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ABSTRACT

Project management is a discipline which is evolving through research and refinement.
Organizations, both private and public, are taking a keen interest on how they manage their

projects. Projects are supposedly to be part of the organization undertaking to improve its

position in terms of its operations and to position itself.

Project management involves the coordinating and controlling of various activities in a
project. The project manager has a task of completing these activities successfully through
the effective management of both human and non-human resources. A project exhibits a life
cycle and during the project life, the project manager encounters problems which may

adversely affect its progress. The project environment has to be conducive enough for the

project to be completed at the right time, according to the budget, and expected quality.

The objective of this study was to analyze the factors that affect the management of projects
at Kenya Railways. The results obtained show that the factors that affect project management
at Kenya Railways are: poor communication, little experience of the project manager, late
procurement of equipments, lack of training for project managers, ineffective monitoring and
controlling systems, lack of personnel motivation, and slow project selection methods.

However, most projects were in line with the organization’s mission. Top management

support for the projects was 50%, and it was found out that this was not adequate for the

efficient management of these projects.
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There is need to take projects more seriously, especially for an organization which undertakes
projects as a tool to improve its efficiency and productivity. Several factors have been found

which can affect the management of projects, starting with the most important. These are:

- Project mission should be in line with the organization goals.

- Selection of personnel should focus on those with qualifications and experience.
. Selection of the technology to be used should reflect the local environment.
. Project monitoring and control systems should be strengthened.

- Top management support should be given to all projects.
- Planning the project should involve those who will manage it.
. Training of project managers and project staff.

. Authority of the project manager should be increased.
- Project staff appraisal should be done and communicated to them.

On project performance, the factors starting from the most important are:

. Selection of the project.

- Non technical start-up problems should be as minimal as possible.

- Schedule and budget control are equally very important.
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CHAPTER 1

1 INTRODUCTION

Management is often defined as "getting things done through people". Martino (1969)
gave a more complete definition of the concept of management as being: the function of
selecting the objectives of the enterprise, judiciously allocating resources to achieve these
objectives, and controlling the entire process to ensure optimum return on the resources
employed. Martino further stated that the actual function of management involves both art

and science - ability and techniques - qualitative and quantitative approaches. This

management skills are also applicable in project management.

The term "project" is very heavily used nowadays such that its meaning is often not
clearly understood. A project is defined as a specific plan or design; a scheme; an idea; a
planned undertaking according to Webster’s New collegiate dictionary!. Amplifying this
definition, a project is a unique, zvnot a repetitive activity. It is, therefore, a group of related
activities which are carried out to achieve a specified objective, in order to fulfil
predetermined business objectives. These activities must be done in a particular order (they
have precedence relationships). Everett and Ronald (1989) puts it in a more simplified
version as a one-shot set of activities with a definite beginning and ending point. From this
definitions, a project seems 1o have a dcﬁ\nitc sequence of events which are temporary and

expedient exercises, and expires when the results are achicved.

! Quoted from Marubeni corporation booklet on project
management .



Antony and Dearden (1980) defined a project as a set of activities intended to
accomplish a specific end result, of sufficient importance to be of interest to the management.
They give an example of repair and overhaul work done on a single ship in a ship yard as
consisting of one project. The repair and overhaul work is undertaken by each production
shop (electrical, sheet metal, plumbing, and many others). Each shop is responsible in a
single repair and overhaul project of the sub-assemblies which accomplishes the building of
a single-ship. The specific end result is the completion of the ship. Most of this work is
repetitive in various shops and there is consistency and uniformity of jobs. Gilbreath (1987)?

referred to these activities as operations to differentiate them from a project. He also pointed

out that in a project, there is only one end product.

Projects start as ideas, which are later put into practice. In several cases these ideas
carry with them an objective. If there is no objective, there is no project, Nield (1985).
Morris® (1972) concurred by stating that a project starts as an incipient idea which is
explored for financial and technical feasibility in the prefeasibility/ feasibility stage. Project
~ objectives have three major attributes: product, cost, and time. These are completely

interdependent so that a change in one usually has an impact on the others.

points for project success." ed. Morris P. W. G. chapter 2

2 Cleland and King, "Working with pulses not steams: using
projects to capture opportunity," ed. Gilbreath. chapter 1, Pg

 Cleland and king, "Managing project interfaces key
), PO



Projects are perfect responses to change. Gilbreath? (1987) compares projects with
"waves"- forces and bundles of energy moving through time- each with its own .identity,
culture, methods of conversion and contrived cohesion. He further states that upon
accomplishment of the project goal, this contrived cohesion no longer serves to bind the
project together; instead it, dissolves the project dissipating the project waves upon the beach
of success. This he termed the direction of change in which the project can expand; shrink;

bend; accelerate and slow down; change shape and direction; and escape the burdens of

capitalization, process addiction, and hardness.

The management of every project can therefore be looked at in two ways:
. by the management techniques employed to control the work, and
. by the practical phases through which the work passes from inception to completion.
The project manager needs to employ effective management techniques when managing each
stage of the project. The project manager is required to think a head, by formulating strategic
plans, and organization for effective and efficient accomplishment of the project. It is crucial,
therefore, to understand the principles involved and how they interrelate. This allows the

nature of the project activities to be better understood, problems to be seen in perspective,

and needs to be assessed ahead of time.

Morris® states that project management teaches that to achieve the desired project
objectives one must go through a specific process. The process is known as the project "life

cycle." A project exhibits a life cycle which is defined by several phases: project

% Cleland and King ed. Gilbreath. chapter 1, Pg 9.
® Cleland and King ed. Morris. chapter 2, Pg 19
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conceptualization, planning, execution, and termination. According to Morris®, each of the
four phases is dramatically different from the others in mission, size, technology, and scale
and rate of change. He noted that these differences create distinctive characteristics of work,
personal behavior, and direction and control. Thus the management style of each of the

phases also is dramatically different.

Cleland and King (1988) presented various life cycle concepts and showed how the
life cycle places demands on organizations. They asserted that the life cycle of a project is
an important factor in determining the need for any value of a project managerﬁent approach.
They warned that due to the variability of various input and output measures in different

stages of the life cycle, project management should focus on critical generic project

dimensions, these dimensions are time, cost, and performance.

It is this variability in the stages of the project life that requires different approaches
of management. The project manager has to combine the human and nonhuman resources to
achieve the project objective successfully. Therefore, he is in charge of solving specific
problems which are of human and nonhuman nature during the project life. Stuckenbruck’
noted that these problems are numerous, extremely complex, very much interrelated, and
often deeply hidden. He stressed on project integration as a means of ensuring that the pieces
of the project come together as a "whole", at the right time and that the project functions as

an integrated unit according to plan. This, he noted, can be achieved by maintaining

¢ Kelley, A. J."Project organization: structures for
managing change." ed. Morris, P. W. G. chapter 14 PP 15S.

7 Ccleland and King, "Integration: The essential function
of project management." ed. Stuckenbruck. chapter 3, Pg 56.
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communication links across organizational interfaces and between all members of the project

team.

~Project management field is growing rapidly especially in the developing world,
where there is need to study the management techniques which are suitable and are applicable
in this part of the world in relation to identification of projects which are likely to improve

the welfare of the people, and improve efficiency and productivity.

There are many typical national large scale projects which have; been undertaken and
completed successfully in Kenya. Typical examples are: constructing stadiums, bridges,
hydro-electric dams, airports; managing R and D projects(on drugs; agro-based research);
running of political campaigns, advertising campaigns; management of international games
@™ all Africa games). Despite this success, problems do exist especially relating to the

project life cycle and the project manager has to identify and overcome them.

The word success here has been borrowed from Baker, Murphy, and Fisher®. On
their research on "Factors affecting project success", success is defined as, ’If the project
meets the technical performance specifications and/or mission to be performed, and if there
is a high level of satisfaction concerning the project outcome among key people in the parent
organization, key people in the client organization, key people on the project team, and key

users or clientele of the project effort, the project is considered an overall success.’

® Cleland and King. chapter 35, Pg 903.
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1.1 BACKGROUND OF RAILWAYS PROJECTS

The world bank lending to railways through the early 1980s, which totalled over 130
projects and over USS$ 5 billion, often failed to generate the expected tmprovement in railway
performance. This prompted the world bank to establish a set of minimum criteria for bank
financing in the 1980s and beyond, aimed at realizing structural change and more efficient
operations. The criteria were: a well-defined economic role for the railways (to be reflected
in a realistic traffic forecast); agreement with the government that the objective of financing
is to attain a more efficient operation of the railway, in competition with other modes of
transportation. As a start on improved functioning of transport markets (through reduced
regulation and more appropriate taxation of competing médes), closure of uneconomic lines
and/or increased managerial freedom; a start on internal reforms (management, planning,
marketing, and costing); definition of an investment plan, free of significant uneconomic
investments; and substantially completed engineering designs and operational action plans

covering key problems were recommended.’

Kenya Railways has had a "stream of projects" which have been undertaken to
improve its productivity, efficiency, and to keep pace with its environment in terms of
technology. Most of this projects are donor funded and some are funded by the organization

itself through its own surplus funds or by obtaining a commercial loan from local banks.

% Galenson and Thompson, "world bank lending in the
1980s." 1994.



Kenya Railways has undertaken several projects over the years and these project
according to its corporate plan (1992/93-1996/97:pp 53) are: projects to support the traffic
projections; projects to enhance operational efficiency; projects to enhance safety of
operations; projects to enhance availability and reliability of locomotives and rolling stock;

projects to improve the railway infrastructure; projects to enhance manpower training

facilities and welfare.

All these projects mean a lot in terms of financial investment on the Kenya Railways
Capital assets. The corporate plan (1995}96—1999/2000:pp 44) and Programme of capital
expenditure for the financial year 1996/97 shows that an amount of Ksh. 5 billion is
envisaged for the intended Vprojects as shown in appendix 2 attached at the back. This reflects
that the Railways is growing, Galenson and Thompson (1994) states that a dynamically
growing railway faces entirely different challenges than one which is stagnant or shrinking.
Growth, they assumed is rooted in valid economic projections and a reasonable role for the

railway, leads to a focus on capacity, investment and asset productivity.

The demand for rail services has been on the rise, leading to Kenya Railways to look
for viable future projects which can take rail development into the areas where it is most
needed, and where such development can bring out the maximum benefits to the nation as
a whole'®. Each financial year, the railway board approves a capital budget for projects
which are regarded as essential to future development of the railway. During the year

1995/96, the board approved a capital budget of Ksh. 320 million spread over about 70

10 kenya Railways: development overview.
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projects, most of which were small and only a few were large!!. This number of projects

is quite large, but shows the magnitude and emphasis Kenya Railways has put on projects.
1.2 STATEMENT OF THE PROBLEM

According to figures obtained from the cofporate plan (1995/96-1999/2000:pp 54)

- appended in appendix 2 attached at the back, the Kenya Railways corporation will spend a
lot of money in its endeavor to replace most of its obsolete assets in the next five years.
Therefore, it has identified these projects which need to be undertaken and has also set a
budget for them which amounts to Ksh. 4.768 billion. In the previous corporate plan

(1992/93-1996/97:pp 55), a total of Ksh 2.0941 billion was budgeted for capital investment.

Kenya Railways has more often emphasized on undertaking projects since 1988 and
has committed a lot of funds to these projects. For example, in Programme of Capital
Expenditure (PCE: 1996/97) it was noted that most of the Railways Capital assets are
obsolete and have outlived their useful economic life and, therefore, require replacement
through projects. There is need, therefore, to study the factors which affect project
management at this organization with a view to identifying the areas of weakness and what

should be done to remove these weaknesses.

Roman (1986) argues that there is need to determine the following: What did we learn

from the past projects? How can we transfer what we learned on the projects to other

11 programme of capital expenditure for the financial year
1996/97 (PCE).



projects? Also, Galenson and Thompson (1994) point out that by analyzing what went wrong
in the past, this exercise can help identify measures needed to improve the management of
future projects. This is important in order to minimize recurrence of similar problems.
Factors which affect the management of projects need to be identified with a view of

improving the management of these projects at the Kenya Railways.

There is no universal formula for successful project management regardless of the
prevailing circumstances. No one can specify a series of steps that, if followed, will result
in a successful project. But it is possible to identify the main ingrediems; those aspects
which, if ignored, will almost certainly result in failure, Nield (1985). Project managers need
to understand these aspects which could lead to the failure of the projects and on the same
token, they need to understand the key areas which can influence the outcome of a project
so that the impact they make in those areas is maximized. This study will try to identify the

areas where the management of the Railways Projects require attention of the corporation and

the project managers.

Most large scale projects begin with some kind of feasibility study to determine

whether it is worthwhile to undertake the project, and if so, the best approach to use to
undertake the project. If the project has been passed as viable and resources are available,
then the question arises, why do these projects delay, or why are they abandoned in the
course of time, or why should more resources be given in order to complete the project? In
most developing countries where resources are scarce, one finds such projects uncompleted
and are normally referred to as "white elephants”. These are projects which were undertaken

with wrong objectives and/or were poorly managed.



Kayongo (1981) found out that the major elements which coursed delay of UNIDO
projects in Uganda was attributed to lack of technical planning and that not much effort was
spent on planning the project, which resulted in the project evolving as a mass of
uncoordinated tasks. Kayongo, in the same study, noted that the project managers ability was

also hampered by other assignments making coordination and control of activities difficulty.

This study will look at the management of large scale projects at Kenya railways. The
identification and selection procedures, planning and scheduling methods, and implementation
and control are key issues which will be examined. The problems being faced by project
managers from initiation stages up to completion will be studied to assist in making
recommendations and suggestions on how the management of projects will be improved.
Although this study is a case study of the Kenya Railways projects, the results obtained

should be useful to others who are involved in the management of large scale projects.

1.3 OBJECTIVES OF THE STUDY

1) To identify significant factors which affect the management of large scale projects.

2) To determine the extent of using project management techniques in the management
of the Kenya Railways projects and find out the reasons for this.

3) To make recommendations on how the management of large scale projects at the

Kenya Railways should be improved.

10



1.4 IMPORTANCE OF THIS STUDY

1) This study is expected to provide the project manager with a diagnostic and
learning tool, After completion of the project, the project manager will be in a position to
know the areas which were overlooked, identify the problems he encountered and how he
can avoid or correct them. The project manager will take remedial measures to prevent the
same problems from recurring when planning for new projects. Also, knowledge and

experience can be transferred to the management of future projects.

2) The study will also be important to the top management in that it will provide them
with a clear picture of the type of problems which the project managers encounter during the

project life cycle. They will in future assist to implement changes which will bring positive

results in the management of projects.

3) The successful completion of the project will enable the management of an
organization to solicit for loans from Donors and/or financial institutions. This study tries

to identify the factors which influence the successful completion of projects.



CHAPTER 2

2 LITERATURE REVIEW
2.0. HISTORY OF KENYA RAILWAYS'?

The history of Kenya Railways dates back to 1896 when the first railway line was
built in East Africa. The first line was laid down at Kilindini, Mombasa, on 30™ May, 1986.
The construction of the Railway line was undertaken by the Imperial British East Africa
Company and the line was known as the Uganda Railways. It took five years for the railway
line to reach Port Florence (now Kisumu) on the shores of Lake Victoria on 30 December,
1901, from where direct communication with Uganda (at Port Bell) by boat was achieved.
In 1926 the railway line was extended to Uganda by a new line which branched at Nakuru

via Eldoret, Malaba, Tororo to Kampala.

Other branch lines were also constructed. The Magadi line was completed in 1915;
the Voi-Taveta line was completed in 1924; the Rongai-Solai line was completed in 1926;
the Leseru-Kitale line was completed in 1926; the Gilgil-Nyahururu line was completed in
1929; the Nairobi-Nanyuki line was completed in 1930 and the Kisumu-Butere line was

completed in 1931.

The construction of the Railway line has seen various managements with different

names. On 3" February 1926, the Uganda Railways name officially Changed to Kenya

12 kenya Railways corporation: employee handbook (1989);
Kenya Railways: development overview; The Royal visit to Kenya
1983.
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Uganda Railways. On 20" December, 1927, the control and management of the Railways
and Ports were taken over by the British High commission and the original name changed
to Kenya Uganda Railways and Harbours (KURH). On 1% May, 1948 the KURH was
- amalgamated with Tanganyika Railways and Ports services to form The East African
Railways and Harbours. After the independence of the East African countries, the British
High commission which was in charge of the Railways was replaced by East African
Common Services Organization, whose title later changed to East African Community,

and the Railway name changed to East African Railways Corporation in June 1969.

The East African Community broke up in August 1976. This incident gave birth to
Kenya Railways Corporation (KRC) in January 1977, and on 20 January 1978, through

an act of parliament cap. 397 of the laws of Kenya, KRC was legalised. KRC inherited a

network of railways stretching over 2650 kilometers.
2.1 KENYA RAILWAYS PROJECTS

The projects of Kenya Railways do not arise in a vacuum, they are a response to
perceived needs. Once these needs are identified, the details of selecting, planning, and
executing are applied, Roman (1986). The identified projects are the building blocks of an
investment plan, Little and Mirrlees (1976). Kenya Railways investment plan, as laid down
in the corporate plan, identifies these perceived needs and shows the potential projects to be

carried out over the planned period.

13



The corporate plan (1986/87-1990/91:pp 13) states: "if we are to expand further
during the 1990’s, as we must; if we are to contribute fully to Kenya’s likely future growth
in transport needs, further investment will be essential to consolidate KRC’s position and

equipments for a long-term future.”

The corporate plan (1992/93-1996/97:pp 53) states: "KRC will need to complete
projects which have already commenced or which are firmly committed.” Some of these
projects appeared in the last corporate plan (1986/87-1990/91) which were planned for and

have not been completed. These are designated as on-going projects in the corporate plan

(1992/93-1996/97), see appendix 2 at the back.

The corporate plan (1995/96-1999/2000:pp 44) states: "in order to achieve the
planned traffic projections, both capacity and efficiency will have to be improved system-
wide, through the implementation of certain important Capital Investments." These Capital
Investments are the planned projects. From the three corporate plans, there is a lot of
emphasis about projects and this means Kenya Railways is keen to change its obsolete capital
assets and replace them with more efficient and productive ones. This is also necessary and
coincides with the recent introduction of structural adjustment programs (SAPs). New
technology is imperative if an organization has to cope with SAPs which were introduced by
world bank, with the aim to enhance efficiency and productivity so that organizations can

realize some profits.

14



2.1.1 The corporate plan

The act of identifying the corporation’s needs and appraising the resources available
with a view of formulating a developed strategy is referred to as the corporate planning

process.

It should be noted that a corporate plan in KRC is a five year plan for KRC
organization. Among the issues in the corporate plan, is the Investment plan, which is about
projects to be undertaken for a planned period of five years and a review of uncompleted

projects. This also goes with the allocation of funds.

2.2 PROJECT MANAGEMENT

A project is any plan, scheme or task. Naturally, the management and
accomplishment of that task is termed ’project management’, Stallworthy and Kharbanda
(1983). A project consists of activities, when all the activities have been carried out, the
project is completed. In a very real sense, therefore, project management is the management
of all activities which comprise the project, Lock (1987). The execution of the project is
entrusted to an individual who heads the project team. Such an individual is called the project
manager or project coordinator. The project manager and his team forms the project
organization. The project organization has the responsibility of accomplishing the specific
project in the most economical, efficient and effective manner, within the constraints of time,

budget, and performance. Hence, project management.

15



According to Rolefson (1978), project management helps to complete systems and
programming projects on time, within budgets, and up to quality standards. He warns that
the project managers should satisfactorily accomplish six steps, these are: (1) determining
the degree of management required for a particular project, (2) communicating the project
objectives, (3) selecting the project leader, (4) defining the detail task, (5) handling changes
to plan, and (6) evaluating the project. He further state that to accomplish these steps the
project manager needs to examine five environmental requirements for a successful project,
these are; (1) Top management commitment, (2) active user involvement, (3) defined
procedures, (4) a long-range plan, and (5) management skills. One of the main reasons for
the appointment of a project manager by his employer is the wish of top management to
delegate the responsibility for monitoring, coordinating, supervising or managing the project

from start to finish to the project manager, Lock (1987).

Kerzner and serpentine (1981) states that project management is today the most
significant development in organization systems management. They contended that project
management is an organizational structuring concept, designed to obtain more effective and
efficient utilization of the company’s resources of manpower, money,
information/technology, equipment facilities and materials. They also note that in a project
environment, interpersonal skills are of paramount importance, most specifically
communication. There is need to have a proper balance of communication for the successful

completion of the project.

Cleland and king (1988) states that project management involves the coordination of

group activity wherein the manager plans, organizes, staffs, directs, and controls, to achieve

16



an objective with constraints on time, cost, and performance of the end product. He further
note that this can only be achieved by using human and nonhuman resources and therefore,
it is a blend of art and science: the art of getting things done through and with the people in
formally organized groups; and the science of handling large amounts of data to plan and -
control so that project duration and cost are balanced, and also, the excessive and disruptive

demand on scarce resources are avoided.

Kerzner (1981) noted that the growth and acceptance of project management
techniques was astounding. More and more industries came to accept project management
as the tool of the future in order to make more efficient and effective utilization of corporate
resources. He noted that, today, project management exists in construction, aerospace,
defense, banks, hospitals, government agencies, accounting, law, R and D, manufacturing
and electronics industries. He further states that if growth continues as it has in the past
twenty years, we can expect to see major changes through technological developments.
Project management will be widely implemented and accepted only when it clearly proves

that increased profits may be realized.

Project management is the most effective approach to the management of projects in
many organizational situations, especially in rapidly changing environments, where
technology used in organizations determines the quality of product or service offered by the
organization. This has led to organizations to adjust themselves by undertaking certain
projects in order to cope with the environment. Therefore, the project management field is
a rapidly growing one. Even experienced project managers will always find something new

to learn. However, project management is not a panacea for every organization encountering
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problems in projects, but it is the best in monitoring budget and standards.

Although project management has come of age as a discipline, in its own right, it is
still evolving through research and refinements. Many of the tools and techniques of project
management will undergo drastic changes in the next decade. This is because of the new
capabilities made available through emerging computer technology which allows processing
speeds, capacities, and graphic innovations of considerable importance to project planning

and control, Kelley (1982).

Project management, like any other discipline, has its own problematic areas. For
example, there is a need for a conducive project environment to be established between the
project manager and the top management, and between the project manager and the project
team. Problems occur during the project life cycle and these develop, for example, because
of poor management support, unclear communication channels, unclear responsibilities,
unclear channels of authority, unclear overall project goals, and unclear personal objectives.
Other problems relate to team spirit, work distribution, mistrust, power struggle, conflict,
poor leadership and poor decision makiﬁg. Lock (1989), argues that no matter how
experienced, competent, enthusiastic and intelligent the person (project manager) chosen for
the job, he cannot expect to operate efficiently without adequate support and cooperation.
This support includes support from higher management, acceptance and cooperation from all
key staff, the provision of essential facilities and equipment, and the availability of suitable

supporting clerical or other staff.
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These problems revolve around the human aspect of project management. A
satisfactory human relation system is essential for the successful execution of the project.
Without such a system, the other systems of project management, however sound they may
be, are not likely to work well, Chandra (1991). Technical problems can be solved easily
with additional investment of resources, but peoples problems need to be handled carefully.
The project manager must successfully handle problems and challenges relating to: authority,

orientation, motivation, and group functioning.

These human aspects of project management are well articulated through the soft
systems paradigm in Operations Research/Management science. In the past, the contribution
of Operations Research/Management science to the discipline of project management was
mainly the development and application of hard systems methods such as Critical Path
Method (CPM), Project Evaluation and Review Techniques (PERT) especially in the project

scheduling.

There is now a growing realization that the application of the hard systems methods
of Operation Research/Management science to the exclusion of soft systems issues will not

necessarily lead to successful project management, Mbeche (1993).
The literature shows that an important area of research in project management is how

both the hard systems and soft systems ideas should be used to improve the management of

projects.
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2.3 PROJECTS CHARACTERISTICS

Most projects have been found to have the following common characteristics, Cleland
and King (1987): a defined beginning and end (time criterion); a specific purpose or goals
(effectiveness criterion); a limited budget (monetary criterion); and a series of complex or
interrelated activities. Other characteristics of projects as noted by Chandra (1987) are: it is
a non routine, non repetitive undertaking plagued with uncertainties; it involves coordination
of the efforts of persons drawn from different departments and contributions of outside
agencies; and the relationships in a project setting are dynamic, temporary, and flexible.
Chandra contends that owing to these characteristics, the management of projects is very
different from other management of operations. He states that there is need for a different
form of organization, sharper tools of planning and control, and improved ways of coping

with human problems in a project setting.

A temporary organization is normally formed to undertake this task to completion on
behalf of the organization. There are about four phases of a project in its life cycle namely:
project conceptualization, planning, execution, and termination. These phases renders a

different kind of management needed on the project because of its variability.

2.4 PROJECT LIFE CYCLE

The project life cycle concept is very useful to project managers, not only in terms
of distinguishing among stages in the project’s life, but also through indicating likely

resource requirements to be expected at each stage.
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Table 2.1 The project life cycle.

Level

of

Organ.

Efforts

Conceptual Planning Execution Termination

Phase Phase Phase Phase

2.4.1 Conceptual phase

This is the first phase of a project, where ideas develop into concepts and concepts

can be translated into objectives, Roman (1986). Cleland and King (1987) noted that these



ideas can evolve from: research, current organizational problems, or from the observation
of organizational interfaces. They further state that during the conceptual phase, the
environment is examined, forecasts are prepared, objectives and alternatives are evaluated,
and the first examination of the performance, cost, and time aspects of the system’s .
development is performed. It is also during this phase that basic strategy, organization, and

resource requirements are conceived. In other words the project is undergoing the selection

process.

2.4.2 Project selection

Project selection is the most crucial decision for a manager. The method of selection
depends very much on the organization. Whichever the case, managers should thrive to select
a better project. Many models have been developed by researchers to assist managers in
making the best choice. Souder!'® gave two types of models, these are: screening models
and evaluating models; Cook and Seiford (1982) on their paper on R and D project selection
developed two modelsh that assigns priorities. Model 1 uses the cardinal approach, and Model

2 the ordinal ranking method.

This models are helpful for weeding out projects which are not desirable. Roman
(1986) argues that projects are selected under a great variety of circumstances. Sometimes
selection is undertaken systematically, and sometimes in an ad hoc fashion. Sometimes

quantitative techniques serve as the basis for project selection; sometimes qualitative

13 ~leland and King, "Selecting projects that maximize
profits."” ed. Souder. chapter 7. pp 140.
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approaches dominate. Sometimes project selection is made in a top-down fashion, whereas

on other occasions selection occurs at grass roots level. The formula to bear in mind is that

project selection equals future commitment.

However, the choice of one project over another will depend on the nature of the

projects being assessed and the decision problem at hand.

2.4.3 Selecting models

It is useful to examine Souder’s selection models.

SCREENING MODELS

They are quick and inexpensive to use, they can economize on the total evaluation
efforts by reducing the number of projects to be further evaluated. They require a relatively
small amount of input data, and can be used where the projects are not well understood or
where a minimum amount of data are available. These models include: profile models;

checklist models: scoring models; and frontier models.

EVALUATION MODELS

There are three types of evaluating models: economic index models; risk analysis
models: and value-contribution models. Examples of economic index models will be shown
below: These models are useful when the decision maker need to have a more detailed and
in depth analysis than screening models.

ECONOMIC INDEX MODELS

An index models is simply a ratio between two variables, and the index is their

quotient. Changing the values of the variables changes the value of the quotient, or the index.
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An example of a commonly used index model is the return on investment (ROI) index

model.

R,
i (1+r)

ROI Index =

i (1+r)

Where R; is the net sl;illings returns expected from the project in the i year, I. is the
investment expected to be made in the i year, and r is an interest rate. The numerator is the
present worth of all future revenues generated by the project, and the denominator is the
present worth cost of all future investments.

Other éxamples of index models are:

Ansoff’s index model uses both shilling values and index numbers as input data. Index

number T and B are judgements.

rdp(T+B)E
Total Investment

Project figure of Merit=

Olsen’s index models is a variation on Ansoff’s index that uses all the shilling input data.

rdpSPn
Project Cost

Project value index~=

Viller’s index is a kind of return on investment model, discounted by the compound

likelihood of project success.
E-R
s : T . ol —
FUR Smsices p(Tolal Investment

Disman’s index looks at the expected earnings over and above the cost to complete the
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project.

Project Return=rp(E-R)

Key: r = the probability of research success,
d = the probability of development success,
p = the probability of market success,
T and B are respective indexes of technical and business merit,
E = the present worth of all future earnings from the project,
S = annual sales volume in units,
P = unit profit,
n = number of years of product life,

R = present worth cost of research and development activities to complete the

project.

2.4.4 Project planning

Kelley (1982) argues that to cope with the complexities, project managers and their

teams will have to plan, plan again, and then plan some more. This he states, is necessary

in order to have good initial baseline planning and continual replanning as the project moves
along its various phases because new information is being acquired and changes both

expected and unexpected comes by as the project moves ahead.
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The purpose of any planning process is to define objectives and then define strategy
and tactics to achieve these objectives. In project planning process, one determines: What is
to be done; how it is to be done; who will do it; when it will be done; and how much it will
cost. According to Miller (1978), a project manager without a plan is like a football team

without a play book, inventing plans during a game.

According to Knutson and Scotto (1978), the plan is the heart of project management
- the work on the project, therefore, must be coordinated by someone who understands, not
only what has to be done, but some sequence it must be done in, when it must be done and
for what cost. The job of the project manager is to ensure that the end product comes up to

the specifications determined by management.

Project planning therefore includes all activities that result in developing a course of
action about a specific project. Goals for the project, including resources to be committed,
completion times, and results, must be set and their priorities established. Actual work
responsibilities must be identified and assigned. Time estimates and resources required to
perform the work activities must be forecast and budgeted. Moder!* puts it in a more

simplified version, that planning is the process for the commitment of resources in the most

economic fashion.

14 ~leland and King. PP 324.



2.4.5 Project scheduling

Vossen (1979) argues that before any estimating and control activities can occur, the
analyst must have knowledge of the steps involved in implementing a system. He further
states that any project estimation and control technique requires judgement on the part of the
estimator. A general understanding of the project is therefore, crucial in order to reasonably

estimate the activities.

Scheduling establishes times for the various phases of the project. In project
scheduling, the manager considers the many activities of an overall project and the tasks that
must be accomplished and relates them coherently to one another and to the calendar,
Ulysses and Emest (1978). There are several project scheduling models that are useful in
project management, these are: the milestone chart, the Gantt chart, the critical path method

(CPM), the program evaluation and review techniques (PERT), and the graphical evaluation

and review techniques (GERT).

The rapid development of computer soft-ware packages are now used for project

management for simplifying the process of implementing and execution of project

management programs.

2.4.6 Project execution

This stage involves the actual work, of the project. Materials and resources are

procured, the project is produced, and performance capabilities are verified. This is where
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project management and the project manager begin to play their part in earnest, Stallworhty

and Kharbanda (1983).

2.4.7 Project control

Project control is concerned on major questions like: is the project going to be
finished by the scheduled completion date? is the completed work going to meet the
specifications that were contemplated when the project was approved? and is the work going
to be done within the estimated cost?, Anthony and Dearden (1980). This three questions
monitor the project in terms of time, cost, and performance and therefore, a project control

system should be structured in terms of these dimensions.

Woodridge (1976) argued that a project control system is a collection of interrelated
techniques for keeping a project on schedule and ensuring the quality of the work produced.
She noted that this techniques provides the project manager with a standardized set of
methods for ﬁlanning work, monitoring progress and quality, and detecting potential
problems in time to take effective action. She further states that like any other system, it can
be thought of as having inputs and outputs, with a logical set of rules for processing the
inputs in order to create the output. And also like any other system, it has logic bugs or

performance bugs, the results will be inaccurate or useless, or will be achieved only with an

unnecessary amount of work.

In summary, project control involves a regular comparison of performance against

targets, a search for the causes of deviation, and a commitment to check adverse variances,
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Chandra (1991). There are four essential elements involved in control, Cleland and King

(1988) gave these elements as: setting objectives, reporting, evaluating, and corrective action.

2.4.8 Project termination

Termination phase signals the end of a project and can determine whether a project
was a success or a failure. Roman (1986) argues that the project can be concluded because

the project objectives were met, the project can be terminated for convenience, or the project

may be terminated for default or failure.
Project completion: represents a phasing-out process, it involves the scaling down and
dismantling of the organization. The completion phase also involves the reassignment of

project personnel and, where possible, the transfer of resources to other projects. Completion

should be anticipated and planned for to enable an orderly and effective transition.

Termination for convenience: termination for convenience can result because organizational

resources are constrained and other projects are perceived as having higher priority for
available resources. It is also possible that the project may have a high organizational priority
but is stopped because of insufficient resources. Other reasons are: new technology may
make the project not feasible: the initial project cost expectations have been exceeded: the

potential market has changed and the sales prospects, in line with costs, do not appear

encouraging; competitive forces arc such as to discourage project continuation; the internal

or external political environment may shift, with a subsequent diminishment of interest and

support for the project; questionable probability of technical success; legal implications; and

other investment opponunilics promise better returns for the allocated resources.

Terminatio efault; default is often related to unsatisfactory technical performance.
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Termination for default can also result because of cost overruns, delivery deficiencies, quality
discrepancies, legal violations, unsatisfactory material and other substitutions, inadequate
Project planning, customer (internal or external) dissatisfaction, poor project management,
insufficient internal or external management support; or lack of quality resources allocated

to the project.

2.5 PROJECT TEAM

The team which manages and executes the project or task is called the project team
Or the task force, Stallworthy and Kharbanda (1983). Kerzner and serpentine (1981) states
that Project management is an attempt to put together the best possible teams in order to
achieve a common objective within time, cost, and performance. They described a project

team as 3 group of people who have never worked together before, but must meet, work as

a team, make their contributions and perhaps never meet again.

According to Thamhain'®, team building is the process of taking a collection of
individuals with different needs, backgrounds, and expertise and transforming them into an

integrated effective work unit. In this transformation process, the goals and energies of

individya] contributors merge and support the objectives of the team.

Project teams are not permanent because there is a definitive end to the project, when

this end has been reached, the project is over and the team can return to previous

15 Cleland and King, "Team building in project management*,
Thamhain, chapter 32. pp 823.
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assignments. The team is drawn together to accomplish certain tasks within a predetermined

budget and within a specified time frame, Ryan (1979).

2.6 PROJECT MANAGEMENT TOOLS

2.6.1 Gantt charts

Gantt chart is bar chart, developed by Henry L. Gantt (1861-1919) (an American
engineer and pioneer in scientific management) at about 1915. Gantt chart shows the
relationship of activities over time. Gantt chart is primarily designed to control the time

element of a program.

The activities are listed in the vertical direction, and elapsed time is recorded

horizontally.
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Table 2.2 Gantt chart symbols'®

SYMBOL SYMBOL MEANING
[ Start of an activity
] End of an activity

Schedule worktime

[ : ] Actual progress of the activity
Point in time where the project is now
Delay caused by materials

Delay caused by repairs

el R BEAE

Delay caused by tool trouble

>

Operator absent

Gantt chart shows the start time, completion time, estimated duration of each task can
be read off easilyf Overlap between tasks can be shown, as well as the end of one task and
the coincidental beginning of another. The chart does not show which tasks must be finished
before others can begin, nor will it show the effects on the target date of delays in

Completing various tasks.

e ————

16 Adam, E. E. Jr,"Production and operation management , "
PP 307.
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2.6.2 Network analysis

Network analysis attempts to overcome the disadvantages of other models. Networks
are known by the acronyms as CPM (critical path method), PERT (program c:valuation and
review technique), and GERT (graphical evaluation and review technique),
CPM

This is a computer-based scheduling system on network and was introduced in the late
1950s to aid scheduling of large engineering projects. The CPM was developed by DU Pont
and Remington Rand. CPM is a deterministic system that uses the best estimate of the time

to complete a task.

CPM is an arrow network diagram which shows a chronological sequence in which
€vents must be completed in order to complete the whole project. The chief elements of the
diagram are:

1) An activity:- a time consuming effort that is required to perform part of a project. An
activity is shown on an arrow diagram by a line with an arrowhead pointing in the direction
of progress in completion of the project.

2) An event:- the end of one activity and the beginning of another. An event is a point of
accomplishment and/or decision. A cycle is used to designate an event.

It should be noted that the critical path is the longest time through that network. These
are events which have identical earliest and latest times. An event that is not critical is said
10 have slack. Slack is the calculated time span within which the event must occur. The term

slack is used only in referring to events.
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The concept of float is of greatest importance because this is the time available for
an activity in addition to its duration. Non-critical activities have float. There are different
kinds of float, and their measure has the form:

Float = End time - Start time - duration
Since both the start and end events of an activity have earliest and latest times, there

are four kinds of float possible. In practice only three are used, namely:

Total float

This is the time by which an activity may be delayed or extended without affecting

the total project duration.

Total float = latest end - earliest start - duration

Free float

This is the time by which an activity may be delayed or extended without delaying

the start of any succeeding activity.

Free float = earliest end - earliest start - duration

Independent float

This is the time by which an activity may be delayed or extended without affecting
preceding or succeeding activities in any way.

Independent float = earliest end - latest start - duration

PERT
PERT uses the same idea as CPM; but instead of using just the most likely time

estimates, it uses a probabilistic estimate time for completion of an activity.

The three estimates are:
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1) optimistic time (a)
2) most likely time (m), and
3) pessimistic time (b)
The time estimates are assumed to follow a bf_cta frequency of distribution that gives

the expected time as :

=a+4m+b

t
. 6

In PERT the expected time is computed for each activity, and expected times are used

to determine the critical path as for the CPM technique. t., expected time has a standard

deviation which describes its scatter, given by

Standard deviation along a path in the PERT network is the square root of the sum

of the individual variances for the separate activities along the path”.

N 3
O ™ Yo

— o S

17 peiter, G. E."Engineering design," pp 374.
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CHAPTER 3
3 RESEARCH METHODOLOGY

3.1 RESEARCH DESIGN

This study uses the case study design. The case study design was adopted because of
the resources and time scale constraints which thg researcher faced. Ideally, it would have
been more appropriate to use a survey design where large scale projects would.have been
Studied from different organizations and environments in order to arrive at more generalised

conclusions.

Nevertheless, although the case study approach is used for the study, several projects
of different types, within the Railways corporation were used. The number of projects
Studied and the methods of analysis used should permit the findings obtained to be extended

to the management of similar projects in other organizations.

3.2 POPULATION

This study was conducted at the Kenya railways. It is a study that examined the use
of project management techniques throughout the projects life cycles ie. from their inception
0 completion. All the problems and how they were solved to ensure the successful
Completion of the project will be studied. More emphasis was focused on the product, cost,

and time.
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The population is the list of all the projects which are classified as large projects by
the Kenya Railways and more specifically engineering oriented projects. Bent!® states that
the project size is dependent on the size of the company, therefore, " a large project” will
be in the context of Kenya Railways classification of projects for this particular study. The
Kenya Railways organization defines a large project as that involving an expenditure of more

than Ksh. 10 million. This definition was adopted in this study.

The population of large projects is convenient to the study in that a large project
involves a lot of activities in terms of time, cost, staff and materials both within and without
the project. Moreover, the interactions between the project organization and its environments
will be very significant and clearly spelt out in a large project than a small project, and that

is why the study focusses on the large projects.
3.3 SAMPLING

All large projects were selected and analyzed for the period between 1988 to 1996
This period had been chosen because the researcher was likely to find those who participated
directly in the project and are still working there. Also the period was considered enough to

find a reasonable number of projects for this study.

A list of projects both small and large is attached at the back as appendix 2. A sample

frame of 45 large projects was listed. A judgmental sample of 40 projects was selected.

L T R

. Cleland and Kinq,"plojt‘(‘t control : S(‘OD(? recognition, "
€d. Bent. chapter 24, Pg 597.
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Personal judgement was used to ensure that the sample reflects the
executed in different departments. Also, additional projects which »
were known to the relevant departments and executed in the same pe.

list constituted the sample frame for all large projects..

3.4 DATA COLLECTION METHOD

Primary data was collected through questionnaires and interviews from project
managers of the sample projects. The questionnaire was personally administered by the
researcher to the respondents. The researcher went to the project manager and explained the
purpose of the visit after which arrangements were made on the time to collect the
questionnaire and to hold the interviews. The interviews were extended to other project staff
comprising engineers, supervisors, and support staff. This information was important in
understanding the project management techniques used during the project process and

specifically on the human aspect.

The questionnaire was divided into two parts. A sample questionnaire is attached at
the back as appendix 1 with Part A of the questionnaire having 11 questions. These questions
captured information about the general experiences of the manager, extent of managers
participation in the projects, awareness of the project management tools and techniques used

by the project manager.

Part B of the questionnaire had 40 questions to capture information about the

environment and 11 questions to capture information about the project performance. The first
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40 questions investigated 8 dimensions of project environment.

. Project mission

. Top management support

- Planning and scheduling

. Personnel

. Technology

. Monitoring and feedback

. Communication

. Problem solving

The second 11 questions investigated 4 dimensions.

. On schedule and on budget

. Intention of the project and benefits

. Satisfaction of project manager

. Productivity and performance improvement of the use of the project.
Part B questions employed a 5-scale likert type, ranging from "strongly disagree" to

"Strongly agree".

Secondary data was also used in this study. Official records of the project were
examined as a source of secondary data. This inc]uded going through relevant files to
capture information about how the project was conceptualized, progress reports, and any
other information pertaining to the project during the project life cycle such as the cost,
contracted activities, planning mgthods, project scheduling, project control and utilization of
labour. This information was a good follow up to the questionnaire and was used to assist

in making conclusions and recommendations.
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3.5 ANALYSIS OF DATA

The data collected from part A of the questionnaire was analyzed by the use of
descriptive statistics such as proportions, frequency and percentages. This explained the
experiences, and participation of the project manager on projects, and also gauged the
awareness of managers on project management tools and techniques used in managing

projects.

Part B of the questionnaire was analyzed using factor analysis. The factors that are
considered important are highlighted in order of importance. These factors are the internal
and external environment of the project which can affect the project process. Factor analysis
method was used to determine those factors which can affect the project during the project
life cycle. The primary goal of factor analysis is to reproduce as accurately as possible
original intercorrelation matrix from a small number of hypothetical factors to which original
variables are linearly related. Varimax rotation was employed on the initial factor matrix to
improve in the interpretability of the data. The most common procedure in. factor analysis

is to single out for each factor those variables having the highest loadings in absolute value.
To perform factor analysis the SYSTATWS (window based) package was used.
3.5.1 Overview of factor analysis

Factor analysis is a procedure that takes a large number of variables or objects and

searches to see whether they have a small number of factors in common which account for
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their intercorrelation, Kinnear and Taylor (1991). They gave a number of possible application
of factor analysis as: data reduction, structure identification, scaling, and data transformation.
Churchill (1983) noted that factor analysis can be put to use in life styles and psychographic

research problems.

3.5.2 Steps of factor analysis

There are three steps in factor analysis solution:
1. to identify a set of correlations between all combinations of the variables of interest.
Intervally scaled input variables,
2. to extract a set of initial factors from the correlation matrix developed in the first step, and

3. to "rotate" the initial factors to find a final solution.
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CHAPTER 4

4 DATA ANALYSIS AND FINDINGS

A total of 32 questionnaires were sent out, only 31 were received, and one was not
fully answered. Therefore, the researcher analyzed only 30 completed questionnaires. Part
A of the questionnaire is summarized and presented in terms of proportions and frequency,

and Part B of the questionnaire is represented using factor analysis.
4.1 ANALYSIS OF RESPONSES ON PROJECT ENVIRONMENTS
The results of Part A are summarized in the tables below:

Table 4.1 Manager’s experience.

Frequency Percentage
With experience 14 46.67
With no experience 16 53.33
Total 30 100
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Table 4.2 Number of projects managed by project managers.

0 1 2 More Total
than 3
Number of projects 14 1 4 11 30
Percentage 46.67 3.33 13.33 36.67 100

Table 4.1 and 4.2 indicate that some projects were handled by some project managers
for their first time to be 46.67%. While 53.33% of the project managers had some
experience in at least more than one project. On interviewing the project managers, the
researcher found out that most of them had not been trained on project management prior to
their appointment hence relied on the experience of their first projects. Those who had no
experience just did their work as part of their duties, since appointments were purely done
by their departmental heads. Projects should not be used as a testing ground, since they
involve a lot of money and this should be considered when appointing managers on projects.

Also time and performance of the project is equally important.
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Table 4.3 Managers working full time on projects.

Frequency Percentage
Working full time 18 60
*Not working full time 2 ' 40
irotal 30 | 100

Table 4.3 above indicate that managers who worked full time on the projects after
their appointments was about 60.00%. This means that they started the projects from
inception to completion. On the other hand 40 % of the projects were undertaken by managers
who were still doing their normal office work. An interview with the managers confirmed
that to some extent, the divided commitment affected their work at the project site. This
resulted in poor supervision and eventual delay of the projects. There is need to have
managers working on full time, this will ensure good supervision and also problems will be

solved at the right time when they arise.




Table 4.4 Involvement of Project Managers in entire life cycle of a project.

Frequency Percentage
Complete involvement 24 80
:artial involvement 6 20
7otal 30 100

From table 4.4 above indicate that 80% of managers were involved in the projects
from their inception to their completion. 20% of the projects were however, handled by
different project managers. In an interview with the managers, the reasons for changes were
attributed to promotions, transfers, job termination and retirements. These changes led to
project delays. The projects had to be handed over to another manager. The organization
should endeavour to promote people while still on the project, the changing over can create
new style of management which also can cause delays. The new manager will have to learn

how the project has been approached before embarking on it. The project staff will have to

get used to tﬁe new manager. A lot of time here will be wasted in the process.
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Table 4.5 Projects which started on schedule.

Frequency Percentage
Starting on schedule 17 56.67
kNot starting on schedule 13 43.33
Total 30 100

From table 4.5 above, 56.67 % of the projects were started on schedule while 43.33%
were started late. Most managers attributed the late start due to financial availability and
administrative problems. Others mentioned the late arrival of consultants and procurement
of equipments which were needed for startup. Also, other project managers attributed the late
start due to the revision of prices, bad weather conditions, especially for civil engineering

projects.
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Table 4.6 Projects completed on schedule.

b Frequency Percentage
:ompletéd on schedule 8 26.67
T\Iot completed on schedule 22 73.33
\T;tal : 30 100

From table 4.6 above most of the projects were not completed as scheduled and this
accounted for 73.33% of the projects. Only 26.67% of the projects were completed as
scheduled. Most project manager’s attributed the non completion according to schedule on
: 1) slow process in decision making, 2) consultants falling sick and no immediate
replacement, 3) under estimation of time required by the activities, 4) delays in the
Procurement of eduipmems, 5) lack of cooperation within the departments, 6) incorrect
design drawings, 7) major changes/variations of the design when the project was still in the

Process, and 8) lack of morale among staff.
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Table 4.7 Project given special support.

Frequency Percentage
Given special support 15 ‘ 50
No special support 15 50
Total 30 100

From table 4.7 above indicates that 50% of the projects were given special support
and 50% were not. On interviewing the project managers, the reasons for special support
included lack of cooperation among the various departments involved in implementing a
project. When departments fail to cooperate, support from the top became necessary in order

to proceed.
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Table 4.8 Awareness of the tools used in project management.

Frequency Percentage

Milestone 8 26.67
Bar chart 18 60

CPM 14 46.67
PERT ’ 23.33
GERT 0 0

Project duration charts 19 63.33
Project life,cycles charts 2 6.67
Pie charts 4 13.33
Others 0 0

From table 4.8 above, the bar chart and the project duration charts are the most well
known tools in project management at Kenya Railways. The proportion of awareness for

these tools are 60% and 63.33% respectively. It may be recalled from table 4 1 that 53.33%
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of the project managers did not have an experience in project management. It is difficulty,
therefore, to expect these managers to be aware of how tools such as CPM, PERT and

GERT are applied in the management of projects without some training.

Table 4.9 Project management techniques used.

M | % N % | % | Toal
Control of quality | 19 63.33 8 26.67 3 10 30
Control of 17 56.67 10 33.33 3 10 30
Programme
(time)
Control of 10 33.33 15 50 5 16.67 | 30
variations (staff,
materials)
Control of cost 16 53.33 8 26.67 6 20 30
Total 62 41 17

MI = most important N = neutral LI = least important
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From table 4.9 above, control of project quality , control of time, and control of cost
were the techniques which were mostly used by the project manager. It can also be seen that
many of the project managers did not put a lot of emphasis on the control of variations in
staff and materials. This agrees very well with the traditionally emphasized project
management objectives as being quality, time and cost. Yet control of staff and materials will

affect all the three objectives.

4.2 FACTOR ANALYSIS

Factor analysis was performed on part B of the questionnaire to determine the factors
that significantly affect project management. Part B of the questionnaire had 40 questions on
project environment and 11 questions on project performance. The first 40 questions
investigates 4 dimensions, as given on page 43, a sample of the questionnaire is attached at

the back as appendix 1.
A statistical package known as SYSTATWS (window based) was used to analyze this

data. Two analysis were done, one for the responses of project managers, and the second

on project performance and the results are presented below.
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Table 4.10 correlation matrix for project managers response.
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Table 4.10 above shows the correlation matrix of the forty variables which were
contained in the questionnaire of part B. This is the basis of generating factors and shows the
intercorrelation among variables. For example, question 2 is highly correlated with question
1 by 0.952. For high correlation the number should be either close to 1 or -1. Zero indicate
no correlation while between 0.7 and -0.7 indicate weak correlation. Variable 28 is highly
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correlated to variables 1, 2, 3, 4, 5, 6, 16, 17, 19, 22, 23, 24, and 27. Some variables are
negatively highly correlated, for example, variable 33 is negatively highly correlated to

variables 2, 4, 5, 16, 23, and 24.

Table 4.11 Initial output of variable, communality and eigen values M.

Variable 1 B Ly .4 5 o il
Communality 1 1 1 ' 1 b d
Eigen values 24.0 8.3 4.0 3.6 [ SRR ¢
% variance 60.0 20.8 10.1 9.0 RS

Table 4.11 above shows the initial output of the variables, communality and eigen
values of the initial factor matrix. The communality is the proportion of the variables’s
variation to the total variation that is involved in the factors. All variables have a good

contribution to the factors, this is indicated by 1 or 100%.

A quick glance at the eigen values shows that there are four main factors. The four
factors are indicated by eigen values more than 1. Factor 1 explains 60% of the variation,
factor 2 explains 20.8% of the variation, factor 3 explains 10.1% of the variation and factor

4 explains 9% of the variation.
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Table 4.12 Initial factor matrix (I).

Factor 2

56

Factor 3 Factor 4
125 913
287 -.028
-.033 405
304 246
5 184
128 -.080
-.351 .108
-.526 580
-.526 .580
-.322 -.116
-.116 . 159
-.060 -.020
045 -.167
-.034 «oas
.106 250
-.031 -.125
182 269
765 170
-.188 240
613 663
.104 -.030
-.021 -.086
436 -.406
247 A
-.215 -.065
-.012 -.127
.298 188
.363 176
363 -.399
417 629
.374 532
451 061
-.279 406
-.666 088
-.453 313
138 .. 231
-.098 007
072 166
-.082 -.491
-.053

-.092



From table 4.12 above shows the initial factor matrix. The coefficients shows the
correlation between the factors and the variables. For example, variables 1, 2, 3, 4, 5, 6,
7, 8, 9,10, 12,13, 16, 17, 19, 21, 22, 23, 24, 25, 26, 27, 28, 29, 32, 33, 35, 37, 38, 39,
and 40 loads heavily on factor 1; variables 11, 14, 15, 31, and 36 loads heavily on faétor
2: factor 3 is loaded heavily by 18 and 34, and factor 4 is loaded by 20 and 30. There is

need to rotate the initial factor matrix.

Table 4.13 Final output of variable, communality and eigen values (I).

Variable 1 2 3 4 ...
Communality 1 1 1 1 b sl
Eigen values 15.4 13.6 6.3 4.7 B 20
% variance 38.5 34.0 15.8 11.7 N

From table 4. 13 above shows the final output of the variables, communality and eigen

values of the rotated factor matrix.

A quick glance at the eigen values of the rotated factor matrix indicate four factors,
that is the eigen values are more than 1. Factor 1 explains 38.5% of the variation. factor 2

explains 34% of the variation, factor 3 explains 15.8% of the variation and factor 4 explains
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11.7% of variation.

Table 4.14 Final rotated factor matrix for respondents.

Factor 1 Factor 2 Factor 3 Factor 4

1 1929 091 358 028
2 970 187 -.086 129
3 .838 -.076 Ll -.009
4 .970 063 220 -.088
5 955 .140 S .003
6 471 .867 166 013
7 256 743 .603 136
8 261 195 .944 -.048
9 261 195 944 -.048
10 467 633 483 385
11 -.529 .843 -.001 -.094
12 318 883 344 .007
13 551 192 .194 179
14 .067 988 .089 110
15 -.249 827 153 -.048
16 .876 045 240 416
17 941 .068 331 -.032
18 - -.251 -.658 -.689
19 762 183 597 169
20 019 -.397 -.183 -.899
21 487 845 219 - 002
22 594 723 302 : 183
23 781 514 -.277 222
24 870 354 .066 338
25 379 792 427 au
26 372 899 210 .093
27 912 332 223 -.095
28 914 347 163 -.132
29 598 751 -.222 170
30 215 518 212 -.800
31 -.346 369 -.024 -.862
32 458 839 -.063 288
33 -.873 -.207 174 -.406
34 389 022 761 518
35 0 .686 127 -.040
36 -.307 923 -.178 -.145
37 384 - 838 382 072
38 17 576 1391 -.022
39 594 356 064 578
40 857 179

301 378

'
’
’
1
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From table 4.14 above shows the rotated matrix of the initial factor matrix. Varimax
rotation was performed on the initial factor matrix, varimax is an orthogonal type of rotation.
it attempts to simplify the columns of factor matrix by making all values close to either 0 or
1. This final matrix represents the terminal solution and it stands for both a pattern and a
structure matrix with the coefficients representing both regression weights and correlation
coefficients. The loading in a given row represents regression coefficients of factors that

describe a given variable.

In the final varimax rotated matrix factor 1 is loaded heavily by variables 1, 2, 3, 4,
5,16, 17, 19, 23, 24, 27, 28, 33, 38, 39, and 4Q. Factor 2 is loaded heavily by variables
6, 7,10, 11, 12, 13, 14, 15 21, 22, 25, 26, 29, 32, 36, and 37. Factor 3 is loaded heavily
by variables 8, 9, 34, and 35. Factor 4 is loaded heavily by variables 18, 20, 30, and 31.

This are as shown in the table below.

Table 4.15 The factors identified(T).

~~ Factor 1.: Project mission, preparation and control.

1. The goals of the project were in line with the general goals of the organization.

2. The goals were made clear to the project team.

3. The project results are beneficial to the organization.

4. The project was successful.

5. I can identify the benefits of the success of the project.

16. Project team personnel understood their role in the project team.

17. There was sufficient manpower to complete the project.

19. Project team had adequate technical training.

23. The technology which was used to support the project worked well.

24. The technology which was selected for the project was appropriate.

27. Regular meetings to monitor project progress and to improve the feedback to the project
team were conducted. '

28. Actual progress was regularly compared with the project schedule.

33. When the budget or schedule was revised, the changes were communicated to all
members of the project team.

38. In case of project difficulties, project team members knew exactly where to go for
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assistance.
39. All problems that arose were solved completely and confidently.
40. Immediate action was taken when problems came to project team’s attention.

—Factor 2.: Top management support.

//46. Top management was responsive to request of additional resources

| whenever need arose .

. 7. Top management shared responsibility with the project team.

~10. Top management supported my/our decisions concerning the project.

- 11. Some activities which had slack time or resources were utilized
for emergencies(extras). ,
12. There was a detailed plan (including time schedules, milestones, manpower requirements,
etc) for the completion of the project.

' 13. There was a detailed budget for the project.

| 14. Key personnel néeds were specified in the project plan.

| 15. Effective control system was in place to make sure the project did not go off the schedule

~ or budget.
hl. Specific project tasks were well managed.
22. The project people were well competent.
25. The people who implemented the project understood its development stage.
26. All important aspects of the project were monitored, including measures that provided
a complete picture of the project’s progress.
29. The results of project reviews were regularly shared with all project personnel who had
impact upon budget and schedule.
32. Individual/group supplying input received feedback on the acceptance or rejection of the
input.
36. In the event of problems, the reporting system was time sensitive.
37. Brainstorming sessions were used to solve problems.

=~ Factor 3.: Adéquate authority to the project.

// 8. Top management gave me enough authority for project.
. 9. Top management supported me during crisis.
| 34. The reasons for the changes of policies/procedures were explained to members of the
| project team, other groups affected by the changes, and Top management.
| 35. All groups affected by the project knew how to make problems known to the project
team.

/Eaﬂ_glﬁ_..: Staff appraisal.

\18. The personnel on the project team performance was evaluated.
20. The project team had been issued w.ith a job description.
< 30. When the budget or schedule required revision, input was solicited from the project
team.
31. The results (decision madt':. information received, etc.) of planning meetings were
published and distributed to project tcam.
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Table 4.16 Project performance correlation matrix.

1
2
3. -579 214 1

4 .44 -030 981 1

5 -376 .00 841 .82 1

§ .73 R W N6 B89 1

T i1 N L 33 379 ]

i 198 NN ) 480 485 9% |

§ g 331  .740DIc8085 IS60 115441950 905 |

10  -66 ST W USE 963 85 644 690 -1
H- o738 il 008 004 8D 905 435,507 -.595 . 97§ |

Table 4.16 above shows the intercorrelation matrix of eleven variables of project

performance. Variable 4 is highly correlated to 3. Variable 5 to 3 and 4 and so on

Table 4.17 Initial output of variable, communality and eigen values (II)

Variable e * 7 6 788 9 10 n
Commutiial 786 786 987 981 .892 .995 959 936 959 987 905
Eigen values BEE a0 0 0 0 o0 o0 o
« veidiial BRI 0 0 0 o0 o o
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Table 4.17 above shows the initial output of the variables, communality and eigen
values. All variables have a good contribution to the factors. For example, variable 1
contributes about 78.6 % to the factors and so on. The eigen values of the initial factor matrix

shows two factors, factor 1 explains 66.5% of variation.

Table 4.18 Initial factor matrix (II).

Factor 1 Factor 2 Factor 3 Pactor 4
1 -.521 ' .821 102 211
2 153 845 47 e
3 .996 -.080 .020 016
4 .987 .082 127 049
5 .830 -.022 551 088
6 941 -.320 105 041
7 .666 647 -.357 -.098
8 A3 .589 -.248 233
9 193 .567 -.125 -184
10 .980 -.167 -.110 _ 011
11 955 . -.288 054 -.043

Table 4.18 above shows the initial factor matrix of project performance. The variable

1 and 2 loads heavily on factor 2. The rest loads heavily on factor 1.
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Table 4.19 Final output of variable, communality and eigen values (II).

Variable 1 2 el T R ik R S ¢ 10 11
Communality 1 989 .4 1 b lasel ’ il I 1
Eigenhvalues B SRRy 22 0 04120 -0 0 o 0
% variance et 20 0 0. 0 0 o0 0 0

Table 4.19 above shows the final output of variables, communality and eigen values
of the rotated factor matrix. Communality is shown as 1 indicating good contribution of
variables to the factors. The eigen values indicates that there are three factors. Factor 1
explains 45.9% of variation , factor 2 explains 32.4% of variation and factor 3 explains

19.7% of variation.
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Table 4.20 Final rotated factor matrix (II).

Factor 1 Factor 2 Factor 3 i o
1 -.528 158 778 T
2 -.061 . 193 969 ; i
3 .826 494 .37 ‘ 035
4 844 .530 -.083 o
5 979 .145 139 2036
6 884 265 -.385 030
7 183 975 ot ‘et
8 332 902 104 e
9 424 873 176 i
10 758 .502 -412 e
1 854 324 -391 o

From table 4.20 above shows the rotated matrix of the initial factor matrix (I) of
project performance. In the final Varimax rotated matrix factor 1 is loaded heavily by
variables 3, 4, 5, 6, 10, and 11. Factor 2 is loaded heavily by variables 7, 8, and 9. Factor

3 is loaded heavily by variables 1 and 2.

Table 4.21 The factors identified on project performance.
Factor 1.: Project benefits to the organization.

3. This project that was developed worked. .

4. The project was used as intended by Kenya.rallways,
5. This project had direct benefits to Kenya railways.
6. Given the problem for which it was deve!oped, this project seems to do the best job of
solving that problems ie. it was the best choice among the set of alternatives

10. This project has a positive impact on pm(.iuctivity at Kenya railways.
11. The results of this project had a definite improvement in the performance compared to
the previous system.

Factor 2.: Project implementation process.

7. We were confident that non technical start-up pro!)lems were minimal.
8. I was satisfied with the process by which this project was completed.

9. Use of project has directly improved decision making or performance at Kenya railways.
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Factor 3.: Control schedule and budget.

1. This project had come on schedule.
2. This project had come on budget.

65



CHAPTER 5

5 SUMMARY AND CONCLUSIONS

The objective of this study was to explore the factors that affect project management,

a case study of Kenya Railways Corporation.

The findings reveal that most projects were in line with the organization goals. This
was attributed to the lengthy process of the selection procedure used, which starts from the
departments before going to the board of directors (BOD) for recommendations. That is, the
departments receive the ideas from their sections, this ideas are then developed within the
department to become projects. This projects relates to enhancing efficiency and improving
productivity within the department, hence overall KRC objective. If accepted, the cost
estimates are done and justification of the project is witten down, these are then forwarded

to the BOD as investment plan. This procedure can be referred to as the bottom-up approach

method to project selection.

The findings also reveal that most project managers need to be trained for them to
appreciate the tools and techniques of managing a project. There was poor monitoring and
control systems, poor planning and scheduling methods. Most projects actually ran late.
There is need to train potential managers so that they can be equipped with the necessary
skills of project management which involve the coordination of both human and non human
resources. The managers did not plan for contingencies such procurement of equipments with

some of them coming from as far as overseas.



It was also found that most of the project managers were engineers, who were more
concerned with the quality of the project, and had very little for the personnel in terms of
sharing and discussing problems. Conflicts which arose were solved elsewhere and were not
immediately resolved. There was little to do with performance appraisal of project staff. It
was also found that the project staff were not given job description on their appointment to
the project hence evaluation was not always possible.

The study reveals that there is poor communication and poor problem solving
techniques within the project organizations. This had been characterized by there being no
integration of the project organization with the parent organization. There is need to train
managers on the importance of integration to enhance communication and problem solving.
Top management concern and attention would also assist in bringing about the required

integration.

There is good evidence that most projects undertaken were in line with the
orgaﬂization goals and, therefore, have improved decision making and productivity. But the
support given by the top management was not enough. There is need to improve this so that
projects can be seen by all in the organization as being important to the organization well
being. This will also give project staff some morale and will enhance cooperation of other
departments which are not directly involved. The authority to proceed with the
implementation of the projects were not given quickly enough, this can dilute the purpose of
the project mission, especially if it involves projects which have direct impact on positioning

the organisation which is facing a tough competitor in business.
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From this study some projects did not start at the right time. A project should be
started at the right time otherwise it might be overtaken by events rendering it useless for the
intended purpose. In connection with the aforesaid, the selection procedure used is far too
long that it takes more than two to three years before the project is implemented. A lot of
changes are likely to take place in the intervening time such that the initial project planning

done will be found ineffective.

The results of the factor analysis shows that the most important factor that affects
project management is the project mission. Projects selected should be in line with the
organizational goals and beneficial to the organization. The selection of personnel is also
important in that they should be trained and should be conversant with solving of the project
problems. The selection of the technology is equally important. Poor selection of the
technology to use can delay the project and can make control of time and cost difficulty.

Project control system is also very crucial in monitoring the progress of the project.

The second factor is the top management support. The responsibility and decisions
made by the project manager and his staff should be supported by the top management. Also
planning of the project is important in order to effectively control the time and cost. The
personnel selected to the project should be of high calibre for ease execution of the project.
There is need to train project managers and project staff so that the project management tools

and techniques can be of use during the project process.



The third factor is the authority of the project manager. He should be given enough
authority to run the project so that he can effectively do his work. With enough authority he
will be able to solve problems of staff, make changes at the site of the project, and effect the

necessary policies/procedures which will assist him in the execution of the project.

The fourth factor is the project staff appraisal. It is important for the project staff to
be issued with job descriptions. This will facilitate evaluation of staff on the project. Also,
there is need to involve the project team in maki’ng decision especially when it concerns time
and cost. The project staff will be in a position to know how they are doing and what is

required of them.

The results of analysis of project performance after final varimax rotation shows the
most important factor as being the selection of the project, in that the project should work
as intended by solving the problems which were there before and more so it should improve
productivity and efficiency in the work environment. This will improve the overall

performance of the organization.

The second factor is the project implementation process, such that non technical start-

up problems are as minimal as possible. This will ensure satisfaction both on the project team

and the organization itself.

The third factor is project control system. This will ensure that (he quality of the

project itself, the time (schedule) and budget (cost) are well taken care off
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5.1 LIMITATION OF THE STUDY

A major limitation of this study was the reluctancy of some project managers’ to
participate in this exercise, some took the questionnaire before they could make up their mind
and some returned the questionnaire unfilled. This made the study to use 32 projects instead
of the anticipated 40 projects. Due to the time and resource constraints, the study used a case
‘study design instead of using a survey design which shéuld have examined projects from

many organizations.

5.2 SUGGESTIONS FOR FURTHER RESEARCH

Many investments are made, which work as they were designed to do, being well
managed, but are yet very poor investments because they produce the wrong things or satisfy
only low priority needs, Little and Mirrlees (1976). This is an area which needs to be

researched on, on how these projects should be managed to meet their intended purposes
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UNIVERSITY OF NAIROBI

FACULTY OF COMMERCE

Tlephone: 732160 Ext, 215 P.0. Box 30197
flegrams: “Varsity”, Nairobi Nairobi, Kenya
tlex: 22095 Varsity

April 26th 1996

INTRODUCTORY LETTER:  MR. MWADALI, D. fM .

Mr. Mwadali, D. L. is a Masters student in the Faculty of Commerce,
University of Nairobi. 1In partial fulfilment of the requirements

of the Masters in Business and Administration (MBA) degree, he

is conducting a study on " "ANALYSIS OF MAJOR FACTORS THAT AFFECT
PROJECT MANAGEMENT: A CASE OF KENYA RAILWAYS PROJECTS",

Your organization/firm has been selected to forpm part of this study.
To this end, we kindly request your assistance in completing the
questionnaire which forms an integral part of the research project.
Mr. Mwadali will be responsible for the administration of tHe
questionnaire. Any additional information you might feel necessary
for this study is welcome.

The information and data required is needed for academic purposes
and will be treated in strict confidence. A Copy of the research
project will be made available to your organization/firm upon

request.

Your cooperation will be highly appreciated.
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David. N. Mwadali,
UNIVERSITY OF NAIROBI,
Faculty of commerce,
P. O. Box 30197,
NAIROBI,

Dear respondent,

. I am a postgraduate student at the University of Nairobi. In fulfilment of the
requirements of Master of Business and Administration (MBA) course, I am undertaking a
research in the analysis of major factors that affect the Mmanagement of projects at Kenya
railways.

I kindly request for your assistance in completing the attached questionnaire. I would
like to ensure that any comments made to the undersigned wil] be treated in confidence and

used entirely for academic purposes.

Thanking you in advance for your cooperation.

Yours faithfully

.

D. N. Mwadali
MBA student.

Dr. I. M. Mbeche
Supervisor.
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QUESTIONNAIRE

PART A

Project name:

1) Year the project was undertaken

2) Number of project staff (approx.)

3) BMetly describé the project, giving the specific

goals:

Please tick in the box provided.
4) Was this your first project to manage?
YES []

NO []

If NO, please give the number of project you have managed.

——

5) Were you working on the project on a full time basis?

YES []
NO []

If NO, please give a brief explanation on whether this other assignment had strained your

Al bt S R SRR L the Project
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6) Did you start off the project?
YES []

NO []

If NO, how many mangers were there before you.
7) Was the project started as scheduled?
YES []

NO []

If NO, briefly state the problems of your response above.

8) Was the time frame covered as planned?
YES []

NO []

If NO, briefly state the reasons for the delay of the project?
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9) Can you say the project was given special treatment by other departments ie. the
bufeaucracy was minimal.

YES:f]

NO []

10) Please tick any of these project management tools which you used during the project

1) Milestone chart []
ii) Bar chart (Gantt chart) []
iii) Critical path analysis (CPM) []
iv) Program evaluation review techniques (PERT) []
v) Graphic evaluation review techniques (GERT) []
vi) Project duration charts []
vii) Project life cycles charts []
viii) Pie charts []

ix) others (specify)

x) others (specify)

11) To what extent did you use this project management techniques, please state the degree
of improtance in each case.

more important neutral  Jess important
i) control of project quality [] [] []
ii) control of programme (time) [] [] []
iii) control of variations

(staff,materials) [] [] ()

iv) control of cost (] [] (]
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PART B
Please circle the number that indicate the extent to which you agree or disagree with the

following statements as they relate to the project which you participated in.

strongly - neutral strongly

disagree agree
1.The goals of the project were in line with
the general goals of the organization. 1 2 3 d 5
2.The goals were made clear to the project
team. 1 2 3 4 5
3.The project results are beneficial to the
organization. 1 9 3 4 5
4.The project was successful. 1 2 3 4 p
5.1 can identify the benefits of the success of
the project. 1 2 3 4 5
6.Top management was responsive to request
of additional resources whenever need arose. | 2 3 4 <
7.Top management shared responsibility with
the project team. 1 2 3 4 5
8.Top management gave me enough
authority for the project. 1 2 3 4 5
9.Top management supported me during
crisis. 1 y 3 4 5
10.Top management supported my/our
decisions concerning the project. | 1 2 3 4 5
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11.Some activities which had slack time or
resources were utilised for

emergencies. (extras)

12.There was a detailed plan (including time
schedules, milestones, manpower
requirements,etc.) for the completion of the
project.

13.There was a detailed budget
for the project.

14 Key personnel needs were specified in the
project plan.

15.Effective control system was in place to
make sure the project did not go off the

schedule or budget.

16.Project team personnel understood their
role in the project team.

17.There was sufficient manpower to
complete the project.

18.The personnel on the project team
performance was evaluated.

19.Project team had adequate technical
training.

20.The project team had been
issued with a job description.

strongly neutral

disagree

1 i 3
1 G 3
1 2 3
1 2 3
1 2 3
1 9. 3
1 . 3
1 2 3
1 > 3
1 2 3
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21.Specific project tasks were well managed.

22.The project people were well
competent.

23.The technology which was used to
support the project worked well. '

24.The technology which was selected for
the project was appropriate.

25.The people who implemented the project
understood its development stage.

26.All important aspects of the project were
monitored, including measures that provided
a complete picture of the project’s progress.

27 Regular meetings to monitor project
progress and to improve the feedback to the

project team were conducted.

28.Actual progress was regularly compared
with the project schedule.

29.The results of project Feviews were
regularly shared with all project personnel
who had impact upon budget and schedule.

30.When the budget or schedule required
revision, input was solicited from the project

team.

79

strongly neutral strongly
disagree . agree

—
N
w

=<

W



31.The results (decision made, information
received, etc.) of planning meetings were
published and distributed to project team.

32.Individual/group supplying inpu.t re.ceived
feedback on the acceptance or rejection of
the input.

33.When the budget or schedule was revised,
the changes and the reasons for the changes
were communicated to all members of the

project team. :

34.The reasons for the changes of
policies/procedures were explained to
members of the project team, other groups
affected by the changes, and Top
management.

35. All groups affected by the project kx?ew
how to make problems known to the project
team.

36.In the event of problems, the reporting
system was time sensitive.

37.Brainstorming sessions were used to solve
problems.

38.In case of project difficulties, project
team members knew exactly where to go for

assistance.

39.All problems that arose were solved
completely and confidently.

40.Immediate action Wwas tz.ikcn whc.n
problems came to the project team's

attention.

strongly neutral
disagree

1 2 3
1 2 2
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 % 3
1 2 3

strongly

agree
4 5
4 5
4 5
4 5
4 5
4 5
4 5
4 5
4 5
4 5



PROJECT PERFORMANCE

1.This project had come on schedule.
2.This project had come on budget.
3.This project that was developed worked.

4.The project was used as intended by Kenya
railways.

5.This project had direct benefits to Kenya
railways.

6.Given the problem for which it was
developed, this project seems to do the best
job of solving that problem ie. it was the
best choice among the set of alternatives.

7.We were confident that non technical start-
up problems were minimal.

8.1 was satisfied with the process by which
this project was completed.

9.Use of project has directly improved
decision making or performance at Kenya
railways.

10.This project has a positive impact on
productivity at Kenya railways.

11.The results of this project had a definite
improvement in the performance compared
to the previous system.

strongly neutral
disagree

1 2 !
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2 ;
1 2 3
1 2 3
| 2 3

strongly
agree
4 5
4 5
4 .
4 8
4 5
4 5
4 5
4 5
4 5
4 5
4 5
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I-III

ANNEX 111

SUMMARY OF CAPITAL EXPENDITURE RECOMMENDED IN STAP

Project

Nusber

1.1

r &

.

¥

2

ripti f Projects

Provision of additional
motive power.

Purchase of 10 class
94 locomotives

Rehabilitation of 5 Class

87 locomotives and modification
and repairs to 10 Class 71
locomotives

Improve maintenance
standards of locomotives

Provide additional and
improved facilities at
Changamwe diesel depot.

Provide additional and
improved facilities at
Nairobi diesel depot.

Objective of Project

’

Secure a significant increase
in Line haulage capacity.

Provision of additional
haulage capacity of 4000
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