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4.0

OBJECTIVES

After reading this unit, we shall be able to:

know the definition of project management and related activities;

understand the different phases and framework of project management;
describe the relationship between project management and line management;
explain the role of strategy in project management;

know the importance of time planning and role of teams in project management;
and

understand the different control systems, constraints and corrective actions
required for effective project management.

4.1

INTRODUCTION

A project can be defined by ISO 10006:2003 as “unique process consisting of a set
of coordinated and controlled activities with start and finish dates, undertaken to achieve
an objective conforming to specific requirements including constraints of time, cost
and resources”. Itis a ‘non-repetitive activity’. This needs to be augmented by other
characteristics:

It is goal oriented — it is being pursued with a particular end or goal in mind;



e Ithasaparticular set of constraints —usually centred around time and resources;
e  The output of the project is measurable; and

e  Something has been changed through the project being carried out.

Project management includes planning, organising, directing and controlling activities
in addition to motivating what is usually the most expensive resource on the project —
the people. Planning involves deciding what has to be done, when and by whom. The
resources then need to be organised through activities such as procurement and
recruitment. Directing their activities towards a coherent objective is a major
management role. The activities also need controlling to ensure that they fit within the
limits (e.g. financial) set for them.

‘PRINCE’ (Projects in Controlled Environments) — the standard project management
methodology for government information technology departments — defines a project
in terms of its products. These are categorised as:

e  management - the planning, documentation and control actions of management;

e technical —the planning, documentation and review of technical aspects of the
project; and

e  quality —the planning, documentation and review of the quality control of the
project system.

‘PRINCE’ is a project management shell or structure within which plans can be
formulated and actions controlled throughout the project life-cycle. Its major benefit
is providing a degree of methodology standardisation between projects. This allows
managers to concentrate on details of their specific project, confident in a recognised
and proven method.

Having defined a project and outlined the role of management in this environment, we
can now examine more closely what a project involves. This will be done through
breaking the project down into three phases.

4.2 THE THREE PHASES OF PROJECT
MANAGEMENT

One of the leaders of the change in management thinking to concentrate on quality
rather than quantity of output was Dr. W. Edwards Deming. His original work was
centred on the operational aspects of quality management — in particular the use of
statistical data in controlling processes. This work was adopted with far greater vigour
in Japan than in his native America, but latterly has been given more prominence in
Western management study. He is famous for producing his 14 management points.
The fifth of these points is:

‘Improve constantly and forever every activity in the company, to improve quality and
productivity and thus constantly decrease costs’.

The means by which this constant improvement is achieved is by the approach shown
inFig. 4.1. The planning stage involves the formulation and revision of statements of
intended activity, whether formalised or otherwise. The doing is the time when the
project is carried out (the direct value-adding phase). The check/study phase involves
a critical appraisal of both the project output (was a good result achieved?) as well as
the process (was it carried out as well as it could have been?) the act stage is that

Project Management

73



Food Safety and Quality
Management Systems

Act:

phase when the project process is considered to see how the lessons learned and
gleaned from the review could be channelled back to the people involved in the process.

Applied to the project environment, the three Ds of project management describe the
three phases. These are:

e  Design it — identify the need that the project will serve, construct models to
show how the needs will be developed, evaluate these to determine the optimum
process for the task and minimise risk;

e Do it—carry out the project in line with the models or plans generated above;

e Develop it —improve the models and processes in the light of the experience
gained from the project, incorporating the check/study and act parts of the Deming
cycle.

There is no “‘most important phase’ — they represent a chain of activities. Like a chain,
the project performance will only be as good as the weakest part of the process. The
last phase has a significant input to the performance of subsequent projects, in addition
to elements of it determining the performance of the current project.

Plan:
formulation and

in all phases to

provide for

improvement .
project
execution
Check/study:
evaluate

74

revision of intended
activity
make changes
Do:

performance of
all phases

Fig. 4.1: Deming cycle for project management (PDCA)

The three phases provide the three sections of this text. Their application is summarised
in Table 4.1.
Table 4.1: The Three Phases of Project Management

Phase Key Issues Fundamental Questions
Design it Project and organisational | What is to be done?
strategy, goal definition, Why is it to be done?
modelling and planning, How will it be done?
estimating, resource Who will be involved in each part?
analysis, conflict resolution | When can it start and finish?
and justification.
Do it Organisation, control, How should the project be man-

leadership, decision-making | aged on a day-to-day basis?
and problem-solving.

Develop it Assessment of process and [ How can the ‘management
outcomes of the project, process’ be continually improved?
evaluation, changes for the

future.




There are a number of tasks and issue to be addressed in each phase. This provides
a degree of complexity for the project manager and is one reason that there are few
truly excellent examples of project management available. Taking the analogy of the
project as a chain, it is important that there is general competence across the phases.
This is preferable to there being excellence in one area, with other areas falling down.

The generic life-cycle for a project involves consideration of how the level of activity
varies with time. This is illustrated in Fig. 4.2 and shows how the level of activity is
relatively low during the design phase, increases through the doing phase, and decreases
through the development phase.

This pattern is reflected in the graph of cumulative expenditure against time (Fig. 4.3).
Outgoing are generally low in the early stages, but grow rapidly during the execution
phase. The graph also demonstrates why the ‘develop it phase’ is so vital — by the
time the majority of the doing phase is completed, the probability is that in excess of
98% of the total project expenditure will have been incurred. The last phase is the
time when the project team themselves can benefit from the process and ensure that
lessons (good and bad) are applied in the future.

The life-cycle may be further broken down as shown in Table. 4.2
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Fig. 4.2: Graph showing how level of activity varies with time

Table 4.2: Development of the project life-cycle

Stage in project| Activity Description
life-cycle
Design it Conceptualisation | Generate explicit statement of needs.
Analysis Identify what has to be provided to meet
those needs.
Proposal Show how those needs will be met through
the project activities.
Justification Prepare and evaluate financial costs and

benefits from the project.

Agreement Point at which go-ahead is agreed by
project sponsor.
Do it Start-up Gathering of resources, assemble project
teams.
Execution Carry out defined activities.
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Managem e);n Sys?ems Y Completion Tlme/money constraint reached or activity
series completed.
Handover Output of project passes to client/user.
Develop it Review Identify the outcomes for all share-holders.
Feedback Put in place improvements to procedures,

fill gaps in knowledge, document lessons for
the future.
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Fig. 4.3: Graph of cumulative expenditure against time

4.3 THE 7-S OF PROJECT MANAGEMENT

The 7-S framework of management issues was promoted by McKinsey and Co.,
management consultants. Their original 7-S is amended for the project environment,
with a description of each of the elements, as shown in Table 4.1.

Table 4.3: The 7-S of Project Management

Element Description

Strategy The high-level requirements of the project and the means to achieve
them.

Structure The organisational arrangement that will be used to carry out the project.

Systems The methods for work to be designed, monitored and controlled.

Staff The selection, recruitment, management and leadership of those
working on the project.

Skills The managerial and technical tools available to the project manager
and the staff.

Style/culture | The underlying way of working and inter-relating within the work
team or organisation.

Stakeholders | Individuals and groups who have an interest in the project process or
outcome.

Rather than being simply an outcome or a statement, strategy is a process. It involves
a high-level consideration of objectives, which can be seen as points of principle,
rather than activity-level details. Success starts with a rational strategy process, which
then guides and informs the decisions made in all areas of the project.

Structure 1s the arrangement of human resources relative to lines of command and
76 control. A key question for the project manager concerns the nature of this structure.



For example, should the project team be a dedicated, full-time team, or one where
staff are ‘borrowed’ from other parts of the organisation or other organisations, only
as and when needed?

Systems are ‘the way we work’. Both formal and informal systems will need to be
designed or at least recognised for key tasks, including communication and quality
assurance. Formal systems can be demonstrated through statements of procedure —
simply put, ‘under these conditions, we carry out this action’. Informal systems,
particularly for information transfer, are far less easy to describe and control. It is
normal, however, for these to be the main mode of communication within groups. A
theme within the systems element is the focus of the systems on ‘process’. That is,
ensuring that all activities carried out are contributing to the end objective of the project
in a constructive manner. Systems are a recurring theme throughout this text.

Staffneed to be selected, recruited and then managed. How they respond to their
treatment will have a large impact on the success or otherwise of the project. Yet this
element has traditionally been neglected by texts on project management.

Style/culture is part of the ‘soft’ side of management. Indeed, it cannot be managed in
the short term in the same way that the finances of a project, for example, can be
managed.

Stakeholders are an important consideration for project managers. Their importance
has only recently been realised and methods for the management of expectations and
perceptions developed.

The 7-S framework provides a comprehensive set of issues that need to be considered.
It also allows classification of tasks within the remit of the project manager, which
reduces the complexity of the role. In addition, classifying issues in this manner ensures
that the project manager will know where to look to find sources of help if novel
situations arise. Knowing that interpersonal problems in a team are aggravated by the
style/culture that a project manager promotes provides a means for finding solutions
to the problems.

Having considered the framework for consideration of issues by managers, some
current issues for project managers are now discussed.

4.4 THE PROEJCT AS A CONVERSION PROCESS

The approach that will be considered in this book is a systems approach. The project
is viewed as a conversion or transformation of some form of input into an output. As
Fig. 4.4 shows, the inputs are some form of want or need which is satisfied through
the process. The project will take place under a set of controls or constraints — those
elements generally from outside the project which either provide the basis for any
assumptions, or limit the project. The mechanisms are those resources that make the
transformation process possible.

Inputs

For project of even moderate complexity there will be some form of project brief - a
document which provides a statement of the want or need that is to be transformed by
the project. There will be both explicitly stated requirements (original needs) and
those which emerge during the course of the project due to the customer’s changing
needs or perceptions (emergent needs).
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Constraints:

- financial

- legal

- ethical

- environmental
- logic

- activation

- time

- quality

- indirect effects

Input:
want/need

Output:

> Project
satisfied need

|

Mechanisms:

- people

knowledge and expertise
capital

tools and techniques
technology

Fig. 4.4: The Project as a conversion process

It is tempting to think of a project brief as an unequivocal statement from the customer.
In practice this is rarely the case and there will always be a degree of interpretation
required from the project team. Where there is a large creative element required of
the project, the brief will need to provide guidance as to what the nature of the desire
1s, without putting unnecessary limits on the way it is achieved.

Constraints

The brief will also set out the constraints, which may take the form of:

financial — the amount and timing of release of capital to the project, and the
revenue or other benefit it should generate;

legal — this may not be explicitly stated but there will be legal constraints, e.g a
building may not be constructed unless the planning permission for it has been
obtained;

ethical — a survey has shown that the consumers are becoming as concerned
about the ethical behaviour of the companies they buy from as they are about the
environmental friendliness of the products they buy. While this is at present limited
to certain sectors of the community, the need to behave in an ethical manner as
well as being seen to behave ethically is a factor in the way that projects are
managed;

environmental — the deluge of environmental legislation that has been generated
by the European Union has changed the role of environmental control from a
subsidiary issue to one which is at the forefront of management thinking;

logic constraints — the need for certain activities to have been completed before
a project can start;



e  activation—actions to show when a project or activity can start;
e time—the biggest constraint for most projects (see current environment);

e  quality—the standards by which both the product (the output of the process) and
the process itself will be judged; and

e indirect effects—itis practically impossible for any change to take place in isolation.
There will be ripple effects which will need to be taken into account at the outset.
The output of the project will be in the form of:

—  converted information, e.g. a set of specifications for a new product.
—  atangible product, e.g. a building.

—  changed people, e.g. through a training project, the participants have received
new knowledge and so are part of the transformation process as well as
being a product of it.

Outputs

Fig. 4.4 describes the output as a ‘satisfied need’. This is a very wide interpretation of
the possible outputs of a project and includes, for example, a new building as an
output from a construction project; processed information, e.g. in the form of engineering
drawings or a report; and people with the necessary skills for a task (the output of a
project involving training). The outputs may be tangible or intangible.

Mechanisms

The means or mechanisms by which the output is achieved are as follows:

e people—those involved both directly and indirectly in the project;

e knowledge and expertise — brought to the project by the participants and outside
recruited help (e.g. consultants);

e capital —the money that provides the resources;

e tools and techniques — the methods for organising the potential work with the
available resources; and

e technology—the available physical assets that will be performing part or all of the
conversion process.

This consideration provides the most basic model of the project. The nature of the
transformation process will be determined by the environment in which it is taking
place. This is the subject of the following section.

4.5 THE RELATIONSHIP BETWEEN PROJECT
MANAGEMENT AND LINE MANAGEMENT

Fig. 4.5 shows a conventional management hierarchy with the lines on the diagram
representing lines of reporting or responsibility. At the head of each of the major
functions within an organisation there will be functional or line managers. These managers
have the responsibility for the people who work under them in their departments.
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Board of directors
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I
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Human resources _D_
-

Project
Manager

Fig. 4.5: Project organisational structure (for project of medium complexity)

The project manager may have a line management role as well, but is responsible for
projects that may run across several functions. The figure shows the project manager
being responsible for people drawn from every function in their activities in relation to
that project.

The project manager’s role differs from that of the line manager in the nature of the
task being carried out. Table 4.2 gives the major differences.

Table 4.4: Project Versus Line Management

Line Management

Project Management

responsible for managing the status
quo.

authority defined by management
structure.

consistent set of tasks.

responsibility limited to their own

function.

works in ‘permanent’

organisational structures.

tasks described as
‘maintenance’.

main task is optimisation.

success determined by

achievement of interim targets.

limited set of variables.

responsible for overseeing change.

lines of authority ‘fuzzy’.

ever-changing set of tasks.

responsibility for cross-functional activities.

operates within structures which exist for the life

of the project.

predominantly concerned with innovation.

main task is the resolution of conflict.

success determined by achievement of stated

end-goals.

contains intrinsic uncertainties.

As Fig. 4.6 shows, the split between tasks that can be considered as maintenance
(maintaining the status quo) and innovation is changing. On the figure, the trend is for
the line AB to move downwards — increasing the degree of innovation activities required
from line managers. The result of this is change in the role of line managers and a
reduction in the difference in the roles of line and project managers.




Role
Innovation
A Project
l management
Line
management l B
Maintenance

Fig. 4.6: Innovation/maintenance activities in line and project management

The major change in the practice of project management has been its emergence as a
management specialism in its own right— just as financial management, operations and
marketing have done. For many strategic projects, the function of project management
will involve many elements, including:

e financial management — through the preparation of a financial case to meet the
needs set out in the project brief;

e  personnel management— the identification of skills required, the selection of staff,
their motivation and welfare;

e  operations management —there are often parts of a project that are repetitive in
nature and so can be treated as individual operations;

e  purchasing and logistics —the identification of material and service needs, suppliers,
their selection and the management of the logistics (location and transport of
materials);

e technical specialisms—e.g. new product development, engineering, programming,
quality management; and

e  marketing—projects generated for both internal and external customers will need
to have explicit statements of needs drawn up and then be ‘sold’ to the customer.

Three project managers with distinctly different roles

1) The site manager of a housing construction project

I am incharge of the construction of the buildings you see around you (he gestured
with his hand to the mixture of partially and fully completed properties) and of making
sure they go from this stage (he indicates a pile of drawings and building schedules) to
the point where we can hand them over to the sales people to sell. Most of the work
is supervisory, ensuring that orders are placed and materials arrive on time, people
turn up, do the job properly and get paid for it at the end of the week. There are
always arguments between the various trades people to resolve and problems just get
dumped on the desk. Some of the toughest problems come with the people you have
to work with. Some of them will do anything to try to get one over on you —they’1l tell
you ajob is finished when you can see it is only half done. Unless you go and check it
yourself you’re in trouble. Also, they don’t give a damn for my schedule. How do you
get aroofer, at four o’clock in the afternoon when it is raining rather heavily (not the
words actually used) when you know he has a long drive home, to get back on the
roofand finish the job he is doing so that other jobs which rely on this being completed
can start at eight o’clock the following morning? It wouldn’t be the first time we had to
block his car in with a pallet of bricks to stop him leaving’.
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2) The quality director (Implementing Total Quality Management)

‘The quality director was appointed with the brief to introduce Total Quality
Management (TQM) to the company. It was his responsibility to put the proposal as
to how it could be done, and then to carry it out. As he described at the outset of the
project “(this) is one of the most complex projects that we could undertake at this
time”. The complexity came because the project would hopefully change the way that
everyone in the company thought and worked (i.e. both attitude and procedures).
This would have to be done through consultation, training and the demonstration through
piloting small-scale improvement activities, that the move towards TQM was
worthwhile. The initial phase as part of the proposal process was to carry out a
company-wide quality audit to determine attitudes, knowledge and current practice.
The results paved the way for the carrying out of targeted efforts where needed most.
The first phase of execution was to take the board of directors of the company on
awareness training-showing them how working under a TQM environment would
benefit them, and what changes would be needed. The next level of management
were then trained and so on down the hierarchy until the middle management level.
These managers then trained their own people — a process known as “cascading”.
The project to introduce the new philosophy to the company took several years, and
has now moved on to become an accepted way of working. The quality director was
initially involved in the management of the introduction process, where the employees
and suppliers needed to be convinced that this was a good route for the company to
take. His role then became one of project sponsor of a variety of improvement projects,
which may be considered as sub-projects of the main one’.

3) Project manager in financial management system implementation

The main roles of the job include:

e  organisation — from the design of the system to determining support issues and
providing training;

e anticipation of future requirements of the system;
e  monitoring of progress of the implementation;

e communication and information — providing progress reports to local team
members and national common-interest groups; and

e audit—ensuring the housekeeping, procedures and system security are in order.

The initial system design work involved coordinating with external system designers,
the providers of the software and the in-house IT group. Our local area network
(LAN) needed upgrading to run the new system. Other organisational issues were the
role that consultants would play in the system design and training of users and the
allocation of the budget between activities.

Anticipation was required as the requirements of the system would change over its
life. For example, higher level monthly indicators of financial performance would need
to be provided where they had not been needed before. In addition, a management
accounting system would be needed to provide budgetary controls.

The monitoring system we used for the project was PRINCE. This provided a basic
set of planning tools, and we filled in the blanks on the planning sheets. A team was set
up to monitor progress against the plan.



4.6 THE ROLE OF STRATEGY IN PROJECT
MANAGEMENT

There are three levels at which the project manager can have an influence. These are
the strategic, tactical and operational levels. For too long, the subject of project
management has focused on the tactical and operational levels, ignoring its role in the
development and deployment of strategy. This has resulted in:

e projects being carried out in a reactive mode with project managers having little
or no input to the strategy process;

e alack of definable objectives for projects; and

e inevitable conflicts with line managers over resources.

Having project managers who understand the strategy process and who can make an
input to it is the first stage in achieving success. The strategy is like a set of principles
that guide and inform the actions and decisions of managers. Without this, there is
unnecessary chaos — people go in their own direction, to the detriment of the
organisation in which they are working.

The term strategy needs to be defined. It is about setting objectives for an organisation
and providing a path for it to progress towards those objectives. Good strategy is
considered as central to success in any organisation, but its definition cannot be
universally agreed. The major classifications of strategy are either in terms of:

e the environment in which an organisation exists (relative to competitions, for
example through achieving cost advantage); or

e inan absolute sense, as a statement of the vision for the organisation (e.g. to
have a market presence in every country in the world). Both of these approaches
have relevance in the context of the project management.

Strategy in the context of project management is the outcome of a strategy process.
It is through the consideration of the process that the outcome will be assured. This
process includes two key elements: assessment of the present and anticipation of the
future.

Furthermore, this process is conducted at two levels — the organisational and project
levels. At the organisational level, the aspects of interest are external to the project but
those policies will affect its objectives. At the project level, these are internal aspects
that are generated by the project manager and refer to the project specifics. As a
minimum requirement, the project strategy must be in line with the organisational
strategy; not in conflict with it. Ensuring that this is achieved in a theme that is expanded
in the following section.

Project strategy

The conventional approach to strategy in projects requires the manager to consider
three key elements — time, cost and quality. If these can be objectively defined, this
provides the goals for the project. This will be considered first. We then need to
consider the further element of flexibility.

All three — time, cost and quality — can be considered as having two elements. The
first is the element of performance, expressed as:
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Inputs

e  Whatis the shortest possible project duration?
e  Whatis the lowest cost?

e  Whatis the highest level of quality that can be achieved?

The second element is conformance. This is a measure of the reliability required of
the project system, expressed as:

e  Can the project be guaranteed to be delivered on time?
e  Will the project finish within budget?
e  Will the project meet the specified level of quality?

The mechanisms by which the project manager assures conformance are different
from those that ensure performance. For example, by selecting low-cost suppliers,
the project manager may attempt to ensure that the project is delivered at minimum
cost (performance). Whether it is in fact deliverable is determined by the actions of
that manager to secure guarantees that the price (in addition to delivery and quality)
will be achieved in practice (conformance).

Table 4.5: Conformance versus Performance Attributes of Time, Cost and Quality

Time Cost Quality
Performance Shortest possible Cheapest possible Highest level
Conformance As planned As budgeted As specified

Time and cost criteria are relatively straightforward concepts. In practice, determining
whether key objectives have been achieved can be a matter of some argument and
commercial significance. However, one of the least understood concepts is quality.
The key relationship that needs to be explored here is that between expectations and
perceptions of customers (and other stakeholders) of both the project process and its
outcomes.

The process of project planning — inputs, outputs and the process itself

The process of project planning takes place at two levels. At one level, it has to be
decided ‘what’ happens. This, the tactical-level plan then needs to be converted into
astatement of ‘how’ it is going to be carried out (or operationalised) at the operational
level. Fig. 4.7 shows an activity model, as would be used to analyse systems of activity
by considering the inputs, controls, outputs and mechanisms (ICOMs) for the activity.
The inputs are the basis for what is going to be converted by the activity —in this case
the project brief. The output is the project plan, or more specifically the project proposal.
The controls provide the activation, the constraints and the quality standards for the
planning process in addition to its outputs, and the mechanisms provide the means by
which the process can happen.

Controls
Standards/

Financial/time/legal/ethical/strate-
Procedures

gic/environmental/
l cultural constraints

Project brief ——»| Planning Process |——p Project plan/

T T proposal

Tools and Project manager
Techniques and team

Outputs

Mechanisms
Fig. 4.7: Activity model using ICOMs



At the operational level, the way in which the proposal is generated should not be
viewed as a one-off activity but should go through many cycles of suggestion and
review before the ‘final’ document is produced. As Fig. 4.8 shows, the first cycles are
to provide the major revisions, where significant changes are made. Once these have
been done and the project team is happy with the basic format, the last stages are
those of refinement, where small adjustments are made.

It is important for the overview to be verified first, before further effort is committed to
planning at a detailed level —as discussed above. The life-cycle of planning in Fig. 4.8
shows the stages that the plan should go through. Cases such as the one given below
are examples where the detail was considered before the major issues. As the example
shows below, this is very wasteful of management time.

Identify
constituent activities

A 4

Determine logical
sequence of activities

Present the plan in a
readily intelligible
format

A 4

Prepare estimates of
time and resources
required to complete
project

A

Fig. 4.8: The project planning process

Example — The upside down business plan

Business plan meetings were serious affairs — they always were. The concept was
quite attractive —to set up an exclusive nursery school with an appealing teaching
method in a smart area of the city. So far so good. This was however, where the rough
planning stopped and the group succumbed to the virus that plagues so many projects
at this point — detailitus. The discussions were then way laid by the need to have safety
tyres on the school minibus and by the detailed wording of the liability insurance. No
matter that the lag between the money being spent on the buildings and equipment and
any income from fees received would create interest payments that the company could
never hope to meet.

The revision/refinement process considers the necessary sub-projects (if any), the
results of any numerical analysis (may be financial, resource, risk analysis or some
form of mathematical simulation), the element of ‘gut feel” (also referred to as the sub-
conscious or back-of-the-mind element) as well as experience. The sponsor and other
stakeholders will usually have some input to be considered in this process.

Managing the planning process

Most projects of low complexity will bias the ratio of planning; action heavily towards
the action. As complexity increases, so does the necessity for a formalised plan. This
is both a systematic analysis of the project (which provides its own set of benefits) and
an opportunity to show that the project manager has been systematic in the planning
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process (by showing the level of consideration that the project manager has given to
issues). ‘Traceability’ has become a major issue in many companies —allowing products
to be traced back to records of their constituent parts. The same is required of a
project plan. In the event of an unsatisfactory result, for whatever reason, a good plan
can show that the planner took every possible precaution to ensure that the result was
positive. Conversely, should the project go particularly well, you will have an assignable
cause for this —namely your planning.

The benefits of using a systematic methodology in planning include:

e  Dbreaking down complex activities into manageable chunks (see work breakdown
structure);

e  determining logical sequences of activities;

e providing an input to subsequent project management processes, including
estimating the time and resources required for the project;

e providing alogical basis for making decisions;
e showing effects on other systems;
e filtering frivolous ideas and activities;

e providing a framework for the assessment of programmes (the post-project review
process relies on comparing the achieved result with the original plan, particularly
for the purpose of improving the planning process);

e beingessential for the revision/refinement process;
e allowinglessons to be learned from practice; and
e facilitating communication of ideas in a logical form of others.

What follows shows how these benefits can be achieved through the application of
tried and tested methods, within a systematic framework.

4.7 TIME PLANNING-TOOLSAND TECHNIQUES

The project planning process was described earlier as having four main stages — identify
the constituent activities, determine their logical sequence, prepare estimates of time
and resource and present the plan in a readily intelligible format. This last step allows
the plan to be communicated to all parties involved with the project and analysis. The
general approach to planning involves starting with a rough overview and conducting
revisions of this through the process shown below. This is known as iterative — it
involves going through the cycle several times, to test the effects of the changes you
make on the outcomes. The objective is to make the major revisions early in the
planning cycle and then make minor refinements to the plan. Following these, there
should be a period of stability otherwise the plans lose credibility. The revision —
refinement cycle is shown in Fig. 4.9.

—» Approval Process

> < Refinement
] . Input ¢ .
Sub-projects Numerical R >
analysis ‘Gut feeling’ from
; ; Output to
Experience Project P Revision
owner/customer

Fig. 4.9: Planning sequence



This section is concerned with developing detailed time plans. The techniques that
follow are of increasing complexity. However, despite the diversity of projects being
considered, one area of commonality between project managers is the use of various
graphical techniques to:

e allow the construction of a comprehensive but comprehensible picture of the
project activities; and

e communicate this with others.

The preference for graphical techniques is more than ‘a picture telling a thousand
words’. The whole revision/refinement process is built around people being able to
understand what is going on. This is known as visibility, and is an essential feature of
both the plan and the process.

The purpose of the graphical techniques is to illustrate the relationships between the
activities and time. The simplest form is a horizontal bar chart, as in Fig. 4.10. This
shows activity a represented by the bar starting at time 1 and finishing at time 3.
Multiple activities can be built up on the same chart, using the same timescale.

Activity A

I I I
1 2 3

v

Fig. 4.10: Horizontal bar chart: activity A starts at time 1 and finishes at time 3

The following example involves a dissertation planning exercise. The student has a
number of options as to how to present the information. The supervisor, being a busy
person, has asked for the information to be presented in graphical form.

Time estimation — learning curve effects

Watching a skilled craftsperson at work shows how a highly intricate task can be
learned and carried out so that it is made to look easy. Gaining such a level of skill
requires years of training and practice (and many mistakes). A project rarely has such
an opportunity to gain advantage through repetition. There will, however, be repetitive
elements to any activity, particularly during the execution phase. Where this occurs,
the time taken each time the task is carried out will decrease as the person becomes
familiar with the methods. Subsequent improvements in speed are seen to become
smaller over time. This can be quantified using the following formula:

Y =Kx"

Where

x = the number of times the task has been carried out,
Y = time taken to carry out the task the xth time,

K = time taken to carry out the task the first time, and

n = logb/log2 where b =learning rate.
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Example

A team is set up to carry out a quality audit of ten departments. The first audit takes
four days as the auditors are unfamiliar with the procedures. The second audit takes
three. After a period of time, the minimum audit time is reached, and very little further
improvement is seen. We can plot this progression as shown in Fig. 4.11.

If we wish to find out how long the eighth audit will take, we need to calculate the
learning rate, . The following values can be assigned from the above information:

x = the number of times the task has been carried out =2

Y_= time taken to carry out the task the xth time =3

K = time taken to carry out the task the first time =4
n can be calculated

A
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Fig. 4.11: Learning curve effect on time taken
Putting these valued in:
3 = 42"
20 =
n.log2 = log(3/4)
n = -0.1249/0.4149
n = logb/log2=-0.4149
logh = -0.1249
b = 075

From this we can say that the project has a 75 per cent learning curve.

This can also be seen intuitively, as another way of expressing the learning curve is to
say that every time the total number of audits completed doubles, the time taken for
the last audit will be the learning percentage multiplied by the original time. In this case
as the number of audits doubled from 1 to 2, the time decreased from 4 to 3. The
percentage is therefore ¥ = 75 per cent. As the number of times the audit is done
increases, the times taken will decrease as shown in Table 4.4.

Table 4.6
Audit no. Time taken (days)
1 4
2 3
3 2.54




4 225
5 205
6 1.90
7 1.78
8 1.69

4.8 PROJECT STRUCTURES -TEAMS AND
ORGANISATION

The gathering together of individuals with the aim of making them a cohesive whole
and ensuring the benefit of all stakeholders is a fundamental role of most project
managers. This is at best likely to be a very hit-and-miss process (very few will naturally
achieve both good social interaction and commercial success) and, at worst, financially
disastrous. There have been many attempts to describe the best mixture of personalities
that will ensure that the group dynamics are right and some of these will be discussed
here. There are project issues. A strategic issue is how the project management structure
fits in with the structure of the organisation as a whole. The ideas of the various forms
of matrix are also discussed.

4.9 THE ROLE OF TEAMS

The organisation of people into ad hoc groups takes advantage of bringing together
individuals from different specialisms (marketing, engineering, etc.) as needed for a
project task. It is notable that as organisational size increases, the degree of specialism
of individuals is increased. Since the days of Henry Ford, large organisations have
been organised by functional specialism into ‘chimneys’. The notion is that by grouping
all the specialisms together, the arrangement is very efficient, as when you need that
function to be performed, there is an obvious resource to draw on. Quite reasonably,
from the point of view of the individual, career paths are well defined and basic
administration systems are geared to this way of working. Give a group the task of
setting up and running their own business and, 99 per cent of the time, the first task
they set themselves is to allocate roles as heads of the various line functions. This is
typically the case in many traditional industries, but has been shown to be detrimental
to the creativity of individuals and the responsiveness of the organisation to changing
market needs.

However, as discussed in, one single function will rarely provide a customer’s entire
need or want. To do this requires cross-functional activity, i.e. the linking of the activities
of more than one functional area. Functional arrangements tend to lead individual
managers to build their own empires by creating work for themselves —regardless of
whether this is value-adding for the organisation as a whole. Departmental head-
count is considered to be a measure of the status of the individual manager and the
importance of their function.

The conventional management hierarchy or pyramid (see Fig. 4.13) has provided the
basis on which the majority of organisations are ordered. The style is militaristic and
there may be 11 or more layers in the chain of command (foot soldier to top-ranking
general). Other structures include organisation by:

e  Product group;
e  Customer type (e.g military/ civil);
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Research and
development

e  Geographical area (of their operations or the customers they serve); and
e  The function they perform.

Human
Marketing Engineering  Manufacturing  Sales resources
Fig. 4.12: Management chimneys
Chief executive
Board of directors
Line managers
Supervisors
Workers

Fig. 4.13: Hierarchical pyramid

It is common to see a mixture of these forms of organisation being employed depending
on the nature of the business and the degree of vertical integration in the supply stream
(how many of the suppliers/customers are owned by the same organisation).

Where a project can be defined as having more than one function involved (which
systems and strategy projects are almost bound to have) it is merging as one of the
roles of the project management specialist to define possible organisational forms.
Many authors note that project managers themselves rarely have a choice about how
the project organisation is arranged and, consequently, have to use what are often
inappropriate structures. The emerging strategic importance of the project manager
means that they are likely to have more input in determining the structures within which
they work in the future.

The nature of the work organisation is important as it:

e  defines responsibility and authority;

e  outlines reporting arrangements;

e  determines the management overhead (costs);

e  sets the structure behind the organisational culture; and

e determines one group of stakeholders in project activities.

As organisations have expanded, so the functions have often become less integrated
by, for example, geographical separation. Walls, both literal and metaphorical, are



constructed around them. In order to try to enforce communication between
departments, many organisations use ‘dotted-line responsibility’. Here an individual
may have a responsibility to one functional manager, with a dotted-line responsibility
to another. This device has been used frequently to ensure that certain individuals do
not engage in empire-building. In manufacturing industry, this was done by manufacturing
directors who wanted to ensure that they retained responsibility for the running of the
entire manufacturing operation. Consequently, when it became fashionable to employ
a quality manager, they were not given any direct staff, but inspection and other quality
staff would work for the manufacturing manager, while given a dotted-line responsibility
to the quality manager (indicating that they were linked to the goals of this part of the
operation). It did still leave power in the hands of the manufacturing people.

In addition to the dotted-line responsibility, detailed administrative procedures are
introduced to ensure that some form of integration takes place. Often involving
interminable meetings and mountains of bureaucracy, they are an attempt to make the
organisation perform acts which it is not designed to do, i.e. integrate. Sloan’s General
Motors in the US in 1930’s was run using considerable command-and-control structures
—based on the premise that ‘whoever holds the purse strings, commands’.

4.10 CONTROL SYSTEMS

The most basic model of a control system is shown in Fig.4.14. In this diagram, the
output of a process is monitored by some means to determine the characteristics of
the output. This data is interpreted and then fed back to the input to the process. On
receipt of this information, adjustments are made to the process. By using this kind of
‘feedback control system’, the performance of the process can be guided by the
application of corrective actions to keep it within certain limits (having defined
‘acceptable deviation’ from the desired performance).

Feedback

Input Y » Output

Fig. 4.14

The monitoring point should be set so as to take a representative measure of the
characteristics in which you are interested. The nature of these will be discussed in the
following sections. The action that is taken based on the feedback is the ‘corrective’
or ‘control’ action which seeks to remedy the deviation that has been noted. The
intention is to keep the system stable through regular corrective action. The nature of
the feedback itself'is important.

Example of a control system — corrective actions and stability in a physical
system

Try balancing a ball in the centre of a tray — start it moving and try to bring it to rest
again ten centimetres away form the start point. Very quickly the movements of the
tray get larger and the movement of the ball will generally become anything other than
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diminishing as the ball passes over the point without stopping. The system rapidly
becomes unstable as the movement of the ball has passed out of control and soon
leaves the tray completely. This is the result of instability in the system — the brain
cannot make the necessary corrective action to bring it back to rest and so the control
actions get larger as the ball exhibits behaviour which is considerably different from
that which is required.

4.11 CONTROL OF MAJOR CONSTRAINTS -COST
AND TIME

The detailed systems for controlling quality are novel in many industries. The systems
for controlling cost and time have been in use for far longer, but still require a
considerable input from the project manager in their establishment and execution. The
attributes of cost and time are interlinked as previously discussed. The need is for
practical tools that will identify when corrective actions are required and what they
should be. The role of the project manager in cost control may be stated as:

e setting up the cost control system in conjunction with the needs and
recommendations of the financial function;

e allocating responsibilities for administration and analysis of financial data;
e  ensuring costs are allocated properly (usually against project codes);
e ensuring costs are incurred in the genuine pursuit of project activities; and

e checking other projects are not using your budget.

The measurement that is often taken to consider progress using cost as a measure is
‘sunk costs’. That is the measure of what has been spent to a particular point in time
on activities. It is notoriously unreliable as a measure of how much has been achieved,
as itis perfectly possible for a project to be 80 per cent complete but to have incurred
95 per cent of the budget allocated to it. Controlling cost overruns clearly needs more
than just araw figure such as expenditure incurred. The ‘earned value’ concept is one
attempt to make the measure more meaningful.

‘The earned value of a task is the approved budget allocated to perform the task.
When the task is complete, the budget has been earned.’

4.12 MANAGINGAND CONTROLLING SUPPLIERS
AND CONTRACTORS

For many construction projects as much as 80 per cent of the revenue generated by a
project is spent with suppliers and contractors. The design and control of the purchasing
function is clearly a management specialism in its own right, but is a function in which
the project manager has an input. Some of the purchasing responsibility is also typically
devolved to the individual project, although it is more usual for the majority to be
handled centrally. There are clear advantages to each form of purchasing, as shown in
Table 4.7.




Table 4.7

Centralised Purchasing Localised Purchasing
Advantages e purchasing power due to e local knowledge of
aggregation of orders. suppliers.
e  Dbetter materials utilisation and e low organisational inertia.

stock management.

e cconomies of staffing. e local management control.
e standardisation of purchasing e enhanced supplier
procedures. relationships.

The trade-offs will need to be optimised on a project-by-project basis. The objectives
of the purchasing system are similar — to satisfy what are termed ‘the five rights’.
These are inter-dependent characteristics of a supplier or contractor depending on
their ability to deliver:

e theright quantity;

e  atrightquality;

e attheright price;

e attherighttime and place; and

e theright supplier.

The quantity of goods or services (contractors are generally assumed to deliver a
service) is determined from the schedules drawn up with the plans. Where there have
been changes these are built in and the quantity calculated. The quality of goods and
services may be determined through:

e trial supply of goods or services;
e  prior reputation; and
e  certification or assessment of their quality systems.

Where contractors are hired on an individual basis, the recruiter may also seek
membership of a particular professional body and possibly the contractor to provide
their own legal indemnity insurance.

Achieving a purchasing decision at the right price is a difficult debate. In project
organisations there is often the need for long-term relationship to be built up between
buyers and supplier, though the relationship for that particular project may be fairly
short. There are clear gains to be made by applying pressure on the price to obtain the
cheapest supply. In the long term, however, the supplier may go out of business or
may simply economise in ways that cost you money elsewhere.

‘End the practice of awarding business on the basis of a price-tag. Purchasing must be
combined with design of product, manufacturing and sales to work with the chosen
supplier: the aim is to minimise total cost not merely initial cost.’

The best supplier may not then be the cheapest, as there is often a trade-off in other
areas.

Achieving the right time and place is the basis of much literature and the predominant
complaint that industrial purchasers have about suppliers. The rating of suppliers and
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regular performance reviews can keep this as an issue for them. It is also one advantage
that a degree of centralisation can have for the purchasing function — that of being able
to track supplier performance on the basis of criteria such as late delivery if paperwork
to place the order takes six weeks to be processed by the purchasing function. Giving
suppliers the longest possible time in which to fulfil an order is going to be beneficial to
both parties in the long term.

Being the right supplier clearly has dependence on the other four categories, but is
included to start the discussion as to the way in which one selects suppliers. The
choice base on price alone has been shown to provide possible short-term gains
which can be more than countered in the longer term. There are several other factors
which should be considered.

e  Arechoices made on the basis of a ‘free lunch? The expansion of the corporate
hospitality industry over the last ten years has been immense, for example. This
has been paralleled by efforts by many companies to be seen to be behaving
ethically and state publicly that their staff will not accept gifts, however small,
from suppliers.

e  How are orders conveyed, with what frequency and how do the suppliers really
know what your requirements are? Also, they often have expertise in both the
design of their products and their application, which, should be used as a source
ofknowledge and improvement.

4.13 PROJECT COMPLETION AND HANDOVER

The major elements that will require the attention of the project manager during this
phase are:

e  ensuring there is an incentive for the project to be finished and that activities are
completed;

e  ensuring documentation is provided;
e  closing down the project systems, particularly the accounting systems;

e  constructing the immediate review of activities — providing a starting point for all
improvement activities;

e  disposal of assets that are surplus to requirements;
e  providing the best basis for future projects;

e  ensuring that all stakeholders are satisfied; and

e  providing the basis for future reviews of activities.
Documentation

The purpose of providing documentation is:

e to give the customer of the output of the project guidance on the operation and
maintenance of the item provided;

e toprovide evidence that the project has been completed in a proper manner;
e  toprovide the basis for one form of the assessment activity; and

e toallow any future work on the same system to be base on good information
rather than assumptions.



The close-down activities should form part of the detailed planning and the derivation Project Management
of checklists can provide an objective means of ensuring that the finishing tasks are
carried out. Such a checklist is:

e an laide-memoire in addition to formal work allocation;
e cvidence that the close-down tasks were planned; and

e cvidence, when completed, that the tasks were carried out, by whom and when.

Check Your Progress Exercise 1 ’Q{
Note: a) Use the space below for your answers.
b) Compare your answers with those given at the end of the unit.

1) Define project and explain the key activities involved with project management.

2)  What are the different phases of project management?
3) Explain the stages in development of project life cycle.
4)  What are the 7-S of project management?
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6) What is the role of strategy in project management?
7)  Explain the role of teams in project management?
8)  Explain the process of controlling suppliers and contractors.

m 4.14 LET US SUM UP

Project Management is no longer about managing the sequence of steps required to
complete the project on time. It is about systematically incorporating the voice of the
customer, creating a disciplined way of prioritising effort and resolving trade-offs,
working concurrently on all aspects of the project in multi-functional teams, and much
more. It involves much closer links between project teams and downstream activities,
e.g. in new product development integration with manufacturing, logistics and after-
sales support — in this case 80 per cent of costs are determined before they take over.

There are huge opportunities for eliminating wasted time and effort in almost every
project. In manufacturing, Toyota estimate that only 5 per cent of activities actually



add value, 35 per cent are necessary but do not add value, while the remaining 60 per
cent is pure waste — Muda in Japanese. By halving the effort in designing a new car,
they show this Muda can be reduced by good project management. Every project
manager in the future has not only to manage their own project but to seek new ways
of eliminating the Muda in their systems so they can do more for less, and more
quickly next time.

Projects make up around 50 per cent of all work carried out. They can therefore be
termed ‘an economically important’ category of activities. That makes the subject of
their management worth studying. However, it is not unusual to hear the question from
students at the start of a course, ‘It s just common sense, isn t it? To some extent
they are right. After all, there is nothing inherently difficult about the concepts which
are discussed here (with the exception of some of the mathematical modelling). How
is it that the majority of organisations are so poor at managing projects? The answer
can be found in the definition of common sense as ‘the obvious after it has been
explained’. It is observed that common sense is not so common, and many of these
apparently obvious aspects of the subject are neglected.

4.15 KEY WORDS

Project ¢ Agoal oriented non-repetitive activity.

Project Management ¢ Includes planning, organising, directing and controlling
activities.

Three Phases of ¢ Designit, doitand develop it.

Project Management

Life Cycle of Project ¢ Consideration of how the level of activity varies with
time

Conversion Process :  Conversion of some form of input into a output.

Strategy ¢ Systematic analysis and planning out activities for a
favourable outcome.

Performance Attributes :  Time, Costand Quality.

Management Hierarchy : Layers in the chain of command.

Constraints ¢ Restrictions in implementation of actions.

4.16 ANSWERS TO CHECK YOUR PROGRESS £

EXERCISE

Check Your Progress Exercise 1

1)  Aprojectcan be defined by ISO 10006:2003 as “‘unique process consisting of
aset of coordinated and controlled activities with start and finish dates, undertaken
to achieve an objective conforming to specific requirements including constraints
of time, cost and resources”. Project management includes planning, organising,
directing and controlling activities in addition to motivating what is usually the
most expensive resource on the project— the people. Planning involves deciding
what has to be done, when and by whom. The resources then need to be
organised through activities such as procurement and recruitment. Directing their
activities towards a coherent objective is amajor management role. The activities
also need controlling to ensure that they fit within the limits (e.g. financial) set for
them.
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2) e Design it—identify the need that the project will serve, construct models to
show how the needs will be developed, evaluate these to determine the
optimum process for the task and minimise risk;

e Do it— carry out the project in line with the models or plans generated
above; and

e  Develop it—improve the models and processes in the light of the experience
gained from the project, incorporating the check/study and act parts of the
Demingcycle.

3)  Theplanning stage involves the formulation and revision of statements of intended
activity, whether formalised or otherwise. The doing is the time when the project
is carried out (the direct value-adding phase). The check/study phase involves
a critical appraisal of both the project output (was a good result achieved?) as
well as the process (was it carried out as well as it could have been?) the act
stage is that phase when the project process is considered to see how the lessons
learned and gleaned from the review could be channelled back to the people

involved in the process.
4) The three phases of project management

Phase Key Issues Fundamental Questions

Design it Project and organisational | What is to be done?
strategy, goal definition, Why is it to be done?
modelling and planning, How will it be done?
estimating, resource Who will be involved in each part?
analysis, conflict resolution | When can it start and finish?
and justification.

Do it Organisation, control, How should the project be man-

leadership, decision-making | aged on a day-to-day basis?
and problem-solving

Develop it Assessment of process and | How can the ‘management
outcomes of the project, process’ be continually improved?
evaluation, changes for the
future

5) Figure shows a conventional management hierarchy with the lines on the diagram
representing lines of reporting or responsibility. At the head of each of the major
functions within an organisation there will be functional or line managers. These
managers have the responsibility for the people who work under them in their

departments.
Board of directors
Line/Functional
Managers E‘:l If‘:l f‘] EF' EF' ﬁ;l
] — — T — Project
Manager

Marketing
|
Quality
|
Finance
I
Operations
|
Human resources
I
Purchasing

Project organisational structure (for project of medium complexity)



6)

7)

8)

The strategy is like a set of principles that guide and inform the actions and
decisions of managers. Without this, there is unnecessary chaos —people go in
their own direction, to the detriment of the organisation in which they are working,
Good strategy is considered as central to success in any organisation, but its
definition cannot be universally agreed.

Strategy in the context of project management is the outcome of a strategy
process. It is through the consideration of the process that the outcome will be
assured. This process includes two key elements: assessment of the present and
anticipation of the future.

The conventional approach to strategy in projects requires the manager to consider
three key elements — time, cost and quality. The first is the element of
performance, the second element is conformance.

The organisation of people into ad hoc groups takes advantage of bringing
together individuals from different specialisms (marketing, engineering, etc.) as
needed for a project task. It is notable that as organisational size increases, the
degree of specialism of individuals is increased. The notion is that by grouping all
the specialisms together, the arrangement is very efficient, as when you need that
function to be performed, there is an obvious resource to draw on.

The design and control of the purchasing function is clearly a management
specialism in its own right, but is a function in which the project manager has an
nput.

Purchasing must be combined with design of product, manufacturing and sales
to work with the chosen supplier: the aim is to minimise total cost not merely
initial cost.” The best supplier may not then be the cheapest, as there is often a
trade-off in other areas. Achieving the right time and place is the basis of much
literature and the predominant complaint that industrial purchasers have about
suppliers. The rating of suppliers and regular performance reviews can keep this
as an issue for them. It is also one advantage that a degree of centralisation can
have for the purchasing function —that of being able to track supplier performance
on the basis of criteria such as late delivery if paperwork to place the order
takes six weeks to be processed by the purchasing function. Giving suppliers
the longest possible time in which to fulfil an order is going to be beneficial to
both parties in the long term.

Being the right supplier clearly has dependence on the other four categories, but
is included to start the discussion as to the way in which one selects suppliers.
The choice base on price alone has been shown to provide possible short-term
gains which can be more than countered in the longer term. There are several
other factors which should be considered.

e Are choices made on the basis of a ‘free lunch? The expansion of the
corporate hospitality industry over the last ten years has been immense, for
example. This has been paralleled by efforts by many companies to be seen
to be behaving ethically and state publicly that their staff will not accept
gifts, however small, from suppliers.

e How are orders conveyed, with what frequency and how do the suppliers
really know what your requirements are? Also, they often have expertise in
both the design of their products and their application, which, should be
used as a source of knowledge and improvement.
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