is Impartant o Imit the project statemant i a sngle sentence. The purpase for this |s
10 explaln quickly wnat the project 15, when It will ba done, and what It costs. Stase
ihe business neag and e product (overall oulcoms) the project ams to achieve, and
by when (strategic goal).

Checklist:
oI5 the stabement short and canclse (10-20 wards masimum)?
a s It cear from reading just this one statement what the project will
accomplsh?
0 Does the statement Indicae when the project wil be complzted?
a  Does the statement Inglcate what the project will cost?

E PROMECT CHARTER

—

a I a "=aslbiliy sludy INchded In e 5cope of e project and ks 1his clzarly
Indicated?

o s he primary trade-of listed, Le. ime Is more Important Mat cost and qualty
an this project, 5

2.4 Constraints, assumptions and dependencies

2.4.1 Constrainta:

a

i+ Consiralnts are faciors hat imi the sponsars options. ©ne of the most common
corestralnts for many projects Is funds avallabiity.

WNEn a project IS perfammen under condact, contraclual proviskons wil gensrally be
coresirainis. AnodEr example Is @ requiremant that the proguct of the project be
goclally, economicaly, and enironmentally sustalnable, which wil also naee an
efzct on e project's 5eope, saing, and scnsguie, =5

2.4.2 Assumptlone:

a

#% Assumplions are Tactors thak, for planning purposas, are conskersd 4o be true,
real, or ceriain. ASsumplons FTect 3l aspects of project planning, and are part of the
progrescive elaboration of the project. Project leame must ieniey, dotument, and
valldate assumplions a6 part af Ml planning process. 25

2.4.3 Mandatory dependencies

a

# Mandatory cependencies are thosa tal arz Inherent In the nature of the work
being dane. They ofen Imvoke physical Imiations. (On & construction projecs, I 15
Impassbie i eect Ihe supersiuciure untll #72r the *zundation has been bult on an
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@ PROJECT CHARTER E PROJECT CHARTER

| — | —
EIECTONICS Projecl @ prowolype musl be DUIR before I can be t2sted ) Manoatony

nependences are also caled hand loglc. 7

3 Checklist (delete before signing.)

o Have the maor proiect sEEKENCIIes besn oantfled?
2 A e ElEkencloeTs N agreement regarding the product (or serdice | resull)
g deserpiion contalned In e chartar?

2 Does the product descriplion oocument the relaZonshlp betwesn the prooust
ar seniee I:-Ehg creaad and the busnges nesd or oiner simuils that gave
rise to the project?

they mery limit Lier schadullng apitions. a Al projecis shoud be SUppaMive of e perorming Crganizion's Srategic
g{:as; nave Mese Deen raviewsl?

oI5 the pm aware of the projlect smlecson orhera that were used for he
seiaclion of the projsct?

2.4.4 Dlscretionary dapendanclas

# Discrellonary Oeperdences ae tiose thal ae oefned by fhe project
management tean They shoud be usss with care (and fuly documsnie), snce

Discretionary depencenciss are usually defned based on nowledge of:
O “Bestpractices” within 3 paricular applization arza
a Some unusual aspect of e project where 3 speciic segUEnce |5 desied,
aven '.H[’.I'gl' there are other anuep'.at:le SRgUEnces.
4 Approval
Ciscretionary dependencies may also be caled prefemsd loge, preerenial logle, or

softlogic, 5 Charter approval |s required from project sponscr and project manager and wil fom

the bass for creating the scope statemeant

2.4.5 External depandencles 4.1 Signatories

- W= e uncersigned Meredy acknowi=ogs al we nave Ml Lnoersianding of ihe conlents,
contalned witnin this cocument ang agree to adhere 1o e reguIrements fNersar.
7 Extemal gependendes are tose thal Involve 3 refEmonshlp between projec APFROVE 7
actvilizs ang non-project activibies. For example, fe (esing activity I 3 software MAKE DESIGNATICN SIGHATURE DATE | REJECT !
project may be dependent on dellvery of hardware from an exermal sourcs, DEFER
Frojedt Sponsor
Checkllst:
O Hawe MO 3ssUMpHons Atoul e folowing catsgores of faclos Deen Troee Wanae
coneliered and documentsd: Scope, Schedule, Finandng, Resources,
Expectailons, Spansorship, Customers, Technologles, \endars, Pariners &

Susiness Relationsnips?

o Hawe constramis N e following calegories been consicered and
documerter TImefames & Deadines, Fundng, Resources, Sl Lewels,
Dependencles, Legal, Pollcy, Technalogy? 2
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Caontent

1. INTRODUCTION 1

5 MAHAGING FROJECT ITAKEHOLDERE 1

[FLAN STAEHILDER IMCLVERENT 1

kS MAHAGING OROANIZATIONAL CHANGE AF PART OF THE FRIMECT ... ... 2

IMTRODUCTION

o OMEL CHARCE

REHSTAMCE 10 THANIE

ACFEAMEATIOMAL THARGE

THE FROUECT MAMEGER ARD CHENGE
The Change Lia

& Al REIULTS L]

I A PN

AFPEMDIX A: HOTEE ON FROJECT FAILURE 1

WHY PROJECTS Fal 1
[FREVEMTIRG FALLRE, 12

11.3.4 Content of the Organizational Assessment Template

E CLENT GRGAKLZATIONAL ASSESSVERT

1. Introduction

This decumant i nesded a8 & ool fof the MY COMPANY poes Seneger. Moal of the
inbaimatios shoull b clfaned Bom MY COMPANY sakeling of e s @ e
et alows vaiy lask dicoasion | Yoo infial osimen of e cesl may be winsg, &=
cassaind fe-diing B diiusen @ the st o each plade, Based o8 ek el and is
s frad Y COMPANTY leafis 19 belted undarstand e chant cullonm in sustekie St

B Falsnson

Cadla, J. @ Viates, D (2001} Proe! Mesageren! Ao informetos Sy, ¥ S
Paarssn Edusition Limbed.

Enitai by il uschin TART, Y

Prass Cirl @ and P o updits falds is docusant 88

2. Managing Project Stakeholders
Mgz b e CMEI 011
A “staeshode” & a groug o imdiidual el oalleced by of noseme way astoonabie i the
oclesime o a8 undeiueking Subksholden My dude poEs masbars, sipEbens,
cuskoimais, oied usars, and olhers.

Moo e the PMEC Guie, sldabekions en
Irndivishuis anl ciganizations it e asfeay isvckas in e pecject, of whiss inbess may
Lo puzadivaly i ragabeny @fected an o cemul of propcl saeculien of somsl cxmpasen Thay
Ty b el oifometa o e prsjact and s imats

Filan Stakeholder Involvement

Eweshekines e idartfisd fom all slusas of the popel ile cpde by dentlying e yee of
peuizhe wnd lurstar s treandi g papomsa-Lalicrn It pocpd aid Sescnisi-g Unic cohsa-ra i
e degese of beedisn o ageclie propd esivlies A beodisenonal mali s
slakehickiers wong crm s ued suect sl along e ol assos o s foe-e
[ v 1 ol he e actsity i5a particclan
peejecd phaen and e amoan? of isleracticn sspecied would be stown e e esedion of
It 2o s e ey e I Wbt S e

4, Orpuiesion_ude s FrC
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CLENT OROAKEATINAL ASHESSMERT

Far S nouts of seeshoieds o b usslul, caselul sk e isvant wbehoSan i
rcmaniary. For aech g asle iy, dendy e sleostc ke el ane afesied by e ediviy
and Hiome whe hass ssporiisn il & needed 15 condus the sty This 1 ol isleant
stabatukioes wil profaily comege s e o s (st e phases of e pejet e
ey (1 wpariinl, Ao ko svswe Ml eksvand debehoizins n e e s of e
Vi cjiom aew may TR b it and daaye et Ve i fann

Exa=pies of 10 tpoa of matenal Sl shoukl b= ncheded in & pan o staketo'del imerastos

nchude e lolowing
O Lisl ol wl sslev sl w5 ketadars
a R e S bk

T Feles and cesgonsisiis of the selvant sliketodeis s st o e proed, by
wums fmcptle pliasa

_— i T

O Fabeben impeilance of the sakabckder o s of he pejed, by popd it
ey

O Resoooas [ag. Weinng, Sswies, fre usding) needed 1o ensuie shketoiar
mamsion

O Schadola ki phang ol daketodai ieiedom

Coorebunt of 1515 CMM spachic plecscs imias on shired of aschangsd et wih the
Plar fuf Mmsiad Enowinds and Sals ssmcls pactice.

Typecal TV Wos Peouuct
O Clakabakler Eeavesed plan neiided n Dot Plan lemslils

3. Managing Organizational Change as part of the project

Introduetion

Al e lenmalon Isstnckgy syl beong @ reege of assecialed change s lmm
Tlﬂhml-l-ua-lguu' s = e cms and
it i i o, e sgoipimmel of el o new skills 1o e

uammm Hhihwﬁmuwmn-wmu
sucs s ol wry i pErE

telor=alicn systoms s ony |och b esetle peosls i ke bafel deciscrs, 8o getlisg 1he
commilmial of the people wid will Ui I S50 B contal 1o the sooess of e T
s

o4 Drpariewion gaila_mur F ]

CLENT QRGARIZATIONAL SSTESEMENT

Mamagig chame mests beng proactve 1 dedfing mnd slamng ke e changes Yl
it b ke slecw s e o io augpc Ve nes seaiam

Pransisg & chasge programms o e st ol e oed and uhing e peganms
Ui int o e of e oo arnd fo scime Som Reyomd § can aemd ey pobass.

Crpanitug the proyjes! 5o Ul Bace 20 tse promel casaged wih o fmspeeadadly I

irdimging Y chuge tas be o greed el i ensdiig e seopk son i ba Wi Hey
TSP (g atn

O Plan e casge piogiam=e in e saime sy o S deeslopmes] and (mpnsaring
ol e wpwleim ~ it pioceasas i e gel end nol separals.

O Erius hal e change sregam nchites i Tty

O Phasa e fshiodusien of @ chasgs b st Bl peosls s et bembarded s e
fraety chmegen ul oncn, ared wikow del paicds of eonsshdatios b enabin pasci
beu=s coskilake ard coifdes]l wil lai fee iEESusalileg, piocoasas of
e

O ke ‘uses’ in slansing and isglemarnting the ctasge pogiames B ey
uncheralans ihe s i 15 use comiTny

Organizational Change

Tha Grrm b sl for i Erodiuss (s decieasing pesi on yeat end priveloeion bus ought
wdicil charges o pukbe msll n BA bwicilien 0 mmey seclocs s
Lzught 1o chabusge o managg schiss mlion) beuraies and colies. Crgasicalaral
diings & commonslace snd cre man Eeson seens b be thal D S 0ol o elsy
preseiplion for mamaging chings - Siom s Sy e islkimoes on the way peasls
rard 35 clurge.

Thes fiswl Mg by bousk Fid s the Business cosimd o yout progect what is ey deiving the
rematmen? cl all s Srm and e¥ud in delvesing new T sptara’ Tees e four boed

it o i adicr b eyl in lange-sca ate [T o b
O Bumess scviesl - Use foofien le ey scoooss echor wSich e possible
el 1 e 7l s piea el of pascr wis sl e chasge

e lsses on dwierieg e tial Incinsaily 1o Boie eers wto aw by o e
hﬂmﬂmwum#—umm“mm

o ¥ 4 wifici = sy = tha i dcanal el i b dmags o e
qu“_hmmlnm-_mﬂqqﬂiuuﬂmu
rletmatos pinddad by Be Spslenm el 11 3 =

sysim=s (WIS nd ofice sysin=s oiban fal is 15 categony

24 Crgmnerion_gudde s e
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CLENT ORCARTATIONAL RESESSMENRT

O Pumnial compsive shanrtigs - e ki hee & o amxoegs neceticn el Smw
whann ihcughelt T proes Pecyols, naped pioictpsieg end end-user solutichs e
tactics il clian hives s slus 0 e comleal.

O Esiesal fazions such ms legalaiive changs, mage: pawissson, @e - e e
apacticalion & nol wndai yoor cwh coshiol @nd the penesds 1o S =ndid 9 e
eadmival wtababoiders wha hive bo be sabafed insoheament & @ bey proces ham, 2
rtbusn S wl e stakabekl 1 0 i laken akosg ewnsy stap of e
arp. B rady I cantisgensy g st e grood e sm chaeges ureeE il
i el mrzaigh b sy s e by of e b Bat caltend 45 oo bty dest Lt all
putes ive u e usderstesding ol wtet s ceguied R proling ok we
e T T T

Fagull of fiir secton goes 1o dam B 1 o M asseasnd| reals.

Resistance to Change

¥ et peerrml raashin B any changs dotales whilteai o e/l s sosptee of iessleel i i
Tt chingus tmscting Dam ricmulon syiams sinecs o mest msideno L e
sl Sanmges hive 2o antic paled the pesone’ imeclcn o ciesge bey mghl =l from
1= pecpls @fiecnd by 8 new spslem Osa ol Hi pasidoans of chmege: any new & luslo
cusluss within | some danges, some ks bul s 5 manial b ree cpportunie Darg
wnd Cemno end others Save developed queatosiares bo dassly peosle as either D o O-
tpim Durger gmcprm o Opptanly peoshe. Mael prepcl mis we O-lpp bl he gy
of uarn win e baiges fod @ fere st e probably Dobvss opl, arnd ey ey el s
termal in the changs wsd sees wirps o ining o el @

iganily saksiolins who aw lpe O peopie et G Beir Aedas o fes 8 2 of Ke
maseranie! rasuls ax daswreng ol atiasios i e cinge Bocess

Organizatonal Change

Tha anpict of e chinge cove on posr pejecd end the Bodic you can empley 19 dive
paixsla mlong # duzmsde on e cullom of e orgenizalis i wheth e e stiking Clans
Harady and Reger Hantson camly sganisdins a=sing |o e degme of cesliskato
wnd tha degies of lamally n e wep Bings dm dese, sl o Eguin baivw, Fasdy wees ihe

e o Ihi ek of Py s I et i Sy of Bum i oigasicalian Zeus, the
e, Agls, ged of crder s ¥, Alfws, o craks e
Diorpuiss, wenssipgsad bry wilibs wed profess
8 Oepmieon_gede s FE

Figie 1 Oeganizasonal Cultunes {Handy asd Harrtion)

Pesar Cullure (Beus)
Hene obilsinisg and demonsirating sponsership is e key. By koks 1 s iy
T purvmi 1 misply e wsawes and msction acnm g cermi-masaged bolsmee o =
e e T L 1T ‘madal cms desnuz 8 powe cobuim B ewes e
whurem il signofl sute has bess agresd no sgnificant podus wil ealy be
zfreevad Lorb] e S al e lop Sas waid pes

Risdi CLBE |AE000]

Hein th carlise o Porrmal arsd commtcalens. Evmrpons s @ el @ jub dascristin a=d o fimal
aSEhs =S olie 0 meted s Publc secke oganuatoss eed Rige Inancs
sl din clen rsucrals e coliiem This willziieon] D 1S play By i rded
bl aken 1o b aeaeE thal S b & @ paralial inbeemal sat of that
pecpie s el arcend i Sybem and o gl tings dese.”

Teak-Sanad U e | S

Haim Fom Sik aim deecend 15 T Lowed pieciosl v bol Ui s sl e lorsal Dk
Tow papibnng med dicsicn-saking. Crgmeinilnes lhe s s used 1o eng ek fcices and
peelvmn schong e Modarh mabctuong comamsims cfen fel 9l (b calegory Thi
i STy hEne & Tl D kel SR iy want 1o Sel oo ivvokaad in b fusnisg of
e project, 1o gusstion sl B memal eciisg esangarests of e poed and b be
asgagad Ihmmughoud e | Iecpsin ralbai Ben el pesideg ingul o e el e sgechc slige.

. —_—h
Hate S ccbuim o bo i) sod Seceidakesd e pecple chan 4o not e b ok o | as
s aigasiEalicn ol al, bg el a ki |h e culleim auch i Bie, s b

& ket weice and i cpinsims dasess b o wiwd This cus be o sty chalenging pecs is
wich b jus e [T project The wialchwords are 1o use De fonmel mechanisms, sech o
Dai biiing of speciizalions wd plans, apaingly. BUT whis you 02 maks & Bg 58w
ol it
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E CLENT CRCANTATIONAL ASESENENT

it P reeul of M assaasrast of M chenl concmn, bened of Hmdy asd Hemson, i@
s § 3 o e dds et eacile

Mose recwslly, Qaieth Joses esd Rob Golles baes Sllemd an afainatse bol cosnected
analysi of ciganeaiona culue. Thry say lhal e chaacde of a2 snaipess @ divsien @
gt g prope Can e g bad by Santiarg b

o Secusily, and is

= Sl

Socabdity b farasie of iardbem 1 e Ul ok rebile b mach clie: 0 Sendy
el csrting wy fearp *kack el o it Sl Projm s it bigh sseiakily slay et
outside woh, mesnl Per cwn language and deaos theit own lees chancemlo

Sosciutiity s ol @ uniaisaly ‘geod’ di=ensicr 1 bus dark sida. High socatity can b
Fa—— pr— —
I we Uik ol socialiity as & heat thing, Sen SolKanty is u heed tisg 11 & wasy =uch
cnsemired with e Seks ol pops 5 gk, sk and nnsdoa
imlanits Tt w¥ecl svaryone. You do not hase 1o e evaiyone on your proes Bl wou hive
e Tosan b gt [ job done. Pose pedt 5 et telerased ared pooe pash e
il e dior. Thease Bes d a e %y ared dared — @ us I Sabvic sheren
sl welh 1o Foar diFaiend coluie.
High
i- Pebwcibad Canivruiml
k]
@ L Fragrmentid Meiasary
Tow Hae
-

Figure 2 Seciabisty | Soldarity Matriz

11 MEBwr s s
s Pecple know mach o gl werk @sd oclssde el Thiy knoew aech clisi and
Faalp e ol
= Tt & oomeiess, ust and leenanon.

E CLENT CRGARIZATIONAL AESESEMERT

» Puct se is =aragesd is i weys deastisesd o Ch o198 cn park
asagu=en

*  Dewloprmsl s sneoonaged and i 5 an GEn aspoes |5 dewosing caiss
and mizeing peushs ercund.

w Pacpie dial well wih cermpacly snd unsailssly Py San Seel i sy lowads
sk

Hiteszibard culuses can b= ceer-Schmsant of pod pailormance; i cas e cva-inlason o8
ot e o moch e on preceie end dscussisn cathed lhen e cuimse and
[ B

in Mancenany Culuees

»  Thaim is strong agsse=enl aboul Eigels and geals.

»  Thaew b o seul sensas ol purposs and dive

Wk b eery it aed e is grael bk e

w S rg Bk @ puipee 1 bl il i
i i el pliscs o wecik; lie & 5o pescs of sy=galty and peeple whe do sol delver
we @ waet of spece’ Maragars Bink shorl im abos mastisg el and hes = B
inchirstos & hap arpona st

in Fragmenisd Culbures:
« Puspim s [ it s and nel b e ogasiealion
*  High pefaimesos is eventling, il is ol sfo= pou koo bul whal peu deliar et
UL
o Toaimis bl of fisadornm pus g5 nol have asdks cosslation (Sigh sscabiily)
o cxcrsart el e 1 Sorporte goals (high wel darty )
I B rt a ekl Fasdy gl o et @ lag=eed culue is e e of the
i sl Tois chion b 1 @ suter found is lagal pracis . [
[Iep——

Pacpls in Communal Culuss:

= Haew @ high keal o commimesl b aech Slisi. Them is fmdste as wal as

tagh ansigy ared oz on I guals

= A focused o8 e pioduc of sefeios; thine s e Sesd fof perscna agesdas

= Workl = tea=s il 15 lime.

» Sugper B leade
Commanal tuluas alnok al o e lme. Efee o ae geal focosed [hgh-sridaty)] o
yirs are eolaague focused (igh seeiabiing ) 11 s grast pace b ol F yos baleve in the

4 Crgenieion gakla sy FEE ]
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11.3.5 Content of the WBS Development Guide
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31
32
332
34

Content

INTRODUCTION,

=

THE WiDRHK BREAKDOWM STRUCTURE [WES).

=

ANATOMY OF THEWBS ...

211 Froguct Frofects Breakcawn
212 SEndce PIOJSCs Breakoown
213 Results Project Breakdown
214 Cross-cumng El=ments

215 Froject Management Breakgiown _...
THE WBS DICTIOHARY —.....

DEVELOPING THE WBS

ScorE DERNITION

Mmook W ola o ha =

ACTRATY DEFIMTION

=
[=]

|DENTIFY WORK PRODUCTE (Of COMPORENTE) TO BE EXTERMALLY ADGUIRED. ... oo i

|IDENTIFY WORE PRODUCTS THAT WiLL BE RELISED.

GLOSSARY OF RELATED TERMS

21

o

— CEVELOFING THE WORK EREAHDOWN STRUCTURE

Introduction

Accomding io Se PMECK Guide, fne project scope of work s cetermined Aerathvely and
genz=maly done by the project team with the wse of @ Work Breakdown Structure (WEE],
-alowing e team o capture and then decompose all of the mork of e project.

The WES |s thee K=y tool in the Defiribon and Planring Frase, wnere ihe work s d=fned, and,
at the compietion of this phase, when e plan — Including e WSS - s baselned. The WBE
s present in vitualy every aspect of managing the project. Thersdore, /f Is very imporfant o
orepare the \WES eary and comecy.

The 100 percent rule I3 The most importamt crileran In developing a WES and In evaiuating
the decompesition foglc. £ s as folows: The neat devey decomposiion of @ WBS element
fchig fevwel] mus sepnesent 100 percent of Me WO aoofceie fo M Rt Siphesr pamnd)
Ei=ment.

fwithck e below, within the Frojeo! Management Framework, &
I6 suggesi=d that tne WEL, aotlvily Bt and the WES Dlobionary ars dewsloped
ooncurrartly, In Mlorogal Projsst, ucing ths Hodse Tisld to documsnt the work fo be
parformed. A&  ismpiate  for  ihe  cohsdufr  san b Acoomged ak
Lo Zonadue lemate 2012080

The Work Breakdown Structure (WBS)

It shculd D= nofed that the WSS Es=¥ does nof show dependencies and Is nof ime-based.

Anatomy of the WBS

There are difersnt types of pmjects and, thersdore, dfferent types of WES's, each aith
unicue elements. Al WES's have wo or more of the fve Hpes of Level 2 siemenis bsted
beiow fahzre evel 1 ks P total profect. |
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Figure 1.1,  Lewsk 1 and 2 of a WBE.

1. Froduct Sreakdomn: bazed on the physical sTucture of the producys) being
delyered, the mzst commen basis for a WEE and s Te sasiest WBE 1o deveiop.

2 Serdice Er=stgomn: serske projects So not haee @ langhle, struciared
defyemble. The oupet s 3 defined body of work done for others: conference,
wedding, wacason iip, =, Tre braakdown ks the oglzal colisction of reiaied sork
aneas,

EN FAesuls breakdowrc resuls profects do not have & dangioe, struciured
delverable. The cutput Is e conseguence of & process st nesuls na product
Of CONCuSion: cancer research, culure change, =ic. The work Dreakdown s @
sedes of accepisd sheps.

4, Crosscutting ei=ment a breakdown of izms that cul acoss the project, =uch as
archBeciural d=slgn, ass=mbiy or f=si Thase ar= usualy Echnical and supporiee
Ini naturs. Rae ik sendcs or esuls projecis.

5. Proje=ct a of fhe ilies and
acivEes of the projech It includes repors, reviews, and oiher aclvides of the
project manager and his sia®!

The frst 3 {ypes of slem=nts ars derdved fom the Sree (ypes of peofecis, as indicaled Inthe
definftion of 2 project I the FRBCK" Guids. * A I=Mpomry Sndsavour Urceraten o cems a
unigee Croducl, Sernne of Pesell”

The last 2 above ar= 2 mecessary o oomplsisly define the scope
of & project and mes: e 100 pEroen R

Within the Project Maragement Framewors, e acihiles of siemeni 5 are kceced In the
project scheduls tempiate, but should be reviswed for compiel=ness, based on e speciic
needs of a ghen preject

2.1.1 Product Projacts Breakdown

Tre product breskdoan ks the cecomposiion of the ratural physical ucire of B culpu
preduct Belng ped, &g for develooing softwars the documemi=d sowre coce the

<

— DEVELOPING THE WORK EREARDOWH STRUCTURE

manus’s snd the CO-ROM wiin The exsculabiz peogam and inssaliafon softwane woold e
ihe= deleeracias.

This breskdosn iypically has more evels than the crosscuting or project management
sectiors. Some parts of the product breakdown may reguine decomposibon tooa lower kel
than otrers becsme of ihe matrs of the procect snd s componsnts.

In product bresgdowns, work mackages can be assigned to sher orgarizasons o indhiduss,
bul specls resounces ane assignad oy o S actly el

2.1.2 Service Projacta Breakdown

ASWES for a project whers theme |5 not tanglble product, but whens the chjsciiee Is a service
provided for @ pErson of & group, Fas & second byos of WEBS siement and a differem
approach o decomposition. The dscomposition s based on a logkcal grouping of s'mbar and
relmsd work =emenis, fonclions ar skiis. These Spes of 'WBE's s Trequently developed
from the bofiom up, starting with a st of activiZes and growping shem inlo loglcal cabegonies or
Tuncions. The basis for each jevel 2 Is that K nepi 4 logical grouping of tasks
that cam be discrelely described. Further, each slement at every level lencs Esef o b=ing
aszigned o a single pearsons or organzEion.

2.1.3 Resuits Project Breakdown

The p=sukis fyp= projsct coes not have 8 wel-siuciaed primany product &3 a dellverabls, but
may Rave several preducts that col=ctively achisve the desired resull. A resuls project has a
series of planned, wel-tafined si=ps and Is & process-based projsch An exampie woud be
the Implememiation of & new sysiem, which forms oari of & Dusinsss” value chaln, at multipes
sik=s. The resu® is befierc senice, faser single wi=w of clen from difse
sofwars systems, s,

Thie gecsmposion it Dased on process step macssssry 50 achiave the project ohjecthas. The
100 paroart rue appies an e t2am must carefuly revies the child ®ements of =ach parem
at =sch level to ensore that all the work is ieniifed. Perzons familfar with or expert in the
process should be used in this anaysis.

2.1.4 Crosa-cuiting Elements
Thess sements ransect the peer WES el=ments 2l 2ach level and represent wom that ekner

SEppOrs Te product categerny's deweloprment or coment ar is the next siep In A process that
resuls im a product.

b DWBE geaidn_sus Pl
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Four fypes have Deen iderifled:

1. Integrative — l=vel Z or lower — Inkegraes wo ar mone peer WES Semenis, 2.
the that ¢ ohher WBE such as develos Snder
Eniry compansni, cevelop Updale Sock jevel component and ievagice Clent
comporent.

3 Anakylical = i=vel 2 or iower — am aradyical acthity that spans the wark el=ments
cf a cormemcn parent, £.0. system analysis.

3. Process — level I o lower — represenis a meel st=p In a work progression. Similar
o an Imtsgraiee slement but is mare peiated o the fow of work Seam e grooping
ora of sEveral , 2.3, Test and Evaluaticn

4. Project Managsment.

2.1.5 Project Management Breskdown

& special categery of crossoeting element that coours universally and has characiensiics of
the irfegrafve, aralyical or procs=ss =emenis within i ot fower lewsis,

#&n =xamph= of typical work packapes and acivii=s are Includ=d In the tabie below

Frojeot Managament iLewvel 1)

Lovel 3 Lewel 4

Project Sisrt and Finish ‘Conract Awand
Closeout Froject

MEmTrgs and wevIEwS Wioho® meelng

Monsly | Quartsry Project reslews.
Corporate Reviews

InProcess Reviews

Coomeout Meating

Acticr tem Tracking Sysiem

Reparts Frogress nepors
Baget / Financlal Stalus reports

Fans Frojecs Charier

Master Scrasyle

Froject Flan (Cumrsnt anc Fuies Frages)
sk Management and Ciher Plans
Frojec: Firarcing and Badget

Control ‘Echedule Tracking
Caost Tracking

C_Dan$VES_guide_cus LT

2.2

DEVELORING THE WORK EREARDOWH STRUCTURE

EVM Analysis
Varance Analyss
Comectve Action
‘Work-armuncs

Adminisiadive Froject Maragement Do
Epace | refiocation
‘Comesponderce Canvol Eysem

Project Suopori Frocurement | Purchasing
‘Ezbcontract managemant
‘Conract Managemsn:

The WBS Dictionary

Thiz & & document that defines and describes that work %0 be p=rformed I o=ach WSS
R n o shouid not be lengthy, but i should se8dently descrbe the

WOk o b= aocompdished. A fom may be ussd far WS purposs, per WBS el=ment. | can be

easly coveensd into & stai=me=i of work for a poject or sub-project |t meest deady and

comprehensely define the ioial profect scope.

Tempiste- WES Dictonary Templase

‘WHhin the Project Managament Framework, B lo suggectsd that the WEE and the WE2
Dlotionary are developsd conowrenty, i Misrosof Frojest, using ke Mobse fisid ko
dooumant the work to bes performed.

C_DendWES guide_sus LT
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Developing the WBS

Tre cyeral cors process Som accornding o e PMEOK® Guide ks as follows:

Figurs 21  Core Process Fiow Imihe FME0K Gulde

Scope Defnfion (chaoter 5.3) I3 where the WES Is deweloped and ActiviEy Definition (chapder
B. 1) will b=aed bo updaies of the WS,

Scope Definition

Smpe defintion invaves subdyviding the major projact defveralies {as ientifed |n the scaps
staderment as defined in SecHon 5.3 3.4 Imlo smaller, mor= manageabls componends io:

O  Improve fhe accomcy of CosL durtion, and rescerce esdmales.

jm] Define & baseine for = and cantrol.

a Facihiate ciear respons Bilty assignmans.

When fhere ks poor scope definSon, fral proj=ct costs can be expeched o be Bighe=r becasse
of @ meviabls changes, which disrupt project migthm, causs rewers, incease oroject Sme,
and icawer the produckivily and morale of e wokforce.

DEVELGRING THE WORK EREARDOWE STRUCTURE

The Scope O Frocess is

as follows In e PMEBOK:

C_Dan$VES_guide_cus LT 8

1 Seige alilamied L Wk, bk ie KR J1 R, DelSe §PLCLEe
3 Torwimine hepltl L 2 FO00a NimeTIen LpEntre
3 AsbFTOIE 2 Dasaayipaton

A Cnbear plareie oUYEs

Fligure 32  Eocpe Definitlon Prooscs In the PMBOE Guids

At lewsl 1.0l WES, Is the Scope Ssatement.

The Proj=ct Management Fam=woxk reies on e varows compelendes o supsdy & WBS
iemoiate in the form of & scheduie 1o the project manager. IF & type of project s being
performed for which no i=mpiaie & ssalfabl=, decomposiion must be p=domed for the
appicabie type of proj=ct, whether fora procudd, serdce or r=sult type of omoject.

Decomposion Imvolves subdisiding Se major project delvembies of sub celverabiss ini
srmalier, more mansgeatis components et the deilverakbiss are defned In suMcien el 3
supper development of project actvilles (oanning. ewecwsng, contoling, and chesingl.
D the foloming major steps:

1. Ig=nitty the major dellverabiss of the project, Rclucing project management. The
majer caibverables should altways Be defired I lems of how e project wil
aciually be arganized. For sxamgie:

a. The phases of S peolect M= cycle may o= used as the first bevel of
decomposition win the project defvsrmabies repeses af T sagand level, as
Histrated I Figurs 3.3

b. The crganizng prrciple wilhe =sch branch of the WES may vary, as
Histrated b Figurs 3.3

2 Decide [f agequate cost ane dumtion sstimases can be devsoped at fis e of
getal for each dellverable, The mestng of adsguste may change aver the
course of the project—eecamoesiion of & Selverasie that will ke smduced far ln
the fisture may not be possbis, For mach delverasie, preceed o Step 4 F there is

D/ WES guide_cus LT
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DEVELDPMG THE WORK BREAKDCWN STRUCTURE | — CEVELOPNG THE WORK EREARDOWN STAUCTURE

adequae Sezul to Sten 3 M tmars i3 rcb—thls means thal Sferart deiveranes
may Fave dfering ievels of decompositicn.

3 Idenity oo o of the d=herbie. Constioent C
should be descrimed In ferms of @ngitle, verSiabe resuls o isciiale i 1
perormiance measurement As with the major componenis, the consituent
comgonents shouks be defined in terms of Fow e work of he project wil achaly m m
be crgantzed and the work af the orsct accomplished. Tangible, werfable | i
TESURS Can chode s=nices a3 well a5 procecls (e g SEtes repodting coud be i | |'| e | b |
described as weelly status reports; for @ manufactored Bem, consttuent i l— =
components might incude several indiisal comporents pius Anal assembiyL l—i Uewirm | e | P |
Re=peat S1=0 2 on each canssiusnt companent, I |
'y Vertly the cormeciness of S decomposdon: 'ﬂ [rR— | L|""','_‘,'"_"“ "",'.',',,""_’,‘:""| ""w"|
3. Ase e lower-mvel hems both neceszary and sufficl=nt for completion of the
decompossd HemT N ool the constuent components must be modied R e e et o el e,
{added 1, Sefel=d from, ar redefined], Flgure 33  Exampls WEZ
b. s =ach dem cieary and competely S=Ined? If not, the descrptions must be
revEsed or enpanded. ol v N
c. Can each k= e appropeately schedulss” BudgessT Aszignsd 1o a spectic Tretmant Flen
omgantzmbonal wit {eg., def ==, or p } who wil accem
resnomslnlSy for salistaciory completion of S Bem? M rok, nevisirs are e e
nesded o provlds aceguals mansgement conrol ] Frses
5 Id=nity work products that il be rewsed. This mst be done within =ach i=eel of

the WES o ensure mark product re-uss. This |5 done In order io sadsdy the ChMMI
Speciic Praclice “Esfimate fh= Bcope of the Projsct” wikin fhe Spectc Goal
“Esiadish Esdmmiss” wihin Froject Flanming.

S

|
I
!

|
s

Purmhing Dissrgs

InsiTumeniation

:
il

Elsctical Draaigs

Thie WBS & Fustrarss on 1 e ncn intended 10 mpmeent the Wl [rofsct scops of any specils pmject.
nor m impl harthis i e ol wiy 12 Ranes a 'WES on this 7Da of propet.

Figure 3.4 Exampls WBZ

C_DanWES guils_sus el & DB guide_sus LT
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DEVELSPING THE WORK EREARDTWN STRUCTURE

Activity Definition

Adivily d=finkion Invosess identifsing and deosmenting the specc acivFes that must be
perfomeed o produce the delysmbies and sub d=ilverabies idenified In e Work Sreakdosn
Sructure {WES]

Expernsnce has shown Sal defining activides or tasks Is not &z =asy a5 I loks. Too ofizn,
thene & iradeguaies definfon and poor scheduies, wiich resuk In commusicaion problems.
Adivily defintion |5 sxiremely Imiooriam since activities ane the ulding biccks far planring
and controifng the projsct.

Within the context of the process of Aciivity OefinSian, decemposban invoives subdividing
project work packages inio smaller, moe manapeabis oomponenis fo provide Defer
management control, The major diffrence Detween dscomposition here and in Scape
Defntlon b5 Sat He fnal ouowss fere are described as acivilles. mniher than as defverabies.
The \WBE anc e aciivily list are wsusly devsioped s=guendaly, wih e WBE being the
basls for development of the fral sctivity st

Wihin the Projssd Mansgsmant Framework, If 6 cuggeciad thal the WEE and the
aotivity Het are o A1y, In M i Projead.

The acdvity It must nciode ol schvities that will be performed on the project. ® shoud be
organized a5 an ext=nsion 1o the WEES 0 nzip ensuse that i Is complete, and et i coes not
Includ= any acihies that are rot requirsd a3 part of the profect scope. A3 with the WBS, the
acdvity st should Incude descriplions of each aciwEy o enser= thal ite project team
memsers wil undersiand bow e work B3 o be dons.

In uzing S WES o icenty which acthities ame n=sdec, the pegject t=am may idemsfy
missing deilverabies, or may d=t=mine thal Te deiversble dssoripfons need o be clarsied
ar comacted. &7y such updal=s muest be reflsched |7 the WES and relstec documettation,
such as cost msdmates Thess updaies are ofien calad rafnEmenss and ane mos Ty when
‘the project ivvohies new or unpeeen EchRology.

The fodicwing tabl= may be wsed 1o delsmine wheiner 8 work package shoud be former
broken dows

Cd_DanWES guide_sus Frleta]
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BHOULD THE WORK FACKAQE BE DECOMPOEED FURTHERY

The greatar e momber of posithes answars 90 the foloseg questions, ©e strongsr the
Jusification for breaking down She work package

FIH @uscton

i3 there a need %0 Improve the accuracy of T cost and duration sstimases?

iz mane than an= indlsldua raspansioe for e work corsants™

is there a ne=d "o know orecisely wue Hming of activilles nlemal 1o e work
|package™

Is there a need %o cost-oul aciiiiies intemal 1o the work package?

|Are fher= mny dependsncies betwesn The Iniemal acihifies and other work
[peckagesT

j4r= there any significan: Sme breaks in e execubion of the work process=s Im=mal
[0 e work el=mentsT

|Do rescurce: requirement wisin e work package change over time™

|Da the prerequishes: diter smong the Intermal deldverables wisin The work sizment?

|sr= trere any acceptance critera apoilcabls before compietion of the entre work
jpackage™

|Can & porticn of the work o be periormss within e work package be schedueled as
LR

|Ar= there any specHic Fsks Sat regquine focused atienilon io & parlon of the woek
Jackage requinng further disision T separate tham®

iz the wom package undersaccd Ceany and comoetely o the satstaction of |
vanous staksnoiders?

Identify work products {or components) fo be externally
acguired.

Thiz sctivily feads inlg Sme Procorement procEssss and messcs 90 b knowe B8 eary as
possiie I the project [Fecycls 2s R may a¥ect he project fime Pne, risk profle, et

Identify wori products that will be reused.

It Is the responskiiy of Te parson peforsing e actyily 10 assurs tmat work procucts that
Wil b re-used have been dentifed. In most cases e projsct manager will not nec=ssarly
have e corsct Skl 521 10 performs TS acteiy, But & |5 imparant that he or she pursues this

C&_Du/alS guids_sur Feletri]
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DEVELDPING THE WORK BREARDIWN STRUCTURE

‘goal with those provicing inpuls Into the WSS, &3 acknowbsdgesd by e CMLE and others, this
‘acTvly can be =xpecally Tulld I sofsane projecs

4 Glossary of related terms

WES dicionany @ documsnt That descbes the work peformed Ino=ach WES sisment
|H=sgan)

WES miement: Ar enfry In the WES that can be & ary level a0d |5 describead By @ noun o
noun and acjecive. (Haugar |

WES: A delvarabie-oriented grousing of project slsments that organizes and defnes the tosl
wom scope of dhe project Each descencing level repressnts s Increasingly detaied
defiefticr of the project work,

Waork package: A deleerabie 2t the iowest level of e work breatdosn sirocture, woen that
d=iyermnie may be sssgned 1o ancther project managsr to plan and mwsculs, This may be
ccompizeed throogh the use of 8 subprojsct whens the sor package may e foriner
decompossd info acvities,
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11.4Appendix D: The Project Management Context

11.4.1 Project Management Office (PMO)

Introduction

A Project Management Office (PMO) is also referred to as a program management office, a
project (or program) office or a project (or program) support office (PSO.) In all cases, most
sources agree that this organizational unit oversees the management of projects, programs or

a combination of both.

The activities performed by the PMO is mostly functional support and covers areas such as
training, software, standardized policies and procedures etc. It may also extend to
e Direct management of projects and responsibility for achieving project (or program)
objectives;
e Performing the role of a major stakeholder and decision maker in projects;
e Resource assignment and changes; and
e Making recommendations or even terminating projects to ensure that business

objectives are met.

Viewpoints
R. M. Wideman (2002) defines a PMO as “a group within an organization responsible for
supply, support, and internal consulting to ensure that projects are carried out consistently

and successfully in accordance with company strategies.”

Now, a PMO (whether for project or program) does not have the same value proposition for
every company: the PMO does not necessarily manage projects, and so has an indirect
project connection. The value proposition for a PMO is much looser and more subjective than
that of project management. Also, Wideman (2002) notes that an enterprise typically needs

to be of a certain size before the overhead associated with a PMO becomes beneficial.

The PMBOK® Guide (2000) lists certain key features of a PMO and provides certain key
differences between project managers and the PMO. It is the author’s opinion that a PMO will

benefit the organization by implementing processes and practices that allow every project
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within the organization to be delivered consistently better, faster and cheaper. This thinking is

directly in line with that which resulted in creation of the Framework product.

11.4.2 Program Management And Project Portfolio Management

Introduction

Gareis and Huemann (2000) view these two functions as necessary competencies for the
project-oriented Company. They observe that project-oriented organizations simultaneously
perform a number of different projects and that the more projects a company performs the
more complex it becomes. In order to cope with this increasing complexity, new management
competences are required. In their work done at the University of Economics and Business
Administration (2000) they conclude that:

"For Project-oriented Companies it is not sufficient to have the competence to manage single
projects efficiently, but additional competences, such as the competences for the assignment
of projects and programs, for project and program coaching and auditing, for networking
between projects, and for program management and project portfolio management are
required. For all of these processes an explicit assessment and continuous further

development is necessary.”

The Project-Oriented Company
In Morris and Pinto’s (2004) work, a Project-oriented Company is defined as a company
which:

o ‘“Defines “Management by Projects” as an organizational strategy;

e Applies temporary organizations for the performance of complex processes;

e Manages a project portfolio of different project types;

e Has specific permanent organizations to provide integrative functions;

e Applies a “New Management Paradigm”;

e Has an explicit project management culture; and

e Perceives itself as project-oriented.”

The project-oriented Company is characterized by the existence of an explicit PM-culture, i.e.
by a set of PM-related values and norms. Project management is considered as a business
process, for which there exist specific procedures and a common understanding of the
performance of this process, the project roles involved, and the project management

methods, to be applied.
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They further state that project-oriented companies consider projects not only as tools to
perform complex processes, but also as a strategic option for the organizational design of the
company. By applying “Management by Projects” the following organizational objectives are
typically pursued:

e Organizational differentiation and decentralization of management responsibility;

e Quality assurance by project team work and holistic project definitions;

e Goal orientation and personnel development; and

e Organizational learning by projects.

Having established the potential importance of program management and portfolio
management for the project-oriented company, the following two sections explore these
disciplines in more detail and make recommendations in terms of their applicability to future

research.

11.4.3 Program Management

PMBOK® viewpoint

According to the Third Edition of the PMBOK® Guide (2004), “program management, in
contrast with project management, is a centralized, coordinated management of a group of
projects to achieve the program’s strategic objectives and benefits.... Programs may include
elements of related work outside the scope of the discrete projects in the program.... Projects
are Chartered and authorized external to the project by the organization, a program or

portfolio management body. ”

MSP viewpoint

Harpham (2004) noted that successful delivery - across the public sector - is at the top of the
UK government’s agenda, and it has turned to improved programme and project management
to achieve it. He notes that since election in 1997, Tony Blair's ‘New Labour’ government
issued a White Paper barely 2 years later, entitled Modernising Government. This initiative
had three main aims: to ensure that policymaking would be more ‘joined-up’ and strategic; to
deliver public services to meet the needs of citizens (vs. the convenience of service

providers); and to deliver public services that would be high-quality and efficient.

It was an ambitious reformation plan, allowing a leading role for IT in providing new forms of
electronic service delivery. After initial failures, in 2000, the Office of Government Commerce

(OGC) was set up as an office within the UK Treasury, incorporating the previous
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dispensation’s Central Computer and Telecommunications Agency (CCTA). On being
established, OGC was designated as the authority for developing best practice in commercial
activity within the government (and, as such, is responsible for PRINCE2, Managing
Successful Programmes (MSP), the Management of Risk (M_o_R®) and a range of other best

practice guidance).

Managing Successful Programs (MSP) (2001) is a companion to the Office of Government
Commerce (OGC) of the United Kingdom publication: Managing Successful Projects with
PRINCE2, the UK's equivalent of the PMBOK® Guide. The MSP have developed and
published a guide to program management, the purpose of which is to help "ensure success
with major projects and programs of business change." The MSP guide describes program
management as: "A structured framework for defining and implementing change within an
organization. This Framework covers organization, processes, outputs and ways of thinking
that focus on delivering new capabilities and realizing benefits from these capabilities... The
program selects or commissions projects, providing the overall coordination, control and
integration of the projects' delivery. Program management includes the process of managing
benefits from their initial identification and definition through to the eventual realization and
achievement of measurable improvements. The key driver for a program is the on-going
viability and relevance of the program's Business Case and the justification of benefit against
costs."

The MSP (2001) also states that: “A program will involve considerable commitment in terms
of resources (from a number of areas), a significant budget, lengthy timescales, potential

disruption of (existing) projects or programs, and major business or organizational change.”

The MSP (2001) points to the critical success factors of a successful program, as having
these attributes:
e Aclear and consistent vision of the changed business or other outcome;
e Afocus on benefits and the internal and external threats to their achievement;
e Coordination of a number of projects and their interdependencies in pursuit of these
goals;
e Leadership, influence, management and direction of the transition, including cultural
change; and
e Program and project experience should be highly valued by organizations and should
be reflected in the reward and reposting of program staff who has gained such

experience.
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Like project management, program management has a number of key processes and
principles. The MSP (2001) guide identifies six processes (or stages.) These are:
e Identifying a program - to structure and formalize the program based on the strategic
initiatives of the sponsoring organization;
e Defining a program - to develop a complete definition of the program such that the
funding requirements can be committed;
e Establishing a program - to set up the program environment in terms of personnel,
working practices and standards;
e Managing the portfolio - to manage the Project Portfolio such that the required
benefits are delivered;
e Delivering the benefits - to manage the benefits realization process and to provide a
transition to the new way of working; and
e Closing a program - to formally close down the program and confirm delivery of the

Blueprint and Vision Statement.

They note that one key differences between a program and a project is that a project has a
clear start and end. This means that some of the above stages may be somewhat hazy and
become more refined as the program progresses. To the author it appears that the MSP

(2001) implies that projects will come and go, and get completed as the program progresses.

The MSP (2001) flowchart for program management is included as Figure 11.1.
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The MSP (2001) also identifies eight principles for program management:

e Program management organization;

e Program planning;

e Benefits management - to identify, optimize and track the expected benefits from

business change to ensure that they are achieved;

e Stakeholder management

e Issue and risk management

e Quality management

e Configuration management; and

e Audit.

Other viewpoints

Gareis and Huemann (2000), who view the definition of projects and programs as a function

of the number and of complexities of the processes involved in their performance, take a

different view. They define a program as: “A temporary organization for the performance of

processes of medium and high complexity, which are closely coupled by common overall

objectives.” The process characteristics of a programme and project are mapped in figure

11.2.
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Several processes of
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Figure 11.2. The Performance of Processes of Differing Complexity, Gareis and
Huemann (2000).

June 2006

Page 210

A. Malan

9150554
www.manaraa.com



D.Ing (Engineering Management)

They observe that a program applies to projects, on the one hand, as a differentiation
instrument and on the other hand as integration structures, e.g. a program office, a program
steering group, process owners, etc. Some of the projects in a program may be performed
sequentially and some in parallel. Programs typically have:

e Program-specific strategies;

e Organizational rules; and

e  Structures.

Some examples of programs are
e The development of a “product family* (not of a single product);
e The company-wide rollout of a comprehensive IT-solution (such as SAP);
e The reorganization of a group of companies in a holding structure;
e An organization's business strategy which is to be implemented through projects; and

e Huge financial investments, such as an oil platform at sea.

Wideman (2002), in turn, defines program management as being a management style very
different from administrative or corporate management: “The objective of program
management is to complete a set of projects usually related in some way by a common goal.
The life of a program management organization may be quite extended. However, it is
characterized by the completion of the projects under its responsibility, each of which has a
clear and finite termination. Program management is terminated when all its projects are

completed.”

He also notes that:
“Program management is a disciplined way of handling change in an organization in a
proactive way, whilst not comprising the whole of change management.”
and
“The advantages of designing specific program organizations instead of defining a “Mega-
Project” with several subprojects are as follows:
e Less hierarchical organization;
e Clearer terminology: a program manager and several project managers instead of
one project manager and project managers of the sub-projects;
e Empowerment of the projects of the program by allowing for specific project cultures,
specific relationships to environments, specific project organizations, etc.; and
e Differentiation between program ownership and different ownerships for the different

projects.”
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11.4.4 Project Portfolio Management

PMBOK® viewpoint

In the Third Edition of the PMBOK® Guide (2004): “A portfolio is defined as a collection of
projects or programs and other work that are grouped together to facilitate effective
management of that work to meet strategic business objectives... Organizations manage
their portfolios based on specific goals. One goal of portfolio management is to maximize the
value of the portfolio by careful examination of candidate projects and programs for inclusion
in the portfolio and the timely execution of projects not meeting the portfolio’s strategic
objectives... Senior managers or senior management teams typically take on the
responsibility of portfolio management for an organization... Portfolio Management is the
centralized management of one or more portfolios, which includes identifying, prioritising,
authorizing, managing and controlling projects, programs, and other related work, to achieve

specific strategic business objectives.”

Other viewpoints

Gareis and Huemann (2000) have observed that:

“The more projects of varying types an organization holds in its project portfolio, the more
differentiated it becomes, with a subsequent growth in its management complexity. In order
to support the successful performance of the single project as well as to ensure the
compliance of the objectives of the different projects with the overall company strategies,
specific integrative structures, such as a strategic centre, expert pools, a pm-centre of
competence, and a project portfolio steering committee are required. Some of these
permanent organization(al structure)s might be virtual. In a project portfolio, different project
types, such as internal and external projects, unique and repetitive projects, marketing-,

contracting-, organizational development projects, etc. might be included.”

The basis for the management of the project portfolio is a database with aggregated project
data, such as the project type, relations of a project to other projects, information about the
project organization, information about relevant project environments, and project ratios. This
data can be used for relating projects to each other, for deciding about new projects to be
started, for setting project priorities, and for stopping projects. For the management of a
project portfolio a specific process and specific methods, such as the preparation of a project
proposal-, and project portfolio reporting methods, are required. Typical project portfolio
reporting methods are the bar chart of projects, the projects profit versus risk graph, the

progress chart of projects, etc.
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They view the objectives of the portfolio management process as:

e Optimising the results of the project portfolio (and not of the single projects);

e Selection of projects to be started;
e Interrupting or stopping projects;

e Definition of project priorities;

e Coordination of internal and external resources; and

e Organization of learning of and among projects.

The functions and responsibilities of the portfolio management process are shown in Figure
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(2000)
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Gareis and Huemann

In his review of the MSP, R.M. Wiseman (2006) states that it is important to draw attention to

the essential difference between project management and portfolio management:

“Project management, or even program management in the sense of very large projects, is all

about the successful delivery of acceptable ‘deliverables’ in terms of achievement within

constraints of time and resources.

Portfolio management goes much further and requires
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optimum selection of projects in the first place and the realization of intended benefits in the

last.”

There are many definitions for Portfolio Management, all of which appear to relate business
objectives to projects. Portfolio Management is used to choose the right projects to satisfy a
business objective (i.e. “doing the right things”), while Project Management (PM) is aimed at

executing the projects correctly (i.e. “doing things right.”)
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