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ABSTRACT

The aim of the study was to identify various management practices and how they affect the
completion time of building projects in Ghana. The study involved sampling the views of
major parties involved in a building project, that is client (both individual and corporate.:.),
consultants(designers and supervisors) and contractors (D1K1 classification). The study
investigated the various management practices applied on a building project and determined
which of the practices had strong effect on completion time. It went further to determine how
significant the strongest factors were in terms of it affecting or not affecting completion time.
It also determined whether consultants, clients and contractors differed in their responses as
to which of the management functions (Planning, directing, organising, staffing and
controlling) had the strongest effect on the completion time of building projects. The study

also considered respondents application of some of the management practices on projects.

Responses from contractors, consultants and clients put together produced findings such as:
identification of fifty management practices. Among these management practices, poor
planning, inadequate contractor experience, long waiting time for approval of drawings by
client, delay in design information and discrepancies in design, etc. were identified as some
of the strongest management practices affecting delay. Again, among the strongest factors
that were identified, poor site management and supervision was the most significant factor at
the 95" percentile with respect to it affecting or not affecting completion time. Another
finding was that clients, contractors and consultants differed in the management functions

they perceived as having the strongest effect on time.
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The study concluded that management practices indeed had a strong effect on completion
time of building projects. A key recommendation made from the study is the need for people
in the industry to be more knowledgeable in management practices (especially the usage of
various planning techniques) and if possible become one of the key qualifications for

classification under the Ministry of Works and Housing,
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CHAPTER ONE

1.0 INTRODUCTION

1.1 BACKGROUND OF STUDY

Management may be defined in so many w

:'&

1at uns through all the
definitions is that, it is a process of achieving goals through the coordinated performance
of specific functions of planning, organising, staffing, directing and controlling. This 1s a
generic concept, thus it has different facets including construction management.
Achieving the goal of a timely completion and successful execution of a building project
involves the application of management functions and practices by the various parties on
a building project namely client, consultant and contractor. Management therefore is
essential in the construction industry. The recent evolvement of the project management
procurement arrangement into the construction industry is an evidence of the importance

of management on a building project.

However, a project is said to be successful if it is completed on time, within budget,
without accident, to a specific quality standard and overall client satisfaction (Oppong,
2003). Chan (1998) also established that construction time performance is regarded as
one of the critical project success factors and also gives an indication of an efficient

industry. These assertions indicate that timely completion of a project is essential and can
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be best achieved with management. This research seeks to consider the management

practices carried out on a building project and their effect on the completion time.

1.2 STATEMENT OF PROBLEM

Qver the years, a lot of research work has been carried out to investigate the causes of
delays of building projects. The findings of these research works identified the causes of
delays to be due to the activities carried out by the parties involved in a building project
from conception to completion. Many of the activities were found to be management
based. Oppong (2003) for instance identified the following factors as being responsible
for the problem: poor site management and supervision, mistakes and discrepancies in
design documents, flow of information between project team members, delays in design
information, differences in planning and scheduling at pretender stage and long waiting
time for approval of test samples of materials as some of the major causes of construction
delays. Chan and Kumaraswamy (1998) also identified the following factors as being
responsible for the problem: low speed of decision making involving all project teams,
client initiated variations, necessary variations of works and inadequate contractor
experience. Mezher and Tawai (1998) added changes in design and availability of
drawings. Elinwa and Joshua (2001) identified improper planning and underestimating
of project duration. Nahapiet and Nahapiet (1985) also added client experience and
decisiveness and good working relation between main parties with Nick G. et al (2004)

identifying client indecisiveness and non-uniformity. Ahmad et al, (2006) discovered the

Topic: Effects of management practices on the completion time of building projects Page 2



disruptions in communication of information and poor timely communication of
information. Okpala & Aniekwu (1988) postulated that ineffective management of site-
operations can be due to lack of experience level, inadequate technical and managenal
manpower as well as low level of production. The above mentioned causes of delays
which are management oriented strengthen the assertion that management practices have

effect on the completion time of building projects.

Having deduced that management practices affect completion time of building projects,
there is the need to investigate the effect of these management practices on completion
time and identify the ones that have the strongest effect on completion time of building
projects. By so doing, steps could be taken to ameliorate, if not eliminate, their effects on

project completion times.

1.3 AIM
The aim of this research is to identify various management practices and how they affect

the completion time of building projects.

1.4 OBJECTIVES

To achieve the aim of the study, the following objectives have been set:

* To identify management practices applied to a building project that affect

-

completion time

Topic: Effects of management practices on the completion time of building projects Page 3
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+ Determine strongest management practices that affect completion time.

¢ Determine whether clients, consultants and contractors differ in how they

perceive the management practices that have effect on completion time.

1.5 HYPOTHESIS

¢ Planning is the key management function that influences project completion time

the most.

+ Clients, consultants and contractors differ in what they perceive as the strongest

management functions that influence project completion time the most.

1.6 RESEARCH METHODOLOGY

In order to achieve the objectives outlined the study will follow the methodology

outlined below:

+ A comprehensive literature review from publications was carried out to identify
the management practices used by the project team to attain prompt project

delivery time.

Topic: Effects of management practices on the completion time of building projecis Page 4



*

A survey was conducted in which questionnaires were distributed to sampled
consultants, clients and contractors to solicit information on the extent to which.:
each management practice influencet completion time and to identify the

importance respondents attached to management issues relating to time.

The data collected was analysed by using the Statistical Package for Social
Sciences (SPSS 11) and Microsoft Excel (excel 2007) with the types of statistical
test available. The Relative Importance Index (RII) was also used to identify the
strongest management practices that most influence completion time. The
analysis was able to determine the practices that had strong significance on the

existence of project non-completion.

1.7 SIGNIFICANCE OF THE STUDY

The significance of the study is two fold.

+ Firstly the study proved valuable in providing a better understanding of the issue
of project non-completion, thereby complimenting the reviewed literature on
effective time management of building projects.

¢ Secondly, the study has made some useful recommendations on improvement of
time management practices which if adopted could avoid delays in future building
projects Ghana.
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1.8 LIMITATION

¢ The scope of the study is limited to DI/KI contractors located in Ghana

+ The assignment of management practices to functions were subjective

1.9 ORGANIZATION OF THE STUDY

The study was grouped into five chapters.

The first chapter focused on the introduction of the study, the statement of problem and

significance of the study.

The second chapter looked at the literature review.

Chapter three dealt with the method used for the study.

Chapter four discussed the analysis of the results of the study.

The fifth chapter dealt with the conclusions and recommendations of the study.

Topic: Effects of management practices on the completion time of building projects Page 6



CHAPTERTWO

2.0 LITERATURE REVIEW

2.1 DEFINITION AND GENERAL INTRODUCTION TO MANAGEMENT

The word management has so many definitions but the concept that runs through all
the various definitions is that, management is the process of achieving an
organisation’s goals through the coordinated performance of five specific functions-
planning, organising, staffing, directing and controlling (Schwartz 1980; Turkson
1997, Mullins 2002; Kerzner 2003). Management is a generic concept. Thus it has
many different facets like construction management, business management, hotel
management, transport management, hospital management and so on but the concept

is the same for all the facets. The focus of this study is on construction management.

Construction management is a management process in which a group of people of
different skills and background work together to execute a construction project
economically without affecting the quality in a well planned and organised manner.
Management is essential in construction because the limited resources need to be
utilised within constraint of time under conditions of uncertainty so as to derive
maximum construction output. Other reason that makes management an essential
component of the construction industry is the need to complete the works in the
shortest possible time and the coordination of the efforts of the project participants to

achieve this objective. Proper understanding of construction management should
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therefore, begin with the understanding of the core concept of management which is
the same in all the facets of management and involves the main functions of
management. The nature of the construction industry is such that the works are carried
out in project form. The construction projects are temporary in nature and a one time
undertaking. This charactenstic of construction projects make it impossible for
feedback on a project to be used on the same project. Other characteristics of building
projects are that, they have specific objectives that need to be accomplished such as
time, cost and scope which usually include quality. That is to say, construction
projects have start and end dates and fixed budgets. Due to these special features of
const projects, 1t i1s therefore not surprising then that executives and academics in the
construction industry are now adapting the concept of proiect management for
effective execution of construction projects. The concept of project management
involves: 1. planning projects which includes; defining of work requirements, quality
and quantity of work and defining of resources needed, and 2. Project monitoring;
which also include tracking progress, comparing actual outcome to predicted outcome
and analysing impacts and making adjustments if necessary. The major constraints in
the execution projects are traditionally listed as scope, time and cost. These

constraints are further discussed below.

2.1.1 The Traditional Triple Constraints

Traditionally, three constraints namely: scope, time, and cost are also referred to as
the project management triangle where each side represents a constraint. One side of

the triangle cannot be changed without impacting the others. A further refinement of
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the constraints separates product 'quality’ or ‘performance’ from scope, and tumns

quality into a fourth constraint. The time constraint refers to the amount of time

available to complete a project. The cost constraint refers to the budgeted amount

available for the project. The scope constraint refers to what must be done to produce

the project’s end result. These three constraints are often competing constraints

increased scope typically means increased time and increased cost, a tight time

constraint could mean increased costs and reduced scope, and a tight budget could

mean increased time and reduced scope. The constraints are further enlightened as

follows:

Time - Broken down for analytical purposes into the time required to complete
the components of the project, which is then further broken down into the time

required to complete each task contributing to the completion of each

. component.

Cost - Cost to develop a project depends on several variables including
(chiefly): labour rates, material rates, risk management, plant, equipment and
profit. For instance, when hiring an independent consultant for a project, cost
will typically be determined by the consultant's hourly or daily rate multiplied
by an estimated time for completion of an assignment.

Scope - Requirements specified for the end result. The overall definition of
what the project is supposed to accomplish, and a specific description of what
the end result should be or accomplished. A major component of scope is the
quality of the final product. The amount of time put into individual tasks

determines the overall quality of the proiect. Some tasks may require a given

Topic: Effects of management practices on the completion time of building projects Page 9



amount of time to complete adequately, but given more time could be
completed exceptionally. Over the course of a large project, quality can have a

significant impact on time and cost or vice versa (Wikipedia Encyclopedia,

2006)

The first challenge in managing building projects is ensuring that a project is
delivered within the defined constraints. The second, more ambitious, challenge is the
optimized allocation and integration of the inputs needed to meet those pre-defined
objectives. The project, therefore, is a carefully selected set of activities chosen to use
resources (time, money, people, materials, energy, space, provisions, communication,
quality, risk, etc.) to meet the pre-defined objectives. The management of building
construction projects requires knowledge of principles of management as well as an
understanding of the design and construction process. Effective management is
therefore needed to achieve a desired specific objective and constraint such as the

required time frame for completion which is the major concern of this study.

A significant number of research works have emphasized more on time as an
indicator of project success. Both Nkado (1995) and Chan and Kumaraswamy (1997)
concluded that completing projects on time serves as an indicator of an efficient
industry. Latham (1994) also reported that ensuring timely completion of projects is
one of the important needs of clients in the building industry. All these examples
indicate that time management of building projects are essential and at This juncture,
having identified the main focus of the study as the management of time in building

projects, it is essential to discuss some examples of delays caused by poor
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management practices. A study by Frimpong et al. (2003) on groundwater projects in
Ghana indicated that 33 out of 47 projects were delayed and among the most
significant delay factors were finance related and poor contract management. Chan
and Kumaraswamy (1998) also indicated six significant factors of delays all which
happen to be management issues, these are; poor site management and supervision,
low speed of decision making involving all project teams, client initiated variations,
necessary variations of works and inadequate contractor experience. Mezher and
Tawai (1998) also identified cash problems and changes in design and availability of
drawings. Several works by researchers such as Almomani (2000) also identified
other delay factors such as poor designs, site and economic conditions. Finally Elinwa
and Joshua (2001) identified in (Nigeria) other factors such as improper planning and

underestimating of project duration.

Analyses of the foregoing research works indicate that, delay factors are mostly
management issues. Although other research works have shown finance as a major
factor of delay in most building projects (Oppong, 2003, Mensah, 2002) asserted that
the problem of financing could be minimised if the client managed his/her affairs
adequately to pay contractors on time and contractors also adopt a good cost control
mechanism which is an aspect of management which enhances financing during
production. So, in summary, it can be said that almost all the causes of delays can be
attributed to management issues and therefore, with effective application of
management principles and practices, delays can be minimised. This point was
supported by Nahapiet and Nahapiet (1985) who found out that out of the four main

factors contributing to fast delivery of projects, two of them were management
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practices; client experience and decisiveness and good working relationship between

main parties.

What, therefore, are management functions especially those related to the timely
completion of building projects? In the execution of building projects, management
functions are practised by the various parties involved in the project. Each of these
functions is also practised by the parties involved depending on the procurement
system/phase in use and the stage or phase of the proiect. It is, therefore, essential that
the roles of each of these parties are discussed before the various management

functions are described.

2.2 PARTIES FORMING A BUILDING PROJECT TEAM

The following are the parties that form a building team.

2.2.1 Client

The client, otherwise known particularly in contract documents as the building owner;
the employer can be public sector or private sector. A private sector client can either
be an individual (examples are individuals and sole proprietors) or corporate
(examples are companies and firms controlled other than by a sole principal). The
public sector client is a publicly owned organisation. To the building project team, it
is the client who initializes a project and it usually starts with a want or need which is
termed as an input and considered by a project management team This need is

encapsulated into a brief which sets out the constraints of time, cost, quality and
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safety. The satisfied need is also described as the output in project management

(Maylor, 2003; Obeng-Ayirebi K. 2002).

Depending on the type of procurement system in use, the role the client plays varies
but according to Moxley 1993, the common roles in all the procurement systems are:
the authority to approve expenditure on projects, the form that the project takes, the

timing and payment of fees.

2.2.2 Consultant

According to a viewpoint shared by Albert P.C._ et al (1999), the consultant is the
body appointed by the client to take up the project management role on his/her behalf.
The consultant may be made up of one firm (consortium) or a group of firms with a
lead consultant usually the project manager or the architect. The lead consultant
coordinates the activities of all the parties. The consultant maintains tight control over
time, cost and quality for the building project. The consultant also arranges meetings
to facilitate the design, construction and commissioning stages of the project. The
consultant referred to above comprises construction professionals (i.e. architect,

quantity surveyors and engineers).

2.2.3 Contractor

A broad over simplification of the contractor’s role in a building project is
transforming plans and specification into a reality (Bruzan, 1998). Contractors
represent the interests of clients as those interests relate to products and construction

methods. Their performances are normally defined in terms of cost, time and quality.

Topic: Effects of management practices on the completion time of building projects Page 13



The team includes; sub-contractors, suppliers of materials and public sector agencies.

Having identified that management functions also relate to procurement systems, the

next focus is a brief discussion of the major procurement systems practised in Ghana.

2.3 PROCUREMENT SYSTEMS

Generally procurement system may be classified in respect of the level of integration
of design and construction processes such as: Conventional/traditional, integrated and
management-oriented procurement system. There are sub-categories under these three
broad ones and they listed as follows:
1. Conventional/Traditional
2. Integrated -

1. Design and Build

ii. The variance of (1) are: Package Deal and Turnkey
3. Management Oriented -

i. Management contracting

ii. Construction management

iii. Project management (not a system but arrangement)
Among the various procurement systems, the traditional and management orientated
are dominantly practiced in Ghana. Regarding the management oriented ones; the
most common one is the project management arrangement which usually incorporates
either the management contracting or the construction management (Obeng-Ayirebi
K, 2002; Osei Tutu E. 1999). Discussion will further be limited to these two

procurement systems.
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2.3.1 Traditional

The key feature of this form of procurement is the separation of design and

construction. The client appoints a team of consultants, frequently led by the architect,

to design the building and prepare tender documentation from a brief given by the

client. The method is characterised as a sequential approach: conception, development

and implementation phases. The design team is an independent advisor to the client

and the contractor is only responsible for the execution of the works in accordance

with the contract documents (Ashworth and Hogg, 2001; Osei Tutu E, 1999). The

figure below shows a structure showing the relationship between parties.

Client

Architect

Quantity Surveyor

| Consultant Engineers

...................... Functional Links

Contractor

Nominated Subcontractors
and Suppliers

Domestic Subcontractors and

Suppliers

Contractual Links

Fig 2.1 Structure of Traditional Procurement System
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2.3.2 Project Management Arrangement

The consultant (professional leader) is appointed at the inception stage of the project
on a fee basis to manage and deliver the whole project. This involves a manager
(normally called the project manager) who comes in right at the top interposed
between client and all consultants. The arrangement is defined as the overall planning,
control and coordination of a project from inception to completion on time, within
cost and to required quality standards. The project manager, in effect becomes the
client’s representative with authority to supervise and control the entire planning and
building operations from acquisition of site to completion of the project and
settlement of accounts. All construction works are carried out by sub-contractors
selected and appointed by a management contractor in consultation with the client and
his/her professional advisors (Ashworth and Hogg, 2001). Figure 2.2 shows a typical
structure showing the relationship between the parties as designed by Obeng-Ayirebi

K. (2002) for the Ghanaian industry.

Another feature related to management functions is briefly discussed below.

2.4 PROJECT PHASES

The two main phases of a building project are pre and post contract phases.
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2.4.1 Pre-Contract Phase

This is the first phase of the project. It begins from the period where the client makes

a decision to put up a building, through the tendering stage to when the contract is

signed with the contractor to put up the building.

..................... Functional Links

Cliemt
PROJECT MANAGER E
Quantity Architect Consulting Management ‘
Surveyor Engineers Contractor ,
Worker
Contractors

Fig 2.2 Structure of the Management Contracting System
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2.4.2 Post-Contract Phase
This phase starts from where the contractor has signed the contract for execution of
the works, through the construction stage, defects liability period to when the

contractor is paid after the final certificate.
Having briefly discussed the various features relating to management functions, I will
now discuss the main management functions and explain how they affect completion

time of building projects.

2.5 MANAGEMENT FUNCTIONS

Together, researchers have come out with a number of management functions ranging
from between four to seven. For instance whilst Mullins (2002) enumerates four
functions, Sharma (2001) enumerates seven and others such as Schwartz (1980),
Turkson (1997) and Kerzner (2003) mention five. Analysing these works may sound
contradictory but the ideal thing is that, regardless of the number, all the scholars talk
about the same functions with the only difference being that, those with lesser
numbers discusses the other functions as sub functions. An example is that in
Sharma’s seven functions, he mentions planning, organising, staffing, directing,
controlling, coordinating and communication. Schwartz and Kerzner’s five functions
also includes; planning, organising, staffing, directing and controlling. It may look
like Schwartz and Kerzner excludes coordinating and communications but they are
covered as sub-functions under organising and directing respectively. However, the
main functions that run through most literature are the five main functions developed

by Fayol in 1916 and they are:
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1. Planning

2. Organising

3. Staffing

4. Directing and

5. Controlling
The discussion below now focuses on these five main management functions and how
each of the parties in the building project team ( Client, Consultants and Contractors)
practice these functions in a project to achieve project success with particular
reference to the time constraints on projects. These functions do not strictly follow

each other, thus when one is being performed the others may still be ongoing.

2.5.1 Planning

Many authorities in management regard planning as the first management function
whilé others hold a contrary notion and regard decision making as the first
management function. Those who argue that the first management function is
planning support their stand with the argument that planning begins with decision
making (Turkson, 1997). In general, to plan means to set goals or objectives, and then
develop methods of achieving them. It therefore involves making decisions,
forecasting and making major and minor plans. In building projects, planning is a
fundamental and challenging activity. It involves the choice of technology, the
definition of work tasks, the estimation of the required resources and durations for
individual tasks, and the identification of any interactions among the different work
tasks. Generally, it concerns completing a project in the shortest possible time

compatible with economy and quality.
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The planning process begins with what is generally termed in project management as
“the input” which is a want or a need. The process also forms the skeleton of the
whole project. Therefore, without adequate planning, building works will be done
haphazardly and this may not help the achievement of time target For instance, the
planning stage is where decisions about the establish relationships between project
participants are taken. All these indicate that planning is the backbone of the success
of any building project. It is, therefore, not surprising that Hendrickson (2003)
concluded that developing a construction plan is a critical task in the management of
construction, even if it is not written and that a good construction plan is the basis for

developing the budget and the schedule of work.

There are two main levels of planning associated with building projects. These are

strategic and operational planning.

e Strategic Planning - Strategic planning deals with the high-level selection of
overall project objectives, including the scope, procurement routes, time-scale
and financing options. Strategic planning for building projects results in broad
outlines of what the project has to achieve and how it is to be achieved. It also
involves prioritizing of objectives.

e Operational Planning - Operational planning involves the establishment of
method statement for each activity. Operational planning allows a more
detailed look at the project’s resource requirements that is not obvious at the
strategic level. Examples of operational plans include a tender plan, feasibility

plan and construction plan (Harris and McCaffer, 2005)
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2.5.1.1 Client

The client’s involvement in planning depends on the type of procurement
system/arrangement in use and the phase of the project. In general, regardless of the
procurement system/arrangement in use, the planning stage for the client begins with
“the input” which is a want or a need. From the definition of planning, that is to set
goals or objectives, and then develop methods for achieving them. The client’s major
goal is to have a building within the four major constraints of time, cost, quality and
safety. The client will, therefore, be involved in strategic planning instead of
operational planning. Decision making by the client is a major element in
construction. In a research conducted by Nick G. et al (2004), it was found that client
indecisiveness and non-uniformity is a major factor on project success especially
time. In the case of the corporate client, it plans on how to superimpose the project

plané on its organisation plans (Maylor, 2003).

2.5.1.1.1 Pre Contract

At the pre-contract stage, the client, irrespective of the procurement system being
used, the client thinks about what to build(briefing) how(choice of consultants),
cost(financial arrangement), its benefits(returns in investments),etc and plans on how
to finance the project, the total duration of the entire project and quality of the

building (Ashworth and Hogg, 2001).

The clients planning also include decision making on trade-offs between the three

main constraints. A trade-off is the prioritization of the constraints (time, cost and
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quality) of the project. This is a major decision to make in planning by the client since
it greatly affects the completion time of the project. This decision is needed in making
compromises during construction phase of the project especially in the case of
unforeseen occurrences, this decision will help to know what constraint to move and

what not to move (Maylor, 2003).

2.5.1.1.2 Post — Contract

At This stage, the client’s involvement in planning depends a lot on the planning of
the consultant and the contractor. From the plans of the other parties, the client
develops an operational plan indicating when to make money available and also when
to communicate his/her needs for changes in design and when to be present for site
meetings (Harris and McCaffer, 2005). Any default by the client in any of his/her
functions affects the completion time of the project as client indecisiveness and
incohsistency affects project success. Failure to plan when to communicate changes in
design also affects the completion period of projects. A lot of research works has
identified failure to pay contractors on time as one of the major factors affecting
delays of building projects (Oppong, 2003). It can, therefore, be deduced that if
clients plan well and pay on time, production delays will be minimized. All the

planning stated above are irrespective of the procurement system in use.

2.5.1.2 Consultant

The planning activities of the consultants also depend on the phase of the project and

the procurement system in use. In general, the consultant plans strategically and
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operationally. It is the responsibility of the consultant to prepare plans for use by the

client in taking strategic decisions.

2.5.1.2.1 Pre-Contract.

Planning requires that the project manager or lead consultant decides on people,
resources and budget required to complete the project. The overall project plan is
prepared by the consultant during this phase of the projects using the various planning
techniques. The consultant team decide; on how to break up project into manageable

phases, what to deliver in each phase, and decide the composition of the project team.

Although the staffing of the design team is also another management function, it is
said to be part of pre-contract planning activities (Schwartz 1980). Therefore, having
selected the design team, which usually comprise of individual firms coming together
for the purposes of the building project, each member of the team at This stage plans
his/her activities to superimpose the project objectives in their companies’ activities
(Ashworth and Hogg, 2001). The major activities of the consultant at this stage to be
planned include: investigations, design calculations, drawings, statutory planning
approvals, preparation of specification, preparation of contract document, tender
programme and preparation of quality systems (Harris and McCaffer, 2005). These
activities are adequately planned using the various planning techniques to avoid
delays during the construction stage and all of these activities should be done in the

pre-contract stage.
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2.5.1.2.2 Post-Contract

After the contract has been signed the main activities of the consultants include
supervision and controlling, hence, the planned activities prepared by the consultant
during the pre-tender stage is used to monitor the project to avoid time and cost
overruns. However, due to unforeseen circumstances, such as external factors and
further decisions made by the client, the plan may need adjustment and certain parts
of the plan will have to be detailed. These further adjustments to the plan are carried

out during the post- contract phase of the project (Harris and McCaffer, 2005).

2.5.1.3 Contractor

The contractor’s organisation is one of the three building project parties that have
historically put greatest effort into the planning process because the results of a well
planned, carefully monitored and controlled contract reflect in the profitability of the
contractor. With the benefits of planning clearly visible, it is not surprising that effort
is made to ensure adequate planning. The contractor’s planning efforts are divided
between planning at the pre-contract and post-contract stages. Planning to the
contractor evaluates the use of resources in terms of time (Harris and McCaffer,

2005).

2.5.1.3.1 Pre-Contract

In the traditional procurement system, the involvement of the contractor begins from
the time the contractor buys the tender documents and therefore, is not involved in the

design stage of the contract. For such a contractor his/her activities in the project at
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the pre-contract stage begin at the time the tender is bought to the time the contract is
signed. The planning activities here evolve around the decision to tender. Responding
to such a decision means the contractor’s construction firm must assess the firm’s
current workload, availability of resources in terms of finance, staff and labour. A
proper study of the tender documents to see if they can meet all the conditions for the
project, knowledge of consultants, client and nominated contractors and suppliers, the
contract size, type, nature, value and location of project, etc. A decision to tender
considering all the relevant factors marks the beginning of the planning process for
the contractor. The pre-contract planning also involves aspects of operational plans,
such as preparing draft plans or programme, method statement and setting up an
estimation team to prepare estimates. The contractor at this stage needs to prepare a
project plan that is superimposed on the company’s plan. The plan prepared at this
stage should be able'to determine the labour and cost requirement at each time of the
projeét to prevent shortage of labour, cost and material which will result in delays.
The contractor finally put everything in place in order to be able to meet the goal of

finishing the project successfully on time and maximize profit.

With regard to the project management procurement arrangement, the planning
activities are the same, as in the case of the traditional system. The major difference in
the activities is the role of the management contractor. The planning activities at the
pre-contract stage for the management contractor begin at the design stage where the
contribution of the contractor on buildability is essential. The management contractor
is responsible for maintaining the relationship with all the works contractors to ensure

the smooth and timely completion of a project. The planning for the management
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contractor involves the preparation of a works program with emphasis on when the
various works contractors will be involved without exceeding the completion period

(Buehring, www articledashboard.com)

2.5.1.3.2 Post-Contract

After the signing of the contract, the site is usually handed over to the contractor. The
articles of agreement and conditions of contract for building works (fifth edition
1988) by the Republic of Ghana, requires the contractor to prepare and hand over a
master works program for the project. The contractor at this stage needs to prepare
monthly, weekly and daily works programme for site usage for effective control. The
contactor needs to also plan on how to effect changes on the works programme in
case of unforeseen occurrences. For the management contractor, he prepares a master
plan from the individual plans provided by the various works contractors and uses it
in coﬁtrolling and coordinating the activities of the works contractors (Buehring,

www articledashboard.com).

The major planning activity for the contractor is developing a works programme. A
works programme is a schedule of activities showing the entire project task and their
estimated durations. The plan is able to determine the sequence of task, critical
activities, identify buffers, and the like. A good programme is able to assist the site
manager to determine their resource and also used for monitoring and controlling of
building project. Also a good plan is the one that can facilitate the development of a
human resource and cost plans. There are several techniques used in the preparation

of plans. Examples of such techniques are:
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1. Bar-charts and Link bar charts- It is the most widely used and easily
understood by all. It has a short fall of not being able to determine critical
activities

2. Network Analysis: Activity on the node and Activity on the arrow

3. Line of Balance: For repetitive works

4. Programme Evaluation and Review Technique (PERT)

5. Space Time Diagram

6. Computer Software: Examples; Microsoft project and Primavera

The construction industry has a poor reputation with regard to achieving building
project completion date; therefore the selection of the appropriate technique will
allow the project to be properly controlled in terms of time (Ashworth and Hogg,

2001; Harris and McCaffer, 2005).

2.5.2 Organising

To organise means to put in a state of order, that is to arrange or constitute into a
coherent unity in which each part relates to each other part. It involves deciding how
the work is to be divided and coordinated. It also deals with discussion on labour and
allocating them to the appropriate person or group of persons, defining their
responsibility, accountability and the extent of their delegation. It involves proving
coordination of authority relationships. Organising establishes the framework in
which responsibilities are defined and lines of authority are laid down for the

achievement of project goals. Organising interacts with the performance of the other
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management functions for the execution of building projects (Mullins 2002; Turkson

1997; Schwartz 1980).

Coordination as already explained is regarded in this work as a sub function of
organising just as Schwartz (1980), Turkson (1997) and Kerzner (2003) did, hence
coordination activities are also discussed as part of organising activities. From the
above, the activities involved in organising may be summarised as follows:

* Designing an organisational structure: This involves determining how peaple,
tasks, technological and material resources should be grouped and also
deciding on the type and number of sections which should be part of the
organisational structure design.

e People required to fit into the organisational structure: When an organisational
structure is designed and grouped into various sub-divisions, the next stage is

| the type of people required to fit into the structure. This is the staffing function
of management and would be discuss later.

e Allocation and assignment of roles and responsibilities: This stage of
organising tells people what they are to do, how to do it, when to do 1t, and
where to do it.

e Establishing standards of performance: To ensure that people are doing what
is expected from them, performance standards should be set for them to
determine the degree of conformity or deviation from standards set. More

especially time standards.

constructed within the stipulated time.
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Organising can be relatively simple or it can be enormously complex. It is essential in
managing because, without it there would often be chaos (Schwartz, 1980: Turkson.
1997). Building projects organisation is a coalition of a temporary set-up. The parties
involved are from different organisations, therefore the parties need to organise both
their individual firms/organisations and that of the project. The collection of
individuals on temporary basis makes the organisation of building projects complex
This complexity is also due to the uniqueness of every building project and the fact
that feedback cannot be used on the same project team since the team is disbanded
after the execution of the project (Maylor, 2003). In the organisation of a project, the

major aspect is the development of the organisation structure.

2.5.2.1 Organisational Structure

The organisation structure is a structure designed to show the lines of responsibilities,
lines of communication, determine relationships and roles. The organisation structure
developed or designed for building projects are temporary. Unless a consortium, the
parties forming the building project team have their individual firms, therefore the
duties performed by participants representing the various parties are usually divided
for a project, such that the participants may be involved in other projects and may not
be fully committed to the project in question. Due to the temporary nature of projects,
the structure usually recommended is that of the matrix /mixed structure. The matrix
structure incorporates the features of a building project and therefore seems to be the
best structure. The procurement system being for the building project may be used as

the basis for developing the organisational structure. (Maylor 2003, Mullins 2002)
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Fig. 2.3 is an outline of a matrix structure using the project management procurement

arrangement as basis

chain of command.

Project Manager
Architect Quantity Consultant
Surveyor Engineers General Nominated Sub-
Contractor contractors

Project 1 [~ I B s L """"""""" CTTT
Project2 [ T 1l B T B e m oo
Project 3 . A v~ . |

v v v v v

Line authority exercised over departmental staff through direct

““““““““““ Project authority exercised over selected staff assigned from

department as appropriate

Fig 2.3 Outline of matrix structure (Mullins 2002).
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Since coordination is being discussed as a sub function of organising, it will be

discussed in detail before considering parties activities involved in organising which

will include coordination activities as well.

2.5.2.2 Coordination

Coordination means to organise the different aspects of a project to make sure they all
run efficiently. In general, coordination represents the degree of functional
articulation and unity of effort between different entities in an organisation
(Georgopoulos and Mann, 1962), and the extent to which the work activities of
organisational members are logically consistent and coherent. Coordination is
necessary so that proper information is made available at the proper time and to the
comrect person. It is also essential for arranging the delivery of various items and
materials so that thé work can progress as planned and a good coordination is
essential between various parties working together on the project so that the operation

of anyone would not hinder the work of the other (Schwartz, 1980).

Cooperation is another function needed in organising projects. It is usually explained
like coordination and has the same effects on project success just like that of
coordination. A research work undertaken by Phua and Rowlinson (2004) commented
on corporation as follows: “Cooperation between construction organisations has
always been the basis of construction project success’’. This implies that, just like
coordination, without cooperation by the various parties involved in a building
project, the project may not be successfully realized at the stipulated time. Currently,

authors in the construction management field are at pains to point out that a
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cooperative approach between construction organisations would bring about trust and
commitment-induced efficiency, and better resource allocation and utilization which
lead to increased time management performance on building projects. It seems that
regardless of research scope and context, cooperation is consistently imputed to be a

vital determinant of construction project success especially the time factor (Phua and

Rowlinson, 2004; Latham, 1994).

2.5.2.3 Client

The client is actively involved in the organising function both at the pre and post
contract stages of the project. The organising activities of the client are irrespective of
the procurement system used. The individual client may not have any organising to do
with respect to prepgn'ng organisation structures and also he/she may not need to
coordinate affairs in the project since that obligation is entrusted to the consultant,
although some clients organise themselves to attend meetings, however, the corporate

client needs the function of organising in a project.

2.5.2.3.1 Pre-Contract

The corporate client needs to assign personnel from hisfher outfit to the project that
would make decisions on the project in question. Usually such personnel will be from
an estate department of the client. The corporate client may need to prepare an
organisational structure which outlines the roles and authorities of the various

personnel from his/her outfit assigned to the project. A true reflection of proper
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cooperation and coordination between assigned personnel to a project is the timely

completion of the building project (Kerzner, 2003).

2.5.2.3.2 Post-Contract

The organising activities involved in the post-contract stage of the client are a

continuation of what he/she does in the pre-contract stage.

2.5.2.4 Consultant

The consultant needs the function of organising in both pre and post- contract phases

of the project.

2.5.2.4.1 Pre-Contract

Just like the client, the organising for the consultant is in two areas, the individual
consultant’s own firm and that of the project. A good organisation structure of the
individual firms forming the consultant team determines the responsibilities and roles
of the personnel assigned to the project (usually a matrix structure). Another
organisation structure which is also developed is that for the building project which is
rather designed by the project manager or the lead consultant. The organisation
structure for the project consultant team members on the project is very essential,
since it determines the communication channel for effective flow of information and
also gives the job description of each of the members of the consultant team. Lack of
any of the structures will lead to disruptions in communication of information which

has been identified as one of the causes of project delay (Ahmad et al, 2006).
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One of the major organising factors which is essential within the team members of the
consultant is coordination. As the members of the consultancy team are from
different firms brought together temporarily to carry out a project, coordination is
necessary because the team members have diverse objectives, some of them
conflicting and they are not fully committed to the project however this is also
necessary in consortium. Within the consultants, the project manager or the lead
consultant carry the role of coordinating affairs and also ensures that there is adequate
cooperation by each party. Other coordination activities include; coordination of

designs (i.e. architectural, structural and information services) and coordination of

information for BOQ (bill of quantities) preparation.

2.5.2.4.2 Post-Contract

The organising activities involved in the post-contract stage are a continuation of that
in the pre-contract stage. In addition, coordination at stage is achieved through regular
site meetings, checking the issue of drawn information, checking variation request by

consultants and cost checking.

2.5.2.5 Contractor

Just like that of the consultants, contractors too have their own firms and therefore
need to organise by preparing organisational structures for their own firm and the

project and coordinate.

Topic: Effects of management practices on the completion time of building projects Page 34

- L.BRARY
ANE BXBykan UNIVERSITY 00
SCLEBCE AMD TECKNOLOBY
KUMASI-GHANA



25.25.1 Pre-Contract

Regardless of the procurement system in use for the project, the contractor in
organising for the project needs to prepare a good organisational structure for the
effective running or management of the site. The structure for the site should include
artisans and site supervisors, their roles and channels for reporting and
communication. At the head office there should be another usually the matrix type
that also defines the activities of the contractor’s own building professionals.
Coordination is also essential for the contractor due to the number of labour force that
is involve in constructing the building and also the fact that the contractor’s personnel

assigned to the project may be assigned to more than one project.

2.5.2.5.2 Post-Contract

At this phase of the project, the contractor only coordinates the activities of artisans,
domestic sub-contractors, nominated sub-contractors and nominated suppliers so that
the works are carried out in the order as planned. The contractor also coordinates the
statutory authorities. Ineffective coordination will cause havoc on the site, as site
management have been identified as one of the major factors of delay in Ghana in a
research conducted by Oppong (2003). The project management procurement
arrangement, have the management contractor or construction manager taking the
responsibility of organising the affairs of the individual works or sub-contractors by

coordinating activities of the various sub contractors.

- . . 3
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2.5.3 Staffing

Staffing is the function of management which deals with the appointment of the
requisite number of personnel to perform function as laid down in the organisational
structure. It lays down the process by which the persons are selected and trained
keeping in mind the volume of work and the available funds. The staffing function is
aimed at procuring, developing and retaining the human resources of a project.
Human resources are regarded as one of the vital ingredients for the success of every
project. It is therefore necessary to institute a process that will ensure that competent
and qualified people are employed. Selecting consultants, contractors and suppliers is

an exceptionally important part of the staffing function in a building project.

Generally, on a building project, the personnel or participants selection depends a lot
on the procurement system being used. The project team is more likely to be effective
when it has clear objectives, a well defined task, and a definite end-result to be
achieved; therefore the composition of the team is chosen with care. A right person on
the right job should be selected very carefully so that the project may not be delayed
due to the lack of technical knowledge on the part of a person appointed to fill a
position on a building project. The staffing needs of every project must be adequately
anticipated in advance to enable competent and qualified personnel to be recruited,
hence staffing is carried out in the pre-contract phase of the project to enable their

involvement in the pre-contract activities (Turkson 1997, Ashworth and Hogg, 2001)
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2.5.3.1 Client

For the client, the staffing function required of him is that of his own staff that link
him/her to the consultants i.e. liaison staff The client does the selection of the
consultants and may select the contractor if the contract is a negotiated one. In the
traditional procurement system, the client may select the architect who is usually the
lead consultant and the other members forming the consultant team through
negotiations or competitive tendering or allow the architect to select the other team
members forming the consultants. With regard to the appointment of contractors it
can be done by the consultants or the client. In Ghana, before the issuance of the
Public Procurement Act, 2003 (Act 663), clients could select contractors through
negotiations without going through competitive tendering. The Public Procurement
Act requires that all contractors be selected through a competitive tendering, either
open or selective whose submitted tenders are evaluated and a competent contactor

chosen.

For the project management procurement arrangement, the client only appoints the
project manager, who in turn staffs the rest of the positions to be occupied on the
project. Research has shown that in This procurement system, the most important
personnel whose selection could very much effect the project is the project manager.
This is because the role he plays is very vital. Therefore a sound qualification of the
project manager is a working knowledge of the management processes and
understanding of the management functions. Self motivation and the ability to
motivate others are very important as is the relationship with those with whom the

manager has to work. Own personal goals and moral values coupled with own
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attitude to work and that of others also need to be considered. The response to the
various aspects of the project will vary depending on the project managers own
professional allegiance. The project manager to be selected therefore needs the
following skills:
* Appropriate knowledge - The project manager is required to have a goad
balance of both technical and managerial skills.
o Technical knowledge - There is something unique about the building industry

and project management within it is a rather specialised form of management.

Ideally therefore the project manager will already be a member of one of the

building professionals. An understanding of the process and the product of

construction, and a working knowledge of the structure of the industry, will
clearly be advantageous if not essential. The importation of managers with no
knowledge of the industry or its working has drawbacks and their appointment
-should be approached with caution.

e Management skills - A good understanding of the management functions.

o Leadership qualities - Since the project manager will be leading the team; he
needs to have good leadership qualities.

e C(Clarity of thoughts.

o Effective delegation.

¢ Decision making etc (Ashworth and Hogg, 2001).

2.5.3.2 Consultant

In both procurement systems, the lead consultant may be the one who appoints the

rest of the consultant team. This is an important function; therefore the appointment
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should be done with care. The incapability of any of the team members technically,
may affect the completion time such that wrong decisions made would have to be
rectified later, hence delaying the building project (Ahmad et al, 2006). The
consultants also appoint the contractor through competitive tendering as have already
been discussed. They also appoint nominated subcontractors and suppliers as well. As
already noted, each of the consultants works in their own respective firms aside the
project, therefore in their respective firms there is appointment of personnel to handle

the various building projects depending on their experiences and current workload

(Maylor, 2003).

2.5.3.3 Contractor

Irrespective of the procurement system, the contractor needs to staff his/her
construction team by appointing the labour force needed on the project such as
artisans and supervisors. Another appointment of personnel needed by the contractor
is that of domestic sub-contractors and suppliers. If management contractors are
involved, then it is the duty of the management contractor to appoint the works or

sub-contractors and suppliers.

2.5.4 Directing

Communication and motivation are considered as sub functions under directing as
was by Schwartz (1980), Turkson (1997) and Kerzner (2003), hence the discussion on
directing will regard motivation and communication to be inclusive in the directing
function. Directing is a management function which involves guiding, supervising,

motivation and leading all the parties on the project. This is achieved by establishing
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effective communication between the parties to make all aware of the aims.
programme and performance of the building project. In performing the function of
directing, the project manager seeks to motivate people to perform activities in the
most efficient manner possible, to lead and inspire people toward project goal

achievement (in This case completing on schedule) and to communicate information

about how activities should be performed.

In construction organisations, managers at every level, perform the function of
directing. The other parties are made aware of planned programmes in the form of
bar-charts/network diagrams, drawings, estimates, specifications and other details of
the work. The object of directing is that each party of the project should know exactly
what he is supposed to do, how and when to do it. The major elements of directing are
leading, motivating and communication (Schwartz, 1980; Mullins 2002; Turkson

1997).

2.5.4.1 Leading

To lead is to induce people to achieve goals willingly and harmoniously. Leading
means inspiring confidence and trust in the subordinates by their superiors. Leading
involves giving directions to subordinate staff about what they should do, how and
when they should do it. Leaders in a project are appointed. The ability to lead, or
leadership is particularly necessary in building project management because people in
most situations cannot be forced to perform or cooperate (Schwartz, 1980).
Leadership is related to the other two functions, motivation and communication

(Mullins 2002).
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Every leader should possess certain unique qualities. Lord Montgomery, in his’her
book, Path to Leadership describes a leader as one who can be looked up to, whose
judgement is trusted, and who can inspire and warm the hearts of those he leads,
gaining their trust and confidence and explaining what is needed in language which
can be understood. Before one can effectively lead a building team, he needs to adopt
a leadership style to enable him get the right impact on the other team members
There are a lot of approaches in defining leadership styles but the main ones that run
through all the approaches can take one of three forms- the authoritative leader, the
democratic leader and a situational leader. The authoritative leader gets things done
through people by the use of threats and force. Such a leader imposes his/her authority
on his/her subordinates and does not give them the chance to express their opinion on
issues. On the contrary, a democratic leader is one who uses persuasion, coaxing,
appeal§ and considers the feelings and opinions of persons and encourages their
participation in collective decision-making. The third is situational leadership, where
the leader adjusts his/her leadership style to suite the situation arising (Mullins 2002,
Turkson 1997). Kelley (2006) commented that the situational leadership approach is

the best leadership style for project management.

2.5.4.1.1 Situational Leadership

The rise of the “situational” approach focusing on the relationship between a specific
circumstance and leadership is a result of diverse and often conflicting demands on
the manager. The underlying question is whether a manager is capable of altering

his/her leadership style to match the shifting environment as the project progresses
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through its life cycle. Behaviourists such as Blake and Mouton (1985), Reddin (1967)
and Adair (1973) argued that it is possible to change style to match the situation while
Fiedler (1964) was among the first of the contingency theorists to disagree. From
his/her research, Fiedler (1964, 1967, 1970, 1995) sees the two main characteristics of
a project manager as being “relationship-motivated” or “task-motivated”. Other
writers such as Mitchell (1987), Spector (1989), Knopp (1992) and Clift and
Vanderbosch (1999) are in agreement with Fiedler’s assertion. This implies that the
project manager should seek to select the situations that would best match his/her own
inclination or style, and to avoid projects that are likely to present him/her with
situations that are counter to his/her default preference. As the project manager’s role
is to marshal the commitment of his/her team members towards a concerted effort of
delivering the building project on time (Fiedler and Chemers, 1984). It would seem
logical for managers who know their own styles to aim to acquire and maintain a level
of conirol consistent with achieving the results that are expected of them. Project
success, therefore, is dependent on situational control in terms of the 1eader-mémber
relationship, task structure and power position although the causality between leader
style and these characteristics has yet to be determined (Clift and Vanderbosch, 1999).
Choosing the wrong leadership style may affect a project time because the project
leader may not use the best medium to achieve the best from workers and this can

produce more idle time on a project.
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2.5.4.2 Communicating

To communicate means to impart, to make known, and to inform. It is considered as
an art; it may involve giving instructions, issuing work orders, discussing plans,
explaining results to people and in other ways passing intelligence through the
project. Communicating is a difficult function for two main reasons. First, it is hard
for people to express-whether by speaking, writing, or using symbols or body
language-precisely what they think and what they want done. Since communicating is
an art, no one is able to reach perfection in expression. And when workers do not
understand their jobs or when managers at one level receive confusing directives from
a higher level, trouble may result. Secondly, many problems arise in communicating
because of tremendous competition for attention. Distractions such as noisy machines,
telephones and movement of people often make it difficult for managers to explain
what they mean. Dué to these distractions, the function of communicating may give

some project managers more problems (Schwartz, 1980).

Another major problem with communication is the timing. If recipients of information
do not receive it on time, the message looses its function. Poor timely communication
of information was identified as one of the factors causing delays by Ahmad A.O. et
al. in 2006. Effective management exist only with continuous communication and
feedback for control processes. There will be no control or coordination without
effective coordination (Sharma 1985). The lack of communication richness in
technology-supported communication also affects the ability to coordinate work
(Galegher and Kraut, 1994), as do time delays that occur when communicating solely

through technology (Robey et al, 2000). Thus, team members are generally more
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likely to report difficulty in coordinating work activities because of communication
constraints (Chidambaram, 1996; Galegher and Kraut, 1994; Hollingshead et al_,
1993). Effective communication is a fundamental factor that construction alliances

must implement for project success (Eddie W.L. et al. 2001).

2.5.4.3 Motivating

To motivate is to stimulate active and enthusiastic interest in what is being done.
Motivation is the act of inducing a person to do something. It is also a process of
influencing project participants to strive toward the achievement of project goals
(Turkson 1997). Mitchell defines motivation as the degree to which an individual
wants and chooses to engage in certain specified tasks. There have been developments
of so many theories of motivation, with all of them trying to determine the best way to
motivate workers. Among such theories are Maslow's hierarchy of needs, Alderfer’s
modiﬁéd need hierarchy, Hertzberg’s two-factor theory, Vroom’s expectancy theories
etc. All these theories try to look at how people should be motivated, but any
individual would be better motivated if his/her needs are identified and met. The
various needs and expectations at work can be categorised in a number of ways but
they can be grouped into intrinsic and extrinsic motivation.

e Extrinsic motivation is related to tangible reward such as salary and fringe
benefits, security, promotion, contract of service, the work environment and
conditions of work. Such tangible rewards are often determined at the
organisational level and may be largely outside the control of the project

manager.

Topic: Effects of management practices on the completion time of building projects Page 44



e Intrinsic motivation is related to psychological reward such as opportunity to
use one’s ability, a sense of challenge, achievement. receiving appreciation,
positive recognition, and being treated in a caring and considerate manner
The psychological rewards are those that can usually be determined by the
actions and behaviour of the individual manager (Loosemore et al | 2002)

In a project, participants need to be motivated especially during unforeseen
occurrences so that the project goals will still be achieved. If projects are running
behind schedule, one of the controlling techniques could be motivation of participants

to work overtime to keep the project on schedule.

2.54 .4 Client- Pre and Post Contract

Since the client does not lead the project team, the directing functions expected of him
is communication and motivation. The client directs his/her own in house staff i.e.
Iiaisonvstaff. Regardless of the project phase or procurement system being used, the
implementations of these functions are the same. It is known in building construction
that the client usually makes decisions in the course of projects which affect the
design of the structure. Therefore, to effectively carry out the client’s wishes, the
information or decisions made, need to be communicated effectively to the consultant
to be able to implement them. The timing of such decisions should also be considered
by the clients. Making certain decisions at certain stages of the construction, may call
for the undoing of certain works already put in place and this will affect both time and

cost.
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During motivation, depending on which constraints of the project is essential to the
client, whether time, cost or quality, the client can motivate the other parties. For
instance if his’her priority is on cost he can choose a form of contract such as cost
plus contracts and use it as a means to motivate contractors to work within a specific
cost. On the other hand if priority is on time, the client can adapt motivational factors
or choose contracts with great emphasis on time. Advance mobilisation and payments
on time could also be used as motivation by the client. The most important thing is for
the client to set his/her priority and identify the various needs of the other parties and
use the satisfaction of their needs as motivators (Maylor, 2003; Harris and McCaffer,

2005).

2.5.4.5 Consultant- Pre and Post Contract

The directing duties performed by the consultant are the same at every phase of the
project. and under every procurement system. Communicating the wrong information
at the wrong time and not using the best medium of communicating may affect
effective coordination and controlling of projects. Making sure that all the necessary
information are communicated effectively and timely, are some of the major duties of
the project manager or lead consultant, since he coordinates all the participants on the
project. Again the project manager or lead consultant is also responsible for
motivating the other consulting team members, contractors and suppliers to achieve
the project time goals. He also has to identify their needs and try to use them as

motivating factors (Mullins 2002).
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2.5.4.6 Contractor- Pre and Post Contract

The contractor’s directing functions are irrespective of the phase of the project and the
procurement system being used. The contractor is responsible for leading his/her own
construction workforce both on site and in the office. He does so by choosing a
suitable leadership style. He also motivates his/her own workforce to work toward
achieving project time goals. A lot of motivation is needed by the contractor since it is
his/her work force that put the project into reality, therefore any inadequacies on the
part of his/her workers will make the project run behind schedule. Most contractors
motivate their workers when they are behind schedule and this controlling device
helps them put the project back on schedule. Not only does the contractor effectively
communicate information to other parties involved in the project, he also ensures
effective communication among his/her workforce and especially information from

site to the office and vice versa (Mullins 2002).

2.5.5 Controlling

The control function is an activity concerned with checking to ensure that plans have
been carried out and deviation from set plans attended to. Thus it is a managerial
function concerned with measuring performance in relation to expected standards of
performance. This function of management measures actual progress achieved on a
project and compares it with the planned program at regular intervals and also
identifies areas of deficiency if any so that remedial steps can be taken in the course

of the project.

The control function involves three steps which strictly follow each other. These are:
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o Setting standard for work performed - In a project these standard can be the
planned program of activities for time, or budget for cost and the quality
requirements of the building.

e Measuring performance against standards - The objective of measurement is to
answer the question “How well are we doing in meeting the standards set for

our activities”. This can be done by developing control system that can help to

monitor or detect faults. The basic requirements of the control system include: !,1
1. Defining system characteristics of importance :f""
ii.  Defining limits to their variation ;',li
1ii. Measurement of those characteristics ::\
I

v Making progress visible
V. Feedback to team of performance
Vi. Instituting corrective action where required.
Note should be taken that the system cannot decide on the best management
decision to correct a problem
e Taking corrective action as needed- To correct is to amend, remedy, rectify,

or in some other way make right what is wrong,

Controlling also involves the application of reward and disciplinary measures
depending on the achieved performance. Controls should always be set in relation to
the nature of the job and certain personality characteristics. Controls should be simple
and easy to understand (Turkson, 1997, Maylor, 2003; Harris and McCaffer, 2005;

Schwartz, 1980). In a building construction project the main aims of controlling are:
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(1) To complete each activity within the time allocated to it, a watch over the
progress of each activity should be kept.

(2) To control the quality of work as per specification.

(3) To avoid any wastage, the use of materials, machines and output of the labour

should be controlled.

(4) To keep the cost within the estimated cost, the expenditure on each item of the
work should be controlled.

Although cost and quality may seem to be independent, ineffective control of these
two constraints can also affect time. For instance, if a country faces unstable inflation,
contractors may choose to buy materials only at a particular period in order to get the
lowest price. The period at which he may decide to buy the materials may be behind
the actual timing planned and this will evidently affect the completion time. Another
example is that, preference on a particular specified quality of material may cause for
waiting since the particular material ordered may not be available at the time needed
and the material cannot be substituted for any other. The waiting period may delay the
project. During the execution of a building project, control is carried out in both
phases of the project. The control of the constraints is the same for each phase of the
projects. The procurement system in use only determines who performs the
controlling function. Apart from that the measures of control are the same for each

procurement system.

2.5.5.1 Client- Pre and Post Contract

The client is involved in the controlling process by making decisions and effectively

communicating adequate information on targets/standards to which performance can
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be measured to. The client does the controlling of his/her own liaison staff. Not giving
adequate information may result in ineffective controlling. When performance does
not measure up to standards the client can help by motivating other parties involved in

the project to work towards rectification. This motivation can control cost, time and

quality (Maylor, 2003).

2.5.5.2 Consultant- Pre and Post Contract

The lead consultant, being the leader of the building project team carries the burden of
controlling building projects. In order to do that he/she puts in control systems
suitable for the project to effectively monitor the progress of works. He/she is
responsible for monitoring and controlling. Building projects are mainly controlled
from the main areas of cost, time, quality and safety. Although, our main concern is
time, it has been established that effective control of cost and quality enhances timely

completion of projects. These are briefly discussed as follows:

2.5.5.2.1 Cost Control

It should be recognised that the various cost control systems such as; Overall Profit
and Loss, Unit Costing, Profit and Loss on Valuation, and the like only provide paper
work. Tt should also be recognised that no amount of paperwork achieves this control.

The paper work can only provide guidance on what control actions should be taken.
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2.5.5.2.2 Time Control

The programme of works or plan can also serve as a time control system, such that at
the end of each day one can easily detect whether or not the project is on schedule as
planned. The bar chart is a very good planning technique in measuring progress.
Similarly, the plan can only provide guidance on how the work is progressing but not
on how to bring back a project on schedule. In such situations the consultant can focus
his/her attention on the activities of all the parties and how best to control time. It is
essential to know that the major management function that affects the completion time
of projects is the control of time. This is because; This is the only function that

ensures that the project is always on schedule (Harris and McCaffer, 2005).

2.5.5.2.3 Quality Control

Acting on the client’s emphasis of quality (specifications) can serve as the standard or
system to use in controlling quality. Much will depend on the selection of the
contractor and consultants, taking into particular consideration, the professional
capabilities. Not having skillful members on the building project team can affect the
setting of standards for quality. Selection of parties on a project team is also part of
the management functions namely staffing. It implies that management functions also
affect quality which in turn affect the time since works not controlled well may have

to be redone (Ashworth and Hogg, 2001).

2.5.5.3 Contractor- Pre and Post Contract

The contractor also engages in the control of quality, time and cost. The contractor in

controlling also uses the systems mentioned above. The quality of a building is mainly
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dependent on the contractor. A good contractor should, therefore, seek certification on
yuality assurance from respectable quality certifying bodies to always assure clients
and consultants of delivering quality buildings and also work hard towards ensuring
the usage of quality materials and labour force. In terms of cost the contractor can also
use the appropriate control systems. Contractors are the main influences when it
comes to controlling time on project which happens to be the main focus of this study.
Any relaxation on the part of the contractor in monitoring project progress may cause
delay. It is therefore, necessary that the contractor uses planning technigues which can
easily detect critical activities on a work programme so as to ensure that he/she does
not exceed any of the stipulated time for the critical activities. However, if due to
unforeseen circumstances the critical activities are exceeded; effective controlling
actions such as crashing activities by the usage of buffers and motivation to bring the
project on schedule and always ensure that the project is always on schedule are

required (Harris and McCaffer, 2005).

Controlling of time for building projects is also important to the contractor not only to
avoid delays but also to avoid unnecessary cost. As the project delays, inflation may
set in and prices will rise and if it is the fault of the contractor, fluctuations will not be
paid and he will also be charged for liquidated and ascertained damages. C ompleting
a project ahead of schedule provides savings for the contractor (Maylor, 2003,
Republic of Ghana Articles of Agreement and Conditions of Contract for Building

Works, 1988).
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CHAPTER THREE

3.0 RESEARCH METHODOLOGY

3.1 INTRODUCTION

The main method used for this research is a literature review and a survey using

‘—b———”““ =

questionnaires. The review was an integrative review, which aims at summarising past

=3 [ 7
e — o

research by drawing overall conclusion from separate studies that are believed to ;address |

i_
related or identical hypothesis. i
I

The literature review was gathered from worldwide academic journals and books. The
other instrument, which is the questionnaire was designed and administered to clients,
consultants and contractors to solicit information on how management practices affect

completion time of building projects. The results were analysed.

3.2 DATA COLLECTION

Questionnaires were sent personally and through mail to:
¢ Clients —This includes public, corporate and individual clients.
¢ Contractors —The target group was those categorized under D1K1 classification of
the Ministry of Works and Housing.
e Consultants — Selected from architectural, engineering and quantity surveying

firms.
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3.3 SAMPLING

Due to the absence of undefined population size of clients, time and financial constraints
for this research, a total sample size of fifty (50) was decided on for clients. The Kish

formula was used to determine the sample size for the consultants using the 2006

published list of professional bodies of architects, engineers and quantity surveyors. After 'ﬂ
efforts to get the current list of D1K1 contractors from the Ministry of Works and 'r}i
Housing have proved futile, the 1998 list of contractors from the Ministry of Works and ',‘
Housing was settled on. The sample size was determined as follows: t.r{
Kish formula ‘l'
n=n' |

1+n'

N

Where n' = S_2

V2

N = Total population

V = Standard error of sample distribution = 0.05

S = Maximum standard deviation of the population element, total error=0.1 ata
confidence level of 95%.

S*=P(1-P) = 0.5(1-0.5)=0.25

P = The proportion of the population element that belong to the defined class
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Contractors Consultants
N=96 N=293
n'=§° n'=§*
V2 A
= 025 =100
= 025 =100 0.05°
0.05
n=n n=n'
I+n 1+n
N N
n =100 n =100
1+ 100 1 +100
96 293
N=489=49 N= 74.55=175
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[

From previous work done (Osei Tutu, 1999; Oppong, 2003), a response rate of 20% was
assumed and catered for in the sampling. Therefore the actual sample sizes taken are:

Consultants = 90 and Contractors = 60.
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Due to the ume and financial constraints of the revearch ot all the ampied number of
quesponnaites were dotnbuted The table bekm gnes detarled nformanon on the
number sampled. 15sued and responded number of quasbonnaires

Table 3.1 Sampling Detail

. Sumpie sie [ No sl | No'responded | Percesiags  of
reyponse
Chient - 50 43 32 75%
Contractor 9% 60 St 37 3%
Consultant 293 % 77 41 $3%
3ADEVELOPMENT OF QUESTIONNAIRE

The questionnaires were divided mnto three sections The first section was to find out
whether respondents have ever encountered any delay in their work and how they
managed the delay The second section contained fifty listed management induced factors
of delay. The respondents were to measure the level of importance of each of the factors
using a scale of 0-5 wath | bemgﬂ\emkest.SdtesuongestMOnwapphable The
last section of the questionnaire was sub divided mto three different sets, one each for the
three parties (clients, consultants and contractors) All the three sets in the last secton

were aimed at secking information on how respondents managed, mimimized or avosded

the management factors causing delays
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3.5 METHOD OF ANALYSIS

The analysis was carried out statistically and descriptively. The analyses were carried out

with relevance to the aim, objectives and hypothesis of this research.

The main statistical tools used for analysing the research were:

1. Microsoft Office Excel (Excel 2007)

2. Statistical Package for Social Sciences (SPSS 11).

e

= Sy Y
I e e S

The main methods used were:

P ————
o =

1. Relative Importance Index- This was used to rank the management practices to i
determine the strongest practices.

2. Logit Regression Module- This was also used to determine the significance of the
strongest practices.

3. Cross Tabulation- This method was used to determine whether the responses
varied from the client to the consultant and the contractor.

4. Frequencies and Percentages- The method helped in the descriptive analysis.
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CHAPTER FOUR

4.0. ANALYSIS OF RESPONSE

4.1 INTRODUCTION

The analysis for the research was carried out statistically and descriptively. The main statistical
tools used for analysing this research were:
1. Microsoft Office Excel (Excel 2007)
2. Statistical Package for Social Sciences (SPSS 11) and the main methods used were:
a. Cross tabulations
b. Relative Importance Index and

c. Frequéncies and Percentages

The analyses were carried out with relevance to the aim, objectives and hypothesis of this

research.

4.2 ESTABLISHMENT OF PROBLEM

Results gathered from the survey revealed that the probability of a delay occurring in a building
project was 89% (Fig. 4.1). Findings from respondents also revealed five major ways of how
delays were managed. Three out of these five ways were management oriented (Fig. 4.2). These

findings indicate that management practices contribute to delays.
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OCCURCENCE OF DELAY
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Fig. 4.1 Likelihood of the occurrence of delays on a building project

MANAGEMENT OF DELAYS
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Fig. 4.2 Major ways in which respondents managed delays.
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4.3 IDENTIFICATION OF MANAGEMENT PRACTICES WITH STRONG EFFECTS

ON COMPLETION TIME

Fifty management practices that have effect on completion time (factors) were identified from |
literature. These factors were assigned a management function as can be seen under the remarks
column of Table 4.1. The assigning of management functions was subjective. This is because
one practice can be classified under one or more management functions. Therefore the function
under which the practice is most likely to occur was used. This study therefore had this
subjective classification as a limitation in order to reduce the complexity of the analysis and to
meet the time constraint on this study. The fifty practices were ranked by respondents on a six
point scale. These factors were analysed to find out which of them had the strongest effects on
completion time or delay. The relative importance indexes (RII) for the fifty were calculated
These indexes were used to rank the fifty management practices (factors) to identify the ones that
had the étrongest effect on delay. The mean and standard deviation of each factor were not
suitable for overall ranking of the factors because they do not reflect the relationship between
them. Also the RII have been used by a number of researchers to carry out similar analysis.
Examples are Shash and Nadei (1992) to determine factors affecting contractors mark up,
Kometa et. al (1995) to quantify client generated risk and Oppong (2003) to determine the causes
of delays in Ghana. The formula used for calculating the RII was:

RIl=—Zﬂ
SxN

YW = Summation of weighting given to each factor
S = Highest weight (1.e. 5)

N = Total number of respondents in the sample
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In the calculation of the RII, although the questionnaires were distributed to three parties in the

building industry (clients, consultants, and contractors), they were not separated. Hence the index )

for a factor 1s calculated from the response given by all the three parties put together The Table

below shows the ranking of factors using their corresponding relative importance indexes.

Table 4.1 Ranking based on RIl

Code

Management

Factors

Weighting

Rll

Remark

$2-27

$2-20

$2-37

S2-38

$2-30

Poor planning
Inadequate contractor
experience

Long waiting time
for approval of
drawings by client
Delay in design
information, mistakes
and discrepancies in
design documents
Dealing with
unrcliable sub
contractors and

suppliers

.

12

L

21

22

14

20

20

39

36

25

56

51

41

41

47

439

435

431

429

422

0.798

0.791

0.784

0.780

0.767

Planning

Staffing

Planning

Planning

Staffing

rwmco/wmm«sonﬁewkmmdbmldagm
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Table 4.1 Ranking based on RII (Continued).

Total Score
Code Management Factors Weighting | RII | Rank | Remark
123 |4]|5

$2-39 | Long waiting time for 11| 7]8[38[44] 421 [0765| 6 | Planning
approval of test
samples of materials

S2-14 | Poor site management 21111203439 415 0.755 7 Directing
and supervision

S2-33 | Inability to follow 14) 4 26| 16| 50 414 0.753 8 Controlling
schedule

S2-35 | Communication of 8 | 1615|2843 412 0.749 | 9 | Planning
variations in design at
inappropriate til”;le

$2-29 | Work overload 5|17 8 |43 34 405 0.736 | 10 | Planning

S2-18 | Poor coordination of 11112192840 404 0.735| 11 | Organising
the project manager for
the whole project

82-5 A job poorly done that 1017 { 133436 399 0.725 | 12 | Controlling
must be done over

S2-4 Unreasonable time 7 (23171745 397 0.722 | 13 | Planning
constraint set by client

$2-34 | Slow decision mai(ing 51101254424 396 0.720 | 14 | Planning
by client
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Table 4.1 Ranking based on RII (Continued).

Total Score
Code | Management Factors Weighting | RII | Rank | Remark
1123 (4]|5

$2-13 | Unsuitable leadership 1213 1233533 392 0.713 | 15 | Directing
style of contractor/
project manager

S2-17 | Poor coordination 13 (11]19|26]39 89 0.711 16 | Organising
between design team

$2-50 | Lack of authority to 11 13(17125]39 383 0.69 | 17 | Directing
make decision

$2-6 Client indecisiveness 9 116126]|30] 28 379 0.689 | 18 | Planning
and non unifonni(y’

S2-28 | Too many people 6 25|17 | 8 | 48 379 0.689 | 19 | Organising
involved in minor
decision making

S2-36 | Lack of effective SRR 2525120 375 0.682 | 20 | Directing
communication
between project team

S2-19 | Poor cooperation 15118 (12333l 374 0.680 | 21 | Organising

S2-12 | Lack of technical and 3 124122]20435 372 0676 | 22 | Staffing
managerial skills of the
project manager
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Table 4.1 Ranking based on RII (Continued).

Management Total Score

Code Factors STiT 3T s Weighting | RII | Rank | Remark

'S2-7 | Lack of job 913 }21|22]20(35 366 0.665 | 23 | Organising |
mformation in a
ready to use format

$2-16 | Non establishment 2 1419 125142118 365 0.664 | 24 | Controlling
of standards of
performance

$2-32 | Lack of project 312211181739 361 0.656 | 25 | Organising
organisation

S2-40 | Inadequate design 1 {2021 (112928 351 0.638 | 26 | Staffing
team experience -

$2-15 | Poor organisational | 5 | 11} 17 |24]32]21| 350 | 0636| 27 | Organising
structure

S2-47 | Constantunforeseen | 0 [ 22| 7 {26 (39|16 350 0.636 | 28 | Controlling
interruptions

S2-44 | Changes without 2 124) 7 | 1714218 347 0631 | 29 | Directing
client notification/
explanation

S2-48 | Lack of qualified 1 [13]12]47 1621 347 0.631 | 30 | Staffing
manpower

S2-21 | Improper detailing 1351|1620 3818 339 0.616 | 31 | Organising
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Table 4.1 Ranking based on RII (Continued).

Management Total Score
Code Weighting | RII | Rank | Remark
Factors 0|1/2]3]4]5

$2-43 | Low commitmentto | 10 | 11 | 18 [ 19|28 | 24 336 0.611 | 32 | Organising
project objectives

S2-49 | Lack of employee 6 | 1711513412513 314 0571 | 33 | Staffing
discipline

§2-26 | Lack of or poor 121161201 17|19 26 313 0569 | 34 | Directing
motivation

S2-3 Unwise delegation 4 (24{12(32|25]|13 2140 3891 | 35 | Directing
of responsibilities

S2-45 | Misuse of plannipg 1117141 8 {29 14 309 0.562 | 36 | Planning
techniques

S2-25 | Communicatingthe | 6 [ 29|20 | 9 | 23|23 303 0551 | 37 | Planning
wrong information
at the wrong time

S2-31 | Lack of long term 18| 15120 7 | 26|24 300 0.545 | 38 | Planning
planning

S2-46 | Poor lead time on 027 (28119(23|13 297 0.540 | 39 | Planning
projects

52-24 | Using wrong 313016311713 288 0.524 | 40 | Directing
medium of
communication
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Table 4.1 Ranking based on RII (Continued).

Total Score

Code | Management Factors Weighting | RII | Rank | Remark
0|12 |3|4]5

S2-8 Poorly educatedclient | 6 | 18 [ 29 {2918 | 10 285 0518 | 41 | Staffing

$2-22 | Poor timing of 4 126]28|22|16| 14 282 0513 | 42 | Planning
communication

§2-23 | No detailed 1011622134 (23| 5 279 0507 | 43 | Directing
communication
channel

S2-42 | Inappropriate 7 115142120(13 {13 276 0502 | 44 | Directing
motivation factors

S2-11 | Improper monitoring 2 {30{23124128| 3 275 0500 | 45 | Directing
of delegated work

S2-2 Lack of job 23 2T 1655 26,85 1903 3460 | 46 | Organising
description

S2-41 | Poor documentation 11 ({42115 6 (23|13 247 0449 | 47 | Organising

S52-1 Unclear roles /job 0 |46|12(10(30 4 2914 5298 | 48 | Organising
description

'52-9 | Lack of day-to-day g 151121181151 6 219 0398 | 49 | Directing

administration

52-10 | Misplaced 191399 | 1724 2 214 0389 | 50 | Directing
information
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10 strongest factors (management practices) that affected delays of completion times were

identified from Table 4.1 and these are summarised in Table 4.2.

From Table 4.2, it can be concluded that, the management practice with the strongest effect on
completion time is poor planning. A further analysis was carried out for confirmation on whether
these ten factors really had a strong effect on delay. The method used in carrying out the further
analysis was the logistic regression model. This model was to test the significance of the
probability of the ten factors having effect on delay or not. The development of model is shown

as follows.
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Table 4.2 The strongest ten management practices affecting delay.

Code Management Factors Remark
§2-27 | Poor planning Planning
$2-20 | Inadequate contractor experience Staffing
$2-37 | Long waiting time for approval of drawings by client Planning
§2-38 | Delay in design information, mistakes and discrepancies in Planning
design documents
§2-30 | Dealing with unreliable subcontractors and suppliers Staffing
S2-39 | Long waiting time for approval of test samples of materials Planning
S2-14 | Poor site management and supervision Directing
S2-33 | Inability to follow schedule Controlling
$2-35 | Communicating of variations in design at inappropriate time Planning
S2-29 | Work overload Planning

4.3.1 Module Development

The choice of this model was based on the fact that the desired result, the determinants of the
better management practice could be obtained through the analysis where “Y”” represents the
desired management practice. The actual response variable Y, is a binary variable (outcome,

dependent) with possible values of zero and one and represent delay or no delay. That is,

y=J 1delay
Onodelay
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Due to the nature of Y, the response variable, the multiple linear regression model (MLR)

although easier to estimate and interpret, could not be used.

4.3.1.1 The Multiple Linear Regression Module (MLR)

Under the MLR model, the relationship between response variable Y and the k predictor
variables is studied. The model assumed is
Y=L+ i BX +e
j=1
Where:Y is the dependent variable
k 1s the number of independent variables (predictors)

Bo i, ... P are the model parameters and ¢ is the error term.

The assumptions made under this module are;

1. Var(g) is independent of Y

2. gis normally distributed

3. The probability of occurrence of the event Y, lie between zero and one. Thus 0 <P(Y) <1
However, where a binary variable such as that used in this study is analysed using the MLR,

these assumptions do not hold.

4.3.1.2 Proof of Violation of assumption.

Assumption 1: The independence of Var(g) on Y,

From the model (1), € takes values
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i=1 i=1

k k
‘[ﬂo + T BX, +e] for Y=0 and, 1—[,80 + LB X, +a)for Y=1.
Y being a binary random variable takes values of only 0 and 1. Hence the probability distribution

of ¢, f(g) is given by:

fle)=p" (- p)' 7 wherey=0,1 and p is the expected value of y and s given by:
y g y

k
=pB+ ‘Zlﬁle , since E(g)=0 thus
j =

k
P=E)=p+ X BX,-

j=1
Applying 1 and 2 values of f (s)given Y has a value of zero is given by:

f(g):(l—P):l—(ﬁ0+ i /3le] and when Y has a value of 1, f(e) is given as:

7=1

J=1

k
f(e)=P=[ﬁo+ 5 ﬁ,Xl]
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Table 4:3 Summary of binary variable Y

= e () .

LT
k .
_{,30+ > ﬂlxl) 1—(/30+ é ﬂ1X1)
Y=0 = B

j=1

The variance of € 1s giveﬁ by; var(e) = i ei (j‘(ev ))
y=0 u

k 2 k k 2
Var(8)=(—(ﬂ0 + §ﬂiXij] (1 _(ﬂo + Z:],BiXijj"’l_(ﬂo Sy éﬂin) (ﬂo el éﬂiXi)
Which reduces the simple but tedious algebra to;

Vir(e) = ( B +SBX, ](1 —(ﬁo +3BX, D

=1 i=1 3

Hence from 3 we have that:

vare)=(E(v )1 - E(¥ )} Showing that the variance of £ depends onY.

Assumption 2: £ is normally distributed since Y takes only the values of 0 and 1.

Assumption 3: The probability of the occurrence of the event Y lies between zero and one, thus
OSP(Y )Sl. The probaﬁility of the event Y occumring or not occurring as estimated by the
linear probability model could be greater than 1 or less than O which is in contradiction of the

assumptions that authenticate the use of the model.
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of binary variable Y
12 1)
" - ﬂo+ b ﬂle 1- ﬂo+ > ﬂnxl)
J=1 j=1
| k k
| AT ZAX B+ T BX,
2 j=1 s=1
iance of £ is gi\’ren by; var(g)= ieﬁ(/‘(ey ))
zt;“’f? ‘ y=0
\f;'»; 4 ko 2 k k 2 k
1 'f(—(ﬁo £ax)) (- v£0x, |- $ax) (pe3ox)
& g = - -

& reduces the simple but tedious algebra to;

0~ ax)-(n.-305)
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 from 3 we have that:

F l =(E(r )Il — E(¥)] Showing that the variance of £dependsonY.
[ A :

mption 2: £ is normally distributed since Y takes only the values of O and 1.

un ion 3: The probability of the occurrence of the event Y lies between zero and one, thus

,F')SI. The probability of the event Y occurring or not occurring as estimated by the
of the

ar probability model could be greater than 1 or less than 0 which is in contradiction
e

that authenticate the use of the model.
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ts of both sidesas m— oo, we have

, k
ylhen B+ ‘Zi B X, + € gets really large, P approaches one

erpretation of Logit Coefficients ( £, 4,...5;)

e P e
Y b A e 2t

3

ALY

P) N

constant term and represents the nominal value of the log-odds ratio. Thus it is the value

-odds ratio when x, = x,...x, =0.
represeht the rate of change in the log-odds ratios per unit increase in the value ofx.

1 be modified to obtain values that represent a rate of change in the log-odds ratio

by taking the Log, inverse of these. Thus Exp(ﬂ,),Exp(ﬂz ),Exp(ﬂ,,) represents the

projects Page 73
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e in the odds-ratio. That is the ratio of the probability of an event an ®) to

ity of event not occurring (1-P). This means that:

en Expf, =a where a >1, then a unit change in X, would make the event “m” times

ikely to occur. Thus if Expf, =a, then for one unit change in X, ( P J=
“u-p

g d
%
I
=

-

. Therefore odd ratio = La_

i

s odds ratio above 1 indicate that an increase (that is a unit change in the independent

'leXisassociated with an increase in the odds that the dependent Y equals 1 in
omial logistic regression). Therefore an odds ratio > 1.0 means increasing the independent
iable X increases the odds that the dependent variable Y equals a given value (usually 1) |
factor of the odds ratio (e.g., a factor of 2 might mean the odds increase from 1:1 to 2:1).

> larger the difference between the observed odds ratio and 1.0, the stronger the

tionship between X and Y.

2 When Expp, %l, then there exist a 50% chance of the event occurring with a one unit

_change in the independent variable, X,

(_P_) =1 which implies .P=0.5 for one unit change nX;.

1-P
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Thus odds ratio of 1 indicates the two variables are statically independent.

3. When Expf5(1, then one unit change in X, leads to an event being less likely to occur.
Thus An odds ratio below 1 indicates a decrease (that is, a unit change in the independent
variable X is associated with a decrease in the odds of the dependent Y being 1 in

binomial logistic regression). Therefore, an odds ratio < 1.0 signifies the odds the

-

dependent variable Y equals a given value decreased by a factor of the odds ratio (ex., a

factor of 2 might mean the odds decrease from 2:1 to 1:1).

P

431:5 Hypothesis Testing

This test determines whether the inclusion of a particular independent variable in the model
makes a significant difference. This aspect of the analysis is very important especially when it
comes to determining the quality of overall model since, in this study the method of selecting
independent variables was by ranking using the relative importance index (RII). In. this test the
hypothesis used is;

H ; B,=0,ie X, has no significant effect on the log-odds ratio

H;; 8, #0,ie X, has asignificant effect on the log-odds ratio.

In this test, the WALD (W) statistic of the S, coefficient is used as the test statistic where

SL] ~ x? and S.Ep is the standard error of 3. From results generated, H, is rejected if
Ep '

W C, where C is the 95" percentile of the chi-square distribution with a degree of freedom of

one,
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uation of Overall Performance of the Model.
lihood ratio test is usecL

The Model Likelihood Ratio (LR
lihood test is a general large-sample test which is bm on the maximum likelihood
It consist of using -2log o which has a chi-square distribution with “r’ degrees of

dom. Where “r” represent the number of independent variables and

: L(f))under restriction
ax(L(3))without restriction

[F2xinitial LL |-[-2x ending LL]. The initial LL refers to the log likelihood of the

del without restrictions.

he Overall Logistic Regression Model
stic regression model was built on the dependent variable delays which hold values one

 fo delays and zero (0) for no delays and the independent variables;

‘ W
&

Code

Poor planning S2-27

,, ~ Inadequate contractor experience S2-20

’ Long waiting time for approval of drawings by client S2-37
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| me]ay in desigp information, mistakes and discrepancies in design

$2-38
documents
Dealing with unreliable subcontractors and suppliers $2-30
Long waiting time for approval of text samples of materials S2-39
Poor site management and supervision S2-14
Inability to follow schedule S2-33
Communicating of variations in design at mappropnate time $2-35
Work overload $2-29
odel is presented in Tables 4.4 to 4.12 in an SPSS output as shown below.
u. h R DI'@SS ion Model
4 4 Case Processing Summary
= sighted Cases ° N Percent
lected Cases Included in Analysis L =50 100.0
Missing Cases 0 0
Total 110 1000 |
0 .0
110 100.0
If weight is in effect, see classification table for the total
number of cases.
ffects of management practices on the completion time of building projects Page77




pendent Variable Encoding

Intemal Value
0
1

TR AR o WA S N N Lk R

0 Beginning Block

1.6 Classification Table

KWAME HKBUMAN UMVERSITY oF
" BGJENCE AND TECHNOLDGY
~ KUMASI-GHAKA

Predicted
Delay
. Percentage
1 1. Observed 0 1 Correct
 |Step0. Delay 0 12 0
t " 1 0 98 1000
b ] Overall Percentage 89.1
 a Constantis included in the model.
;- '? The cut value is .500
a3 4’ Z.
le 4.7 Variables in the Equation
) v B SE. Wald df Sig. Exp(B)
0 Constant 2100 306 47.150 1 .000 8.167
“ , ion time of building projects Page 78
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Variables not in the Equation

Variables S2_20 802:39 E 1 s?-247
S§2_27 2.905 1 .088
$2_37 .000 1 996
S2_38 341 1 559
$2_30 893 1 345
S2_39 184 1 668
S2_14 1595 1 207
52 33 034 1 854
82_35 049 1 824
S2_29 255 1 613
Overall Statistics 16.510 10 .086

1: Method = Enter

A 4 9 Omnibus Test of Model Coefficients

Chi-square Sig.
1 Step 19.650 10 .033
Block 19650 10 | 033
Model 19.650 10 .033

4.10 Model Summary
-2 Log Cox & Snell Nagelkerke
likelihood R Square R Square
56.165 164 328 |
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1 Classification Table

Predicted
Observed 5 Delay 1 Percentage
Delay 0 5 Correct
10 16.7
1 1 o7 930
__ Overall Percentage 9.0 L
The cut value is .500 :
"
"
|
!l
ﬁ
.;i
e 4.12 Variables in the Equation
B SE. Wald af Sig. Exp(B)
§2.20 21553 687 5112 1 024 212
. s2.2 -1.318 681 3751 1 053 268
- s 929 530 3.074 1 080 2532
o $2_38 125 421 088 1 767 883
| S2.30 -187 304 226 1 635 829
S2_39 630 337 3.494 1 062 1.878
| s214 1346 482 7797 1 005 3.841
$2_33 -385 479 645 1 42 680
o s235 -174 474 | 436 1 713 840
o $2.29 095 472 041 1 840 1.100
4 Constant 6.451 2.460 6.877 1 009 | 633246

" a. Variable(s) entered on step 1: S2_20, $2_27, S2_37, S2_38, §2_30, 82 39, S2_14,
' $2.33,S2 35,52 29.

aterpretation of the Model

main interpretation of the model is based on Table 4.12, since it gets into the heart of the

_Tt shows the coefficient (B), the standard error (SE), the Wald chi-square statistic (Wald),
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the associated P-value (Sig) and the odds ratio (Exp (B)). Interpreting using the coefficient can
be awkward. E.g. for a unit increase in poor site management and supervision (S2_14), the log
odds of it affecting delay (vs. not affecting delay) increase by 1346 Therefore the odds ratio -
will be preferred in interpreting the results. As earlier explained, an odds ratio greater than one
suggest a positive relationship, and the larger the difference between the observed odds ratio and
one, the stronger the relationship. Hence, from Table 4.12, it can be seen that S2 37 (Long
waiting time for approval of drawings by client), S2_39 (Long waiting time for approval of text
samples of materials), S2_14 (poor site management and supervision) and S2 29 (work
overload) are the only practices with positive effects on delay. However, only S2 14 (poor site
management and supervision) is significant at the 95" percentile. Although S2 20 (Inadequate
contractor experience) is significant, it does not have a positive effect on delay. That 1s, holding
all other variables constant, one unit change in inadequate contractor experience, the odds of it
affecting delay (vs. not affecting delay is decreased by a factor of 0.21. Interpreting S2_14 which
has the highest and significant odds ratio(Exp (B)), we can say, holding all other vanables
constant, one unit increase in poor site management and supervision, will cause the odds of 1t
affecting delay(vs. not affecting delay) to increase by a factor of 3.84. In summary, the model
only finds poor site management and supervision as the most significant management practice

that affect completion period of building projects.

434 Significance of the Model
The likelihood ratio chi-square of 19.65 with a p-value of 0.03 from Table 4.9 tells us that our

model as a whole fits significantly better than the empty model (Model 0). The -2 log likelihood

was used to compare the fit of this model with model 0. The value of the model likelthood ratio
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 4.10). The LR with a degree of freedom of 10 (the number of medependent
at a significance of 0.05 lead 10 the conclusion that the overall model was statstcally
The value obtained from the statistical Tables (the critscal value) was 1 §1

stated, the decision rule o reject H,. f5,= 0. (1e X, has no signaficant effect on the
odds ratio) and acceptH, . /4, # 0, (ie X, has a significant effect on the log-odds o). 1

d teststatistic) > C(critical value) The cnncal value (C) read from statstical Table fchi-

sre Table) Zocs is 384 Therefore, reading from Table 4 12, H. 15 rejected for only $2.20
e contractor experience) and S2_14 (poor site management and supervision) whalst for
dlen H, is accepted at the 95" percentile

. *

' ’ o 75 \'\”\ - !' YRAANA u' N | l,\ -' LN .‘.'v VMOS 13429 N

‘ : find out if planning is the management function with most effect on delay can be deduced
j ‘ﬂnmlmgmmtpmcﬁoesdmgffecteddehymemt From Table 4 13, it can be seen that,
".H:‘ ‘ﬂlehnmostimpommfactorsﬂmwucidmliﬁedﬁuuthekﬂmlummph‘q

'. implying that, planning is the predominant management function n the first ten
gemern pucﬁoesﬂm:ﬂ'ectdelay.Onemymdmmumofﬂnm
: iﬁnetionswnswbjective this assumption may not hold, but Table 4 13, shows that, although

-nmmmt of the management functions was subjective the fraction of its occurrence m the

ummmmmhou For example, although controlling has only four practices
Wmﬂnﬁmu:gvuuaqwﬁmdmm-um

it, just one

s
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en. Therefore, the planning function having the highest fraction of occurrence of 0.43 n the first

e confirms it as being the predominant function.

Table 4.13 Distribution of management practices in functions

" Management Total Distribution |  Percentageof |  Fraction of
Function Distribution | in first ten | distribution in first | occurrence in !
)
ten first ten ':‘
Planning 14 6 60 0.43 :
'Staffing 7 2 20 029 i
Directing 13 1 10 0.08
Controlling 4 1 10 0.25
Directing i 0 0 0 |
Toml 50 10 100 i

Again from the model, it was identified that the only factors that had positive effect on delays
were; long waiting time for approval of drawings by clients, long waiting time for approval of
test samples of materials, poor site management and supervision and work overload. Of these
four only poor site management is not a planning function. Therefore, having three out of the

only four practices (having positive effect on delay) being planning functions confirms the

assumption that planning is the management function that affects project completion time the

most. This assumption therefore, proves the first hypothesis for this study, (i.e. Hypothesis 1

Planning is the management function that affects project completion times the most). Although
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this has: been proven to be true from the RII ranking (used to determine the strongest factors), it

is however noted that these factors are not significant at an alpha level of 0.05

45 DIFFERENCES IN RESPONSES BY THE THREE MAIN PARTIES

The questionnaires were responded to by the three main parties involved in a building project
namely the client, consultant and the contractor. Since these three parties answered the same
sections of the questionnaire (Section 1 and 2) it was therefore necessary to find out whether or
not they differed in their response. To carry out this analysis, the SPSS was used to form a cross
tabulation of management functions against the three parties. Thus, each of the management
practices placed one function and then cross tabulated against the three parties. The SPSS output
for the cross tabulation is shown in appendix B (represented by Tables Bl to BS5). The

frequencies were based on responses and there were 110 vahd cases.

Since the study is concemed with identifying strongest factors, only rankings 4 and 5 from the
section two of the questionnaires coded strong and very strong were the ones chosen for further
analysis. The frequencies presented in the cross tabulation for the two rankings were added
(Table 4.14 to Table 4.18) and distributed over their total and then ranked as shown in Tables

419 and 4.20.
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Parties
tors Client | Consultant | Contractor
rong and Very strong 182 278 170
384 492 444
| 4.15 Total of Directing frequencies of ranking 4 and 5(coded Strong and Very strong
V ectively)
| f Parties
ors Client | Consultant | Contractor
| Strong and Very strong 144 210 156
K
[Totz 384 492 444

§
3
&
i
|
4
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Parties

Client

Consultant

Contractor

207

343

306

448

574

518

g 4.17 Total of Controlling frequencies of ranking 4 and 5(coded Strong and Very strong

ctively)

2
TS

Parties

Client

Consultant

Contractor

frong and Very strong

63

o1

128

164

148

4
by
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Client | Consultant | Contractor
v ng and Very strong 108 122 131
224 287 259

Parties

ble 4.19 Distribution of the strong and very strong factors over the total

i, Client 1 Consultant | Contractor
panising | 13.79 21.06 12.88
recting | 1091 1591 1182
lanning 13.44 2227 19.87
olling | 1432 2068 22.05
ng 14.03 15.84 17.01

.

‘-1.s Total of Staffing frequencies of ranking 4 and S(coded Strong and Very
cively)

pic Effects of management practices on the completion time of
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420 Ranking using the distributed frequencies of the strongest management functions
ng delay

Client | Consultant | Contractor

o 3 3 3

5 4 5
ing 4 1 2
Ghtrolling 1 3 1

: " T2 5 3

ltean be seen from Table 4.20 that, the rankings given by the three parties differed, whilst the
: ‘v:@—u had control followed by staffing to be the strongest functions, the consultant had planning
i wed by organising and the contractor had control followed by planning as the strongest

[‘ nanagement functions affecting completion time. These assertions have a bearing on the second

! othesis of this study (i.e. Hypothesis 2: Clients, consultants and contractors differ in the
x

* management functions they perceive as the strongest).

45 ““.

] : ;;7« of Since the ranking shown in Table 4 20 showed that all the three parties have a different

,‘ of the functions they perceive as the strongest, it is an-indication that this hypothesis is

o o
KT

e

g
fud

46 OTHER RELATED ISSUES
E is aspect of the analysis discusses other issues aside determination of strongest factors. It
ok

i f"m prise descriptive analysis (using frequencies and percentages and charts) discussing more on

- th management practices. The discussion is grouped under the five main management functions.
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The analysis was mostly done using responses of only those who responded to the questions and

excluding non applicable responses. It puts together the responses of all the three parties except

questions that were directed to specific parties.

46.1 Planning

Table 4.21 is a table showing respondents usage of planning techniques against its ability to
determine critical activities. From the Table 4.21, 66 representing majority of respondents
(84.62%) clearly stated that, they use the bar chart technique for planning. Surprisingly, 40 out of
the 66 also responded that the bar chart determines critical activities. However, among the
options given respondents, only the network diagram could determine critical activities and only
11.54% of respondents were using it. This therefore, means that most of the respondents to this
question who were contractors and consultants had little knowledge about the functions of the

techniques and critical activities.

Table 4.21 Planning technique against ability to determine critical activity

Ability to determine critical activities
Planning technique used Yes | No | Total Percentage
Bar chart 40 | 26 | 66 84.62
Network diagram 8 1 9 11.54
Line of balance : 3 0 3 3.85
Total 51 27 78 100.00
£
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With particular reference to how the client’s planning activities affect time, Fig 4.3 shows that

§6.67% responded that they encounter situations where decisions regarding changes in design by

the client were made at a time that works already completed had to be changed/varied. This )

practice has so much effect on time since the changed/varied works requiring re-construction has
not been captured in the works programme. Further implication of this is that, most clients are
not aware and hence do not plan when to communicate variations in design. Sometimes, the
natures of the changes are such that, works has to be put on hold till instructions are received and
works executed. This assertion was verified by majority of contractors representing 97.37% (Fig
44) who have experienced it at least once on a project. If any of the activities put on hold are
critical activities, then it causes a delay. Again, 78.13% (Fig 4.5) of clients added that the

decision making period of the client had affected the progress of projects.

80.00 -
60.00 -
40.00
20.00
0.00

#= Percent

Yes No

Fig 4.3 Major decisions arising to redo of completed works

No W 263

@ Percent

Yes

000 2000 40.00 60.00 80.00 100.00 120.00

Fig 4.4 Encountering of situation where works are put on hold awaiting changes in design
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4622 Directing

‘4,.5- Decision making period affecting progress of project

[he statistics shown in Table 4.22 indicates that contractors and consultants give proper attention

g "'tivation of workers. From Table 422, out of 49 (representing 62.82% of respondents) who

A .
? o

edule (Mullins 2002).

le 4.22 Period of motivation against aiming motivation at project control

IR -
B

Aiming motivation at controlling projects

!‘a iod of motivation Yes | No | Total Percentage
'?f?\ en delay is eminent 28 | 1 29 37.18
f‘ roughout the project 45 | 4 | 49 62.82
' 1}* otal 75| T8 100.00

3 ivate their workers throughout the project, 45 of them aimed it towards controlling project
"‘ Rgview of literature indicated that if workers are motivated, they give off their best and

::;- when some activities are delayed, motivation can be used to bring the project on

““““
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;4.6 Forms of motivation

b

Non-financial

-

i ying needs and satisfying it =

|
F 4.55

_’__-

# Percentage

T

T

0.00 10.0020.0030.0040.0050.0060.0070.00

| .6 however shows that only 30% of motivation is carried out by a factor such as identifying

s

ods and satisfying it, whilst 65% use financial motivation factors. Both Maylor and Harris

2000, 2005) identified that the best motivation factor is identifying needs and satisfying them.

erefore in our case there is the probability that the best results from motivation may not be

o 54

Table 4.23 Having communication barriers against having lines of communication clearly stated

%

- f’ h project

; » ving communication Lines of communication clearly stated on vwch
iers project
Yes | No | Total Percentage
12 | 20 | 32 29.09
30 | 30| 78 70.91
51 | 59 | 110 100.00

opic: Effects of management practices on the co

mpletion time of building projects
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¥

cting the performance of an activity on a project !

~ » communication Unclear lines of communication ever affect;

the performance of an activity on a project

Yes  No | Total P
1 8 4] 2 2909
60 18 78 7091
‘ 8 | 22 | 110 100.00

:fmmnmnication, 78 out of all the respondents (representing 70 91%) said they do not have
munication barriers. However 39 out of this 78 said they do not have the lines of
’ munication clearly” stated on each project( Table 4.23) and 60 out of the 78 also indicated
“_ unclear lines of communication has ever affected the performance of an activity (Table

124). These contradicting statistics indicate that, although respondents admit not having

* communication barriers, it is really a problem facing them This was further highlighted by
: rma (2001) who explained that, clear communication lines enhance coordination and control
* without which delay is eminent.

,,»:_:

o Dreanisi

3 coordination, as earlier on identified in the review of literature, project success depends

. : . . .
largely on coordination and cooperation (Phud and Rowlinson, 2004). Since most of the parties

‘ '}. olved in a project have their individual firms, there is always a conflict on where to commat,

wﬂleprojectortotheﬁrm.lfcommimmtisnmgened\obeﬁnn,nmu
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such that 81 (73.64%

success of the project and vice versa. Statistics from Table 4.25

Table 4.25 Commitment of objection against gearing of coordination

shows harmony in responses

) out of 110 of all respondents are more committed to project objectives on
aproject, therefore, it is not surprising that 60 out of the 81 direct coordinating activities first to.

project goals before company goals, which also contribute to the success of the project.

| Attention to commitment Gearing of coordination
on a project Project goals first Company goals first | Total | Percentage
followed by followed by project
company goals goals
Commuitment to project
objectives 60 21 81 73.64
Commitment to company
objectives 13 16 29 26.36
Total 73 37 110 100.00

motivation as the best means of enhancing coordination.

Responding on the various ways of enhancing coordination, Fig. 4.7 below shows the major

ways respondents used to enhance coordination. Majority prefer holding people to task and
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interim meetings ; 15.00
' hold people o task and motvation I 375

1
 frequent meetings to discuss the ‘
- project in question and team work = 25.00 ¥ Percentages

~ periodic interaction on and off site -ki 2.50
.4 _‘1

s L effective leadership W 20.00
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0.00 1000 2000 3000 40.00

n

. 4.7 Major ways of enhancing coordination on a project

160,00 -
;_A.m
!,;o -

& Percentage

3 1“? 4.8 Having an organisational chart for every project

Py

] 48 shows that 44.87% respondents (contractors and consultants) do not have an

ks

3 oreanisational structure for every project. Although 55.13% of them have, having 44.87% who

ol

o not have can mean that things are not done orderly on project. The absence of the organisation

chart can also mean that lines of communication and roles and relationships are not indicated on

4

Ton ion i ildi 7 95
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organisational chart.

consultancy team for the execution of building projects.

Having organisational-

Reflection of organisational structure

the project, making communication, control and coordination difficult. However an outstanding
performance was indicated by contractors as shown in Table 4 26. Out of the 31 contractors, who
had organisational chart for the management of the site, (representing 83.78%) 21 had their )
charts reflecting both roles and responsibilities and channels of reporting. Also 65.85% (Fig 4.9)
of consultants showed they have an organisation structure showing roles, responsibilities,
relations and channels of communication for the arrangement of things within the consultancy

team. The above statistics indicates an orderly arrangement on the site and within the

Table 4.26 Having an organisational chart for the management of site against the reflection of the

Topic: Effects of management practices on the completion time of building p

structure for Roles and Channels of | Both | Total | Percentage
management of site responsibilities | reporting
Yes 6 4 21 31 83.78
No 6 0 0 6 16.22
Total 12 4 21 37 100.00
rojects Page 96
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4’9 Consultants having an organisational structure indicating roles, responsibilities and

‘ ‘ unicating channels for the consultancy team

‘ecis are realised through a group of people, therefore, it makes the staffing function an

: ,}g_m function for the success of every project. Hence, any defect in it can affect the project
L .

which is also part of successful project (Ashworth and Hogg, 2001). On the issue of

-

selecting contractors for project, 72.60% (Fig 4.10) of clients and consultants said they consider

oy

{ "previous work, profile and recommendation from others. This high percentage indicates that

“ put in much effort in order not to select an incapable contractor, compared to only a few

ko

vho considered only one of the things the majority considered.

e,
i
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& Prevoius works
® Profile
- Recommendationby

others
= All

= Percentage

E Y Technical Managerial Approval knowledge and
- balance of the two
’,*v,

B

g 4.11- Prioritisation of the skills of the project manager

| H Fig 4.11, majority of clients representing 62.5% also indicated that when choosing a

manager to handle a project they considered a balance in both his technical and

i

1 ‘:" agerial skills. Although this percentage is encouraging, having 21.88% and 15.63%

icating they considered either his managerial or technical skills alone respectively represent a

b
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loop in the industry. This is because all the major management aspects of the project including
cordination and ensuring a smooth running of the project without hitches with timely
completion is done by the project manager. Therefore, even though these figures indicate the i

minority (21.88% and15.63%), they are relatively too high to ensure successful timely

completion.

100.00
80.00 -

60.00

40.00 1 i Percentage

O.m | I TR

Casual workers Permanent workers

Fig 4.12 Majority forming labour force of artisans

About 81.08% (Fig 4.12) of contractors also responded that majority of their workforce are
permanent workers. This is a positive sign since a lot of their workers may be motivated by job
security and therefore would give their best and not idle about to cause delay. Responses from
the survey also indicated that personnel in a firm are assigned to a lot of projects. From Fig 4.13,
majority of personnel are assigned to more than six projects. This creates a conflict of interest
since the personnel cannot have enough time for each of the project. This creates a situation

where personnel are unable to meet deadlines and give their best. This shows a setback in the

industry and therefore need to be addressed.

_ — : C
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morethan six |

% 29.49

five

four M 128
three E Percentage

two

one

0.00 500 10.00 1500 20.00 25.00 30.00 35.00

Fig4.13 Maximum number of projects to which personnel are assigned to in a firm.

4.6.5. Controlling

Table 4.25 also shows a similar response to Table 4.21. The responses (from contractors and
consultants) are again contradictory with regard to majority indicating that they use the bar chart
programming method for controlling their projects and at the same time indicating that the bar
chart programming method shows critical activities. Another interesting point identified in Table
425 from respondents is that, only 2 (representing 5.41%) respondents used the PERT
plogramming method and all the two indicated that the method cannot detect critical activities.
The issue of choosing a programming technique for controlling project is essential since the
technique chosen should be able to show critical activities, linkages and float so that crucial
decisions on which activity to control and by how much can easily be identified. Therefore, the

statistics shown in Table 4.25 are not encouraging for the Ghanaian construction industry

especially when little is known about PERT.
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aetivities

. Ability to determine critical activities
Planning technique used Yes | No | Total Percentage
'Bar chart 12 4 16 43 24
Network diagram 14 5 19 5135
PERT 0 2 o) 541
Total 26 11 37 100.00

identified by Kerzner (2003) to be a better one.

Table 4.27 Planning technique for controlling projects against ability to determine critical

With regard to measuring progress against programme and determining delays, 89.09% (Fig
414) and 85.32% (Fig 4:15) respectively of respondents indicated that they compare the works
programmé to the actual progress of the works to determine delays and also to measure progress.
Among the various responses given on this issue were physical development, visual oBservation,
financial and physical, time stage graph. Majority of respondents, however, indicted they use a

comparison of the works programme and the actual progress on site. This method has been
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Fig4.14 Major ways of measuring progress
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] 15 Major ways of determining delays

o

responses on the measures used to control projects also had majority of them using a

onciliation of the works programme and actual works (97.37% from Fig 4.16). This response

ore not surprising. -
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Percentage

= Reconcilliation of warks program
&actual works

& Adequate supply of building
materials to site

Visual obseration

Fig 4.16 Major control measures for monitoring and controlling projects.

A disturbing response was when contractors were asked how best they manage delays when the
cause was no fault of theirs. From Fig 4.17, majority of them representing 72.97% replied they
apply for extension of time, whilst only 10.81% replied they put in measures which enable them
complete on schedule and 16.22% replied they do both. These responses mean that many a time,
when contractors are not the cause of delays, they are not concerned about adoption of measures

fo complete the project on time. Their only interest lies in the application for an extension of

time.

putin .neasures to stilt complete on

schedule = Percentage

apply for extension of time [0

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00

Fig 4.17 Ways contractors use to manage delays when delays are caused by other parties
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fig 4.18 also shows that contractors (97.30%) expressed concern about how the activities of

gominated sub-contractors and suppliers affect their progress on site. Therefore, adequate
jnvestigation on compatibility with the main contractor is required when selecting nominated

sub-contractors and suppliers to ensure effective cooperation by both to attain timely completion

of projects.

120.00
100.00
80.00
£0.00
40.00
20.00

i Percentage

B o
i .
1 ¥ :
1 ey
i
. f

2,70
0.00 -

yes no

Fig 4.18 Performance of nominated sub-contractors and suppliers activities affecting progress of

main contractor.
These descriptive analysis indicate that if planning, staffing, directing, organising and

controlling are not carried out with adequate concern, they can affect completion time of

building projects and the overall success of the construction industry as well.

47 COMPARISON WITH OTHER WORKS

In Ghana, most research works on completion time have been directed towards general factors

affecting completion time. This research, however, only considered management factors.

Extracting management factors from a research work carried out by Oppong (2003) on causes of

delay in Ghana, he identified poor site management and supervision followed by inadequate
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this study.

Researchers
Fnmpong et al. (2003)

Chan and Kumaraswamy (1998)

Mezher and Tawai (1998)
Elinwa and Joshua (2001)

Nahapiet and Nahapiet in 1985

Nick G. et al (2004)

Ahmad et al, 2006

lopic: Effects of management practices on the completion tim

contractor experience as strongest factors causing delays. This study also had the two identified
by Oppong (2003) to be among the ten strongest management factors affecting delay. On the
other hand, this study had inadequate contractor experience as the 2™ strongest factor and poor
management of site supervision as the 7™ strongest factor, however according to the logit model,
poor site management and supervision had a greatest effect of on delay. This is not surprising
because these studies were carried out at different time frames. Other studies carried out in other

countries had the following as management factors affecting delay which was also identified by

Management practices Identified

Poor contract management

Poor site management and supervision, low speed of
decision making involving all project teams, client initiated
variations, necessary variations of works and inadequate
contractor experience.

Changes in design and availability of drawings.

Improper planning and underestimating of project duration.
Client experience and decisiveness and good working
relation between main parties.

Client indecisiveness and non-uniformity

Disruptions in communication of information and poor

timely communication of information
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CHAPTER FIVE

3.0 CONCLUSIONS AND RECOMMENDATIONS

51 INTRODUCTION

The study aimed at identifying management practices and determining which of them had strong
effect on completion time of building project (i.e. contributing to delays). Fifty management
practices were identified from literature. After this, questionnaires were sent to a sampled
pumber of contractors, consultants and clients for an identification of the ones that were most
likely to cause delay and also for information on how they applied some of the management
practices. Findings from fhe analysis of responses (supported with available literature) derived
fiom the survey led to the drawing of conclusions. Out of these conclusions, recommendations
were made to help minimise delays arising as a result of bad management practices.
Additionaily, further research work arising from this study was proposed. This final chapter

therefore considers the conclusions drawn, recommendations made and further research

proposed from this study.

3.2 CONCLUSION
From the findings generated from this study, the major conclusions drawn were as follows;

o The strongest management factors that have effect on completion time as perceived by

clients, consultants and contractors together are:
1. Poor planning

2. Inadequate contractor experience
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3. Long waiting time for approval of drawings by client

>

Delay in design information, mistakes and discrepancies in design
5. Dealing with unreliable subcontractors and suppliers

6. Long waiting time for approval of text sample of materials

7. Poor site management and supervision

8. Inability to follow schedule

9. Communicating of variations in design at inappropriate time

10. Work overload

¢ There is a variation on how clients, consultants and contractors rank management

functions with respect to how they affect completion time. The variations are:

Functions Client Consultants Contractors
Organising - 2 4
Directing 5 4 5
Planning 4 1 2
Controlling 1 3 1
Staffing £ 5 3

e Planning and controlling activities have strong effect on completion time.
e Management practices have effect on completion time in Ghana
e The most used plénning technique is the bar chart and most contractors have little ideas

about the Programme/Project and Evaluation Review Technique (PERT).
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53 RECOMMENDATIONS

from the conclusions, made the following recommendations have been made for consideration

s means of minimising delays:

Seminars should be organised at the commencement of every project to highlight the
organisation of the project and participants trained in the various planning techniques to
be used on each project.

Orientations should be held for clients to make them aware at the onset of projects of the
need to plan when to communicate changes in design and also have a short decision time.
There is also the need for clients and consultants to work well on the brief given by the
client during the pre-contract stage of the process so as to minimise varations.

Personnel working on a project should not be assigned to other projects so as t0 increase
their commitment to project.

Céntractors should be made to employ the right professionals in their companies and this
should be made a necessary criterion for class registration under the Ministry of Works

and Housing.

54 FURTHER RESEARCH

A R e e i

Further research works that can be taken up arising from this study are as follows:

A study to correlate all the five main management functions to delay, 1.e. a mult

regression of delay(Y) on management functions(X)

A study to critically investigate how each of the strongest management practices actually

affects completion time.
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¢ A study to further identify more management practices on project basis.
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APPENDIX A

QUESTIONNAIRES

rFFECTS OF MANAGERIAL PRACTICES ON THE COMPLETION TIME OF BUILDING PROJECTS.

|
|
|

This questionnaire is prepared by a final year Msc. Construction Management student to solicit information

or the writing of thesis for the award of the Master of Science Degree from Kwame Nkrumah University of

jcience and Technology.

Your total anonymity is assured, so please feel free to express your views.

Tick (¥) the appropriate response to the following questions to express your views and write responses

where necessary.

The targeted area for the questionnaire is the construction industry.

Thank you for answering this questionnaire.
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1

. Which of these areas of construction are you involved in?
| Client ii. Consultant iii. Contractor

B. Have you encountered delays on some projects?

. Yes i1. No

C. How was it managed?

SECTION 2

Rank the following in order of the strongest
the weakest, with 0 being non-applicable.

Unclear roles/job description ‘
Lack of job description

Unreasonable time constraint
A job poorly done that must be done

P NN LN

Poorly educated client

9. Lack of day to day administration
10. Misplaced information

11. Improper monitoring delegated work

12. Lack of technical and managerial skills of the project manager
13. Unsuitable leadership style of contractor/ project manager
14. Poor site management and supervision

15. Poor organizational structure

16. Non establishment of standards of performance
17. Poor coordination between design team
18. Poor coordination of the project manager for the whole project

19. Poor cooperation

20. Inadequate contractor experience
21. Improper detailing

22. Poor timing of communication

23. No detailed communication channel

24. Using a wrong medium of communication
25. Communicating the wrong information at the wrong time

26. Lack or poor motivation
27. Poor planning

28. Too many people involved in minor decision making

29. Work overload

Unwise delegation of responsibilities

Client indecisiveness and non uniformity
Lack of job information in a ready to use format

factors affecting delays. Starting from 5 being the strongest and

over I

30. Dealing with unreliable subcontractors and supplier : {
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31

32.
33.

34
35.
36.

37.
38.

39.
40.

41.
42.
43.

44,

45.
46.
47.
48.
49.
50.

opic: Effects of management practices on the completion time of building projects

Lack of long range planning

Lack of project organization

Inability to follow schedule

Slow decision making by client

Communicating of variation in design at inappropriate time
Lack of effective communication between project team
Long waiting time for approval of drawings by clients
Delay in design information, mistakes and discrepancies in
design documents

Long waiting time for approval of text samples of materials
Inadequate design team experience

Poor documentation

Inappropriate motivation factors

Low commitment to project objectives

Changes without client notification/explanation

Misuse of planning techniques

Poor lead time on projects

Constant interruptions

Lack of qualified manpower

Lack of employee discipline

Lack of authority to make decision

Page 117




CTION 3- Contractor:

I. What planning technique do you normally use to plan your projects?
i. Bar chart  ii. Network diagram iii. Line of balance iv. Pert

™)

Is your planning technique able to detect critical activities?
i. Yes ii. No

3. Does your company plans reflect project plans?
i. Yes ii. No

manager?
i. Bar charts, ii. Network diagrams iii. PERT iv. Other, please state

5. How are the plans used in monitoring and controlling projects presented?
i. Bar charts, ii. Network diagrams iii. PERT iv. Other, please state

6. Is the plan used for monitoring and controlling able to detect critical activities?
i. Yes ii. No

7. On the site, which of these plans is usually used?
i. Monthly i Weekly iii. Daily iv. Master program v all

8. In the case of variations which of these plans do you adjust?
1. Monthly i Weekly iii. Daily iv. Master program  v. all
9. In cases where delay is eminent which activities do you target?

i. All activities ii. Delayed activities iii. Critical activities

10. Does the planning technique used for controlling projects able to determine total floats?
a. Yes b. No

I1. When do you carry out most of the planning activities for a project with regards to what is to be done
and when to do it?

a. Pre-contract stage b. Post-contract stage

12. Do you have an organizational structure for every project?

i. Yes ii. No
13. Do you have an organizational structure for the management of sites?
i. Yes ii. No
14 Which of these does the organizational structure reflect? .
I. Roles and responsibilities ii. Channels of reporting 11. Both 1v Other, please
state

15 Have you ever encountered a situation whereby major decisions regarding changes in design were
made at a time that works already completed had to be removed?
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i. Yes ii. No

16. Have you encountered a situation where works are put on hold awaiting changes or instruction in
design?
i. Yes ii. No

I7. What is the maximum number of projects to which each personnel is assigned to in your firm?
i1 ii.2 .3 iv.4 v.5 vi6 vii Morethan6

18. Have you ever rejected a contact before?
i. Yes ii. No

19. If answer to 18 is yes what was the reason?

i. Current work load ii. Cannot work with other project party members
iii. Both iv. Other, please state

20. How do you avoid work overload?

21. In coordinating activities towards achieving goals which one is the most important
i. Project goals first followed by company’s goals
ii. Company’s goals first followed by project goals

22. Which of these do you give much attention to on a project?
a. Commitment to project objectives b. Commitment to firm objectives

23. What measures do you use to enhance personnel commitment to project

objectives?............ LA ... T Gl . =

24. Which leadership style do you usually apply on a project?
a. Situational b. Autocratic ¢. Democratic d. Other, please state..................................

25. Which of these form the major number of labour force of artisans in your company?
i. Casual workers 1. Permanent workers

26. Do you usually motivate your workforce?
i. Yes ii. No

27. When do you motivate your workforce? .
i. When delay is eminent ii. Throughout the project

28 In the case of unforeseen occurrences, do you use motivation as a means of avoiding delays?

lopic: Effects of management practices on the completion time of building projects Page 119



i. Yes ii. No

29. Is motivation aimed at controlling project time?
1. Yes ii. No

30. Which form of motivation do you usually use?
i. Financial  ii. Non-financial iii. Identifying needs and satisfying it

31. Do you use motivation factors such as punishments?
a. Yes b. No

32. When a job is poorly done and must be done over, how do plan it such that it does not delay the
project.

33. In cases where the delay was no fault of yours, how best do you manage it?

a. Apply for extension of time b. Plan program to complete within the completion period
c. Seek advice from consultant and client d. All €. Other please state

34. By what means do you communicate urgent instructions?
1. Letters i1. Telephone iii. Fax

35. Do you have communication barriers?
i. Yes ii. No

36. If the answer to 35 is yes, how do you manage it?

37. Does information always reach you at the right time?
a. Yes b. No

38, Do you always dispatch information at the right time?
a. Yes b. No

39. If answer to 37 or 38 is No, what measures do you put in place to minimise them?

40. Do you always have the lines of communication clearly stated in each project?
a. Yes b. No

41. Has unclear lines of communication ever affected the performance of an activity on a project?
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a Yes b. No

4z.mmmw-mmmwmmw
a Yes b. No

43 lfmwerm42uye-howﬁequemun?
a Once in a while  b. Often c. Very often d. Non applicable

44 Ph;emlmpn;empncﬁcesevu‘bemthecaneofddaymlpojea?
a Yes . No

45.*h;eymeva;eoeiveddnwingsthﬂmﬂvaydeuﬂedmnghfwusemﬁte?
a Yes .No

47. Ifmswato%isNo,whichothermunsdo,ywusetosa standards of performance on time when
controlling projects? -

------------------------------------
.....................................................................................
..................................................
................................................................................................................
........................................
.................................................................................

........................................................................................................................

........................................................................................................................

........................................................................................................................
........................................................................................................................

........................................................................................................................

............................................................................................

.......................................................................................................................

.......................................................................................................................

n cases where delay is eminent what control measures do you use to avoid or minimise delay?
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52. Do you crush programmes?
i. Yes ii. No

53. How do you manage the problem of dealing with unreliable nominated subcontractors and suppliers?

54. Has the performance of nominated contractors and suppliers ever affected your works progress?
a. Yes b. No

55. How do you deal with constant interruptions on progress?



SECTION 3- Clients

1. How do you plan to pay your contractors?

i. When certificates are prepared ii. From a cost plan prepared from works programme

2. Does your company plans reflect project plans?
i. Yes ii. No

3. Do you usually get a copy of the contractors’ works program?

i. Yes ii. No

4. In the case of unforeseen occurrences, do you use motivation as a means of avoiding delays?
i. Yes ii. No

5. Which form of motivation do you usually use?

i. Financial  ii. Non-financial iii. Identifying needs and satisfying it?

6. Do you use motivation factors such as punishments?
a. Yes b. No

7. Is motivation aimed at controlling project time?
i. Yes ii. No

8. On what basis do you set time constraints?
a. When the building will be needed b. Advice from consultants on the minimum time the

building can be completed  ¢. Both

9. How are decisions taken for changes in a project?
a. By set up committees b. Series of meetings by estate department

C. Other, please state.............. soeuseteanrstessbesnsasess bhsstesins bus s as s at e ea st bib et s b e arasansseate

10. How long does it usually take to make a decision regarding changes on a project?

——
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a l-3days b 3-5days c. Iweek d. 1-2 weeks e. Within a month.

I'l. Has the decision making period ever affected the progress of the project?
a Yes b. No

12. Do you emphasis on the major constraints for every project?
i. Yes ii. No

13. When do you communicate changes in design?

i. When decisions come to mind ii. Plan from the works program iii. Both iv Other,

please state

14. By what means do you communicate urgent instructions?

i. Letters 1. Telephone ii. Fax

15. Do you have problems with communication barriers?

i. Yes ii. No

16. If the answer to 15 is yes, how do you manage it?

17. Does information always reach you at the right time?
a. Yes b. No

18. Do you always dispatch information at the right time?
a. Yes b. No

19.If answer to 17 or 18 is No, what measures do you put in place to minimise them?
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20. Do you always have the lines of communication clearly stated in each project?
a. Yes b. No

21. Has unclear lines of communication ever affected the performance of an activity on a project.
a. Yes b. No

22. Have you ever encountered a situation where information was misplaced?

a. Yes b. No

23. If answer to 22 is yes how frequent is it?

a. Once ina while  b. Often c. Very often d. Non applicable.

24. Which leadership style do you usually apply on a project?

a. Situational b. Autocratic c. Democratic d. Other, please state

25. In prioritising the skills of the project manager for selection, which of these will you consider
important?

1. Technical ii. Managerial iii. Approval knowledge and balance of the two

26. In coordinating activities towards achieving goals which one is the most important
i. Project goals first followed by company’s goals

ii. Company’s goals first followed by project goals

27. Which of these do you give much attention to on a project?

a. Commitment to project objectives b. Commitment to firm objectives

28. What measures do you use to enhance personnel commitment to project

ODJECHIVES?. ..ttt

29. On what basis do you determine contractor and suppliers experience?

a. Previous works b. Profile ¢. Recommendation by others d. All
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30. How do you avoid work overload?

33. Do you use the works programme to set standards of performance on time when controlling projects
a. Yes b. No

34. If answer to 33 is No, which other means do, you use to set standards of performance on time when

controlling projects?
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SECTION 3- Consultants

1. What planning technique do you normally use to plan your projects?
i. Bar chart  ii. Network diagram iii. Line of balance  iv. Pert

2. Is your planning technique able to detect critical activities?
i. Yes ii. No

3. Do you prepare plans for the client to use in taking strategic decisions?
i. Yes ii. No

4. Does the planning technique used for controlling projects able to determine total floats?
a. Yes b. No

5. When do you carry out most of the planning activities for a project with regards to what is to be done
and when to do it?

a. Pre-contract stage b. Post-contract stage

6. Does your company plans reflect project plans?
1. Yes ii. No '

7. Do you have an organizational structure for every project?
i. Yes ii. No

8. Do you have an organizational structure indicating roles, responsibilities and communicating
channels for the other members forming the consultancy team?
1. Yes ii. No

9. If answer to 8 is No, which other means do, you use to define and detail roles and job description of
personnel on a project?

10. Do you usually motivate team members?
i. Yes ii. No

11. When do you motivate team members?
1. When delay is eminent ii. Throughout the project

12. In the case of unforeseen occurrences, do you use motivation as a means of avoiding delays
i. Yes ii. No

13. Is motivation aimed at controlling project time?
i. Yes ii. No

14. Which form of motivation do you usually use? S
i. Financial  ii. Non-financial iii. Identifying needs and satisfying it
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I5. Do you use motivation factors such as punishments?
a. Yes b. No

16. Is motivation aimed at controlling project time?
1. Yes ii. No

17. What is the maximum number of projects to which each personnel is assigned to in your firm?
i1 .2 i3 iv.4 v.5 Vi 6 vii More than 6

18. Have you ever rejected a contact before?
i. Yes ii. No

19. If answer to 18 is yes what was the reason?

i. Current work load ii. Cannot work with other project party members
iii. Both iv. Other, please state

20. How do you avoid work overload?

21. On what basis do you determine contractor and suppliers experience?
a. Previous works b. Profile ¢. Recommendation by others d. All

22. Have you ever encountered a situation whereby major decisions regarding changes in design were
made at a time that works already completed had to be removed?
1. Yes ii. No

23. In coordinating activities towards achieving goals which one is the most important?
1. Project goals first followed by company’s goals
ii. Company’s goals first followed by project goals

24. Which of these do you give much attention to on a project?
a. Commitment to project objectives b. Commitment to firm objectives
25. What measures do you use to enhance personnel commitment to project

objectives?................. e e N

26. Which leadership style do you usually apply on a project?
a. Situational b. Autocratic c¢. Democratic d. Other, pleasestate........................ .. . .

27. How do you enhance coordination between the design team and or project
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28. As a lead consultant, how do you deal with the situation of working with a design team member who
does not perform his duties well? '

30. Does information always reach you at the right time?
a. Yes b. No

31. Do you always dispatch information at the right time?
a. Yes b. No

32. If answer to 30 or 31 is No, what measures do you put in place to minimise them?

33. Do you always have the lines of communication clearly stated in each project?
a. Yes b. No

34. Has unclear lines of communication ever affected the performance of an activity on a project.
a. Yes b. No

35. By what means do you communicate urgent instructions?
i. Letters i1. Telephone iii. Fax

36. Do you have problems with communication barriers?
i. Yes ii. No

37. If the answer to 36 is yes, how do you manage it?
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38. Have you ever encountered a situation where information was misplaced?
a. Yes b. No

39. If answer to 38 is yes how frequent is it?
a. Once ina while  b. Often c. Very often d. Non applicable

40. Do you use the works programme to set standards of performance on time when controlling projects
a. Yes b. No

41. If answer to 40 is No, which other means do, you use to set standards of performance on time when
controlling projects?

42. How do you measure progress?

46. Do you crush programmes?
i. Yes ii. No,
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Table B1 Cross tabulation of Organising by Party

CROSS TABULATION TABLES

APPENDIX B

-  PARTY ]
Row
Client | Consultant | Contractor
Total
ORGANISING | Count 1 2 3
91
N/A 0 27 27 37
827
206
Very Weak 1 51 58 97
187.3
192
Weak 2 36 80 76
174.5
201
Fair 3 88 49 64
182.7
309
Strong 4 86 134 89
280.9
321
Very Strong 5 96 144 81
: 291.8
T 32 41 37 110
Column Total | 29.1 373 33.6 100.0
L
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' Table B2 Cross tabulation of Directing by Party

f o PARTY ]
Client | Consultant | Contractor Row
| DIRECTING | Count 1 2 3 Total
T 80
N/A 0 5 45 30
72.7
270
Very Weak 1 89 92 89
2455
190
Weak 2 50 55 85
172.7
270
Fair 3 96 90 84
2455
300
Strong - 4 81 140 -
pi
210
Very Strong 5 63 70 77
190.9
32 41 37 110
Column Total | 29.1 373 33.6 100.0
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|

Table B3 Cross tabulation of Planning by Party

- PARTY
: Client | Consultant Contractor Row
| PLANNING | Count | 1 2 3 Total
[
; 40
| N/A 0 11 16 13
} 36.4
175
Very Weak 1 64 62 49
159.1
250
Weak 2 79 76 95
2273
219
Fair 3 87 77 55
199.1
412
Strong : 4 107 155 150
374.5
444 |
' Very Strong 5 100 188 156
| 403.6
B 32 41 37 110
|
1 L Column Total | 291 373 33.6 100.0
\
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Table B4 Cross tabulation of Staffing by Party
/ PARTY
4
* Client | Consultant | Contractor Row
y
- | STAFFING | Count 1 2 3 Total
4
20
N/A 0 0 8 12
18.2
| 86
| | Very Weak 1 28 45 13 '
‘ 78.2
. 118
Weak 2 30 44 44
' 107.3
| 185
Fair 3 58 68 59
168.2
- 156
| | Strong 4 56 51 49
141.8
205
| VeryStrong | 5 52 71 82
| 186.4
j 32 41 N 37 110
] ) . i
& Column Total | 29.1 373 33.6 100.0
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Table BS Cross tabulation of Controlling by Party
’f PARTY
* Client | Consultant | Contractor | Row
.| CONTROLLING | Count 1 2 3 Total
h
2
N/A 0 0 2 0
18
L 60
Very Weak 1 14 34 12
| 545
| 37
Weak 2 15 9 13
' 336
| 90
Fair 3 36 28 26
. 818
| 131
| Strong : 4 41 37 53
119.1
| 120
| Very Strong 5 22 | 54 44
109.1
32 il 37 110
Column Total | 29.1 373 33.6 100.0
—— '
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