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ABSTRACT

Several researches have been carried out in order to develop frameworks for determining
performance of construction projects which were mostly based on Traditional criteria (i.e. cost,
time and quality) only. And researches have highly criticized the use of traditional criteria only
while determining construction project performance due to its inadequacy. However, literature
has never developed framework for determining performance of Construction Projects using the
emerging/non-traditional criteria since they also influence performance. This study developed a
framework using the emerging construction projects performance criteria in the Northern Nigeria
which was achieved through the following objectives; the identification of emerging criteria for
determining performance of construction projects, assessment of the level of importance of the
emerging criteria and development of framework for determining performance of construction
projects using the emerging criteria. A total of 285 questionnaires were distributed to some
construction industry stakeholders (i.e. Consultants, Contractors, Clients and End-users) were
asked to assess the level of importance of the emerging criteria. A total of 147 valid
questionnaires were retrieved which represents 51.58% of valid response rate and subsequently
analysed using descriptive analysis with the aid of Statistical Package for Social Sciences (SPSS)
software. The most important criteria ranked by the respondents are; client satisfaction on
outcome, effective risk management, client satisfaction on cost, client satisfaction on time etc.
Most important criteria ranked by respondents are client oriented base. Using the emerging
criteria for determining performance of construction projects as ranked by respondents in
descending of priority will help the parties of the construction industry to understand how
important those criteria are. Furthermore, it was also found that most important criteria as key
areas of activity which favorable results are absolutely necessary for a goal to be achieved.
Additionally, using the framework developed in this study for determining performance of
construction projects will help in the monitoring of performance and redirect organisational
action when necessary. Lastly, it can also help the contractors’ and other key stakeholders of the
construction industry particularly the clients and consultants to monitor and evaluate projects
more accurately towards achieving project objectives.
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CHAPTER ONE

INTRODUCTION

1.1  Background to the study

The construction industry is dynamic in nature due to the increasing uncertainties in technology,
budgets, and development processes (Chan, Scott and Ada, 2004). They further reported that,
building projects are becoming much more complex and difficult, and facing unprecedented
changes. Those uncertainties, along with many other documented problems, are the root causes
of project delays and decline in construction projects performance (Ofori, 1991; Ogunlana,
Promkuntong and Jearkirm, 1996).

The improvement of performance has become more critical to the success of construction
projects which have been the subject of considerable amount of research and attention over the

past two decades (Al-Otaibi, Omani and Price, 2013).

Studies have shown decline in construction projects performance both locally and internationally

(Ogunlana, Li and Sukhera, 2003; Komolafe, Kingsley and Muhammad, 2014).

A number of authors have worked significantly on ways to improve performance from the view
point of traditional criteria (i.e. cost, time and quality) (Neely et al., 1994; Idrus and Sodangi,
2010; Barkley and Saylor, 1994). Furthermore, in response to the decline of projects
performance, several studies have developed and advocated the use of frameworks for assessing
construction projects with a view to improve their performance (Cocca and Alberti, 2009;
Kagioglou, Cooper and Ghassan, 2001; Belassi and Tukel, 2006). But the frameworks developed
by several researches were mostly based on the traditional criteria that have been highly

criticized (Paul, 2014). Additionally, some authors have argued that construction project



performance criteria should be look beyond the traditional criteria. They suggested that the non-
traditional (i.e. sustainable development, partnership, research and development etc) should also
be considered while determining project performance in today’s construction industry (Xiao and
Proverbs, 2003; Kingsley, 2010; Idrus, Sodangi, and Haq Husin, 2011). In furtherance, the

position of the authors is that the non-traditional criteria also influence performance.

Xiao and Proverbs (2003) stated that, traditionally, clients normally expect their projects to be
delivered within budget, on time and to the level of quality required. However, achieving those
traditional criteria should not be at the expense of other project objectives (sustainable
development, and other non-traditional criteria). This is because the non-traditional criteria also
enhance construction project performance. They further identified a range of criteria that should
be considered while assessing construction project performance these include; construction cost,
cost certainty, client satisfaction on cost, construction time, time certainty, client satisfaction on
time, defect, being called upon, liability period, client satisfaction on quality, profitability,
investment in research & development and training, environment protection and health and

safety.

Similarly, Idrus et al. (2011) also identified a range of criteria that should be considered while
assessing construction project performance these include; construction cost, construction time,
quality of finished projects, occupational health and safety, level of technology, environmental
management, construction flexibility, labour dependency, quality of coordination by construction
team, contractors project management and contractors’ capacity on manpower. The range of

emerging criteria provided in literature comprises both the traditional and non-traditional criteria.



The reason of proposing the emerging construction project performance measurement criteria is
because they also influence performance. Framework being system or structure that could be
used as the basis for making judgments, decisions etc. Following that, developing a framework
using the emerging performance measurement criteria as suggested by Kingsley (2010) will
serve as a guide to construction professionals, clients and contractors toward achieving the
industry stakeholders’ goals or objectives (i.e. client satisfaction, profits and environment

management).



1.2 STATEMENT OF RESEARCH PROBLEM

Researches have shown that the use of traditional set of criteria (i.e. cost, time and quality) only,
while assessing project performance is not adequate for use in today’s construction industry
(Xiao and Proverbs, 2003; Kingsley, 2010; Idrus et al, 2011; Komolafe et al, 2014). The
traditional criteria is viewed as inadequate due to the fact that it does not take into account some
set of emerging criteria which include issues to do with sustainable development, partnership,
research and development etc. Furthermore, Paul (2014) reported that most Nigerian
construction organisations/firms still rely on financial measures (traditional approach) which
have been highly criticized. And a number of studies have developed frameworks for
determining construction project performance which were mostly based on the traditional criteria
that have been highly criticized (Cocca and Alberti, 2009; Kagioglou, Cooper and Ghassan,
2001; Belassi and Tukel, 2006). Following that, researches have advocated the use of some set of
emerging/non-traditional criteria for determining construction projects performance. As a result,
several researches have been carried out in order to determine construction project performance
from the perspective of professionals, clients and contractors only. However, there was no
research work carried out on the development of framework for determining performance of
construction projects using the emerging measurement criteria and from the perspective of End-

users in Northern Nigeria.



1.3 JUSTIFICATION FOR THE STUDY

Atkinson (1999) stated that, internationally, there is the need to propose unconventional

performance measures which will help in satisfying the stakeholders’ satisfaction.

Ibrahim (2014) identified stakeholders as sponsors, management and technical unit of the
university, consultants, Contractors’ and End users. He further stated that, stakeholders view in
the construction industry as an important aspect of project delivery. Kingsley (2010), Idrus et al.
(2011) stressed the needs to evaluate construction project performance criteria base on their level

of importance which will further improve overall project performance.

Kingsley (2010), Idrus et al. (2011), Komolafe et al. (2014) suggested that a set of criteria for
determining construction project performance shall be ascertained and assessed accordingly from
the view point of contractors’ and clients which would reflect opinion of the major stakeholders
of the construction industry. Furthermore, end-users view was also considered since they are part

of the key stakeholders of the construction industry.

Since Paul (2014) reported that most Nigerian construction firms still rely on financial measures
(traditional approach) which have been highly criticized. Following that, it is likely that the
development of frameworks using the emerging criteria proposed by recent researches for
determining construction project performance will help by replacing frameworks developed in
previous studies which were based on traditional criteria with the one developed using emerging
criteria in the Nigerian construction industry. Lastly, developing a framework using the emerging
construction projects performance measurement criteria as suggested by Kingsley (2010) will
serve as a guide for construction organisations/contractors towards achieving the industry

stakeholders goal or objectives (i.e. client satisfaction, profits, environment protection etc).



1.4 AIM AND OBJECTIVES

141 AIM

The study aims at developing a Framework for determining Performance of Construction

Projects in Northern Nigeria.

142 OBJECTIVES

I.  To identify the set of criteria used for determining performance of construction projects.

ii. To assess the level of importance of the set criteria for determining Performance of
construction projects.

iii.  To develop a Framework for determining performance of construction projects.



1.5 SCOPE AND LIMITATION

1.5.1 SCOPE

This study focuses on the following categories of respondents; clients, contractors’, consultants,
end-users and other category of respondents involved in the Northern Nigeria’s Tertiary
Institutions Projects particularly public universities, polytechnics and colleges of education with
a view to get the opinions of the major stakeholders on those set of emerging criteria that were
used in developing of the framework. Nigerian tertiary institutions projects are chosen because
there are relatively high construction activities taking place in them. That is supported by a report
from News Agency of Nigeria (NAN) that as at August, 2014, Tertiary Education Trust Fund
(TETFUND) has a budget of three-hundred billion naira (N300Billion) meant to be spent for

construction of projects in the Nigerian tertiary institutions.

Another reason for choosing Nigerian tertiary institutions’ projects is because they are one of the
projects where Clients and End-users sometimes act as different parties. That has helped this
study in differentiating them, since it is looking at End-user as an independent party among the
other stakeholders of the industry. Again, Nigerian tertiary institutions are chosen because they
are located and visibly present in every state of the Nigerian federation. That has helped in
reaching out to those key stakeholders of the construction industry operating in the Nigerian

tertiary institutions’ projects.

As it was not possible to cover the whole of Nigeria in the study, for that reason, the study was
restricted to the tertiary institutions within the Northern Nigeria particularly north-west, north-

east and north-central. Following that reason, a generalisation can be made for the entire country



based on what is obtained from any part or geo-political zone of the country. Since it is possible

to use the most represent able sample size in research (Abdullahi, 2014).

1.5.2 LIMITATIONS

The effectiveness of the framework for determining performance of construction projects
developed in this study is limited to the accuracy of data supplied by the respondents in the

questionnaire.

The framework for determining performance of construction projects developed in this study

could not capture all the views of the construction industry’s stakeholders.

In general, the research sample was relatively adequate, because it was drawn using a convenient

sampling technique which could affect the generalisation of the findings.



CHAPTER TWO

LITERATURE REVIEW

2.1 PERFORMANCE

Kwaku (2007) defined ‘performance’ as the behavioral action that is relevant in achieving goals
of project-based organisations. Similarly, Idrus and Sodangi (2010) asserted that the
‘performance’ can take on different meanings depending on the context in which it is being used.
They further defined ‘performance’ in their view as basically the measures of effectiveness and
efficiency. Performance is considered as the calculation of achievement used to measure and
manages project quality (source: project management book of knowledge: Glossary of terms

PMI 1987).

Performance is the degree to which individuals or firms/organisations operate according to
specific criteria/standards/guidelines or achieve results in accordance with state goals or plans.
(Source: A guide for project M & E: Glossary of M & E concepts and terms). Olusola and
lyagba (2012) stated that issue of ‘performance’ has been challenging occurrence in the

construction process for quite some time.

Base on the literature reviewed, it can be seen that ‘performance’ encompass the action
performed which is on quantifiable basis. Or ‘performance’ entails the quantification of action

based on some criteria or yardsticks.



2.2 PERFORMANCE MEASUREMENT

Neeley, Gregory and Platts (1994) defined ‘performance measurement’ as the set of metric used
to quantify both efficiency and effectiveness of actions. Similarly, Idrus and Sodangi (2010)
defined ‘performance measurement’ as the measure of effectiveness and efficiency in a

quantifiable basis.

Kingsley (2010) also stated that performance measurement as the regular measurement of the
results and efficiency of services of program. Similarly, Barkley and Saylor (1994) also stated

that project performance measurement is based on cost, time and quality.

Kingsley (2010) further stated that, the review of ‘performance measurement’ in construction
industry generally reaffirmed the need to have an objective technique rather than subjective

technique of measuring construction project performance.

Takim et al. (2003) also defined performance measurement as the regular collection and
reporting of information about inputs, efficiency and effectiveness of construction projects. From
this definition, it can be seen that day to day decision that are usually taken concerning the

efficiency and effectiveness of inputs applied is vital components of any effort for results.

Costa et al. (2005) asserted that performance measurement provide necessary information for

process control which makes it possible to establish challenging and feasible goals.

In view of the literature reviewed in this section on performance measurement, it can be deduced
that, the development of a set measurable criteria is key to any performance measurement

system. That will enable the ascertainment of whether a particular goal is or not achieved.

10



2.3 PERFORMANCE MEASURES/INDICATORS

The issue of performance measurement cannot be discussed without talking about measurable
criteria into performance measures and indicators. This is because previous studies have
classified the performance measurable yardstick into measures and indicators. The concept of

performance measures and indicators can be clearly explained as discussed by several authors.

Mbugau et al. (1999) stated that performance indicators specify the measurable evidence
necessary to prove that a planned effort has achieved the desired result. Furthermore, when
indicators can be measured with some degree of precision and without ambiguity are referred as
measures. This is to say, when it is not possible to obtain a precise and accurate measurement
that is usually referred as performance indicators. While “criteria” can be refer to as the

judgment on accomplishment of some certain tasks.

On the opposite, performance measures are the numerical or quantitative indicators (Sinclair and
Zairi, 1995). Furthermore, Mbugua et al. (1991) stated that performance measurement is the
systematic way of evaluating the inputs and output in manufacturing operations or construction

activity and acts as a tool for continuous improvement.

In view of the literature reviewed in this section, it can be seen that performance measurement
can only be achieved through some performance measures and indicators. Those performance

measures/indicators determine performance in a precise or on quantifiable manner.

11



2.4 IMPORTANCE OF PERFORMANCE MEASUREMENT

Osborne and Gaebler (2005) stated that failure to measure result means that a distinction cannot
be made between success and failure, and if success is not appreciated, it cannot be rewarded,
then, probably failure is being rewarded and the ability to recognize failure means it cannot be
corrected. But if the results can be demonstrated or described, the improvement can be

actualized.

Similarly, Kingsley (2010) stated that project performance measurement criteria can provide the

industry with an objective assessment of performance with strength and weakness pointed out.

In summary, performance measurement provide a yardstick in which construction industry
stakeholders can used to improved the quality of work, cost effectiveness and efficiency of

operations which will in turn improve general performance.

2.5 BENCHMARKING

Benchmarking through the application of performance measurement systems has in recent times
become a total issue in the construction industry (Proverbs, 2005). The Construction Industry
Institute (CIl) (2002) quoting from European benchmarking code of conduct defines
‘Benchmarking’ as; supply making comparing within other organisations and then learning

lessons that those comparisons throw up.

12



2.6 PERFORMANCE MEASUREMENT OF PROJECT IN THE CONSTRUCTION
INDUSTRY

Previous studies revealed that different types of criteria used in assessing construction project
performance exist. Past research works look at evaluation of construction project performance
from the perspective of traditional criteria while recent studies have pointed out the need to look

beyond the conventional criteria only.

Bassioni et al. (2004) asserted that performance measurement has been subject to a considerable
researches and attention over fifteen (15) years. Idrus et al. (2011) stated that, generally, there is

no standard approach or guideline in evaluating construction performance.

A number of authors have worked significantly on construction project performance
measurement concepts in the construction industry. The reason of carrying out several researches
in this area could be attributed to a number of issues revealed. These issues range from the
decline in project performance due to the weakness and inadequacy of the traditional criteria, the
need for efficient and timely completion of project, the need for continuous improvement of

construction project performance and lastly to satisfy clients satisfaction.

Some authors suggested that there is the need to focus attention on traditional criteria while
gauging construction project performance while others argued the need to look beyond the

conventional criteria.

Neely et al. (1994) viewed performance measurement and actions on quantitative basis or to
quantify actions. But Idrus et al. (2011) stated that performance measurement can take on

different meanings depending on the context it is being used. Costa et al. (2005) also argued that,

13



there is the need to shift performance measurement criteria from traditional historical orientation

to preferable performance measurement criteria beyond the conventional approach.

In another narration, Xiao and Proverbs (2003) stated that, client normally expect their project to
be delivered within budget, on time and to the level of quality required. However, achieving
these traditional criteria should not be at the expense of others. Similarly, Idrus et al. (2011)
argued that there is the need to consider non-traditional criteria while determining project
performance. Robinson et al. (2004) also stated that, the inadequacy of traditional financial based
performance measures have triggered the need to develop model that will look beyond the
traditional criteria. Kingsley (2010) in his assertion pointed out that the review of performance
measurement in construction generally reaffirmed the need to develop an objective technique

rather than subjective technique used in measuring construction project performance.

Considering the literature reviewed in this section, it can be deduced that beyond the normal
traditional criteria used for assessing project performance in the construction industry, there also
exist other non-traditional criteria which reflect the dynamic nature of the industry. That is to
say, these non-traditional criteria when considered while assessing construction project
performance will provide a basis for superior performance. This will help all parties in the
construction industry to improve the general project performance and achieve a successful

project construction.

14



2.7 TRADITIONAL AND NON TRADITIONAL CRITERIA USED IN MEASURING
CONSTRUCTION PROJECTS PERFORMANCE

Traditionally, construction project performance is usually measured base on conventional criteria
(i.e. cost, time and quality). Studies have shown that the traditional criteria are too crude to be
used in assessing performance in today’s construction projects (Xiao and proverbs, 2003;

Kingsley, 2010; Idrus et al., 2011).

Xiao and Proverbs (2003) stated that traditionally, client normally expect their projects to be
delivered within budget, on time and to the level of quality required. However, achieving these
traditional criteria should not be at the expense of others (non-traditional criteria). This is
because the non-traditional criteria also influence construction project performance. So in view,

those criteria should also be considered while determining the project performance.

Xiao and Proverbs (2003) went forth to identify a range of non-criteria which are beyond the
normal traditional criteria which can be used for determining performance in today’s
construction projects. The reason of providing these non-traditional criteria by the authors is
towards achieving outstanding performance of construction projects in terms of cost, time,
quality and sustainable development. Furthermore, Xiao and Proverbs (2003) defined overall
contractors’ performance to embrace construction cost, construction time, construction quality
and sustainable development. The philosophy or idea being that achievement of one aspect

should not be at the expense the other.

15



Table 2.0: The Indicators of Overall Construction Project Performance

ITEM PERFORMANCE INDICATORS

Cost Construction cost

Cost certainty

Client satisfaction on cost
Time Construction time

Time certainty

Client satisfaction on time
Quality Defects

Liability period

Client satisfaction on quality
Sustainable Development Profitability

Partnership

Investment in R & D and training

Health and safety

Source: Xiao and Proverbs (2003).

Similarly, Kingsley (2010) stated that the review of performance measurement in the
construction industry generally has reaffirmed the need to an objective technique rather than a

subjective technique of measuring performance.

16



Table 2.1

: Performance Criteria

S/NO

CRITERIA

1.

© o N o g ~ w »

[ERY
o

11.
12.
13.
14.

15.

16.

17.
18.
19.
20.

21.

Quality of final building product

Duration of construction (delivery schedule)

Ability to formulate and maintain practical programmes
Standard workmanship

Site management practices (effective quality control on site)
Labour relations at site

Relations with subcontractors and statutory authorities
Attention to site welfare & safety

Cooperation with stakeholders

. Appropriateness of organizational structure in managing project(well laid outlines of

responsibility, delegation and communication)

Effectiveness of communication (managing information flow)
Employee development (qualified staff, motivation & training)
Prompt correction of defects

Creative and innovative ability in executing project (ability to propose alternative
construction methods at site)

Effective risk management (managing activities that can lead to financial loss and
delay in delivering time)

Environmental management (managing the impact of construction activities on the
environment)

Client satisfaction (in terms of product and service outcome)
Financial stability (access to credit)
Operational base of contractor (well set out office coordination)

Equipment holding (equipment use at site as against equipment listed during
tendering)

Estimated cost of project

SOURCE: Kingsley (2010)
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Kingsley (2010) asserted that apart from the normal conventional measures of performance,
consideration should also be given to stakeholder perspective or interest like relations with

customers, employees, financiers and the wider community.

Idrus et al. (2011) also stated that there are different types of criteria which are used while
evaluating the construction project performance. They went forth to report that there is no
standard approach or guideline use in evaluating construction project performance. In the early
1990s at project level success was measured by the project duration, monetary cost and project
performance. Time, cost and quality are the basic criteria to project success known as the ‘iron
triangle’ as it is included in any project performance evaluation. That is to say, construction
projects performance was usually gauge based on the traditional criteria while in recent times

researches have emphasized the need to consider non-traditional criteria.

Idrus et al. (2011) stated that identifying project performance criteria will serve as a guide to
professionals and client to execute project efficiently and effectively. They also further identified
a range of criteria that should be considered while assessing project performance as can be seen

in Table 2.0 and Table 2.1
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Table 2.2: Construction Project Performance Criteria

S/INO CRITERIA

1. Construction cost

2. Construction time

3. Quality of finish project

4. Occupational health and safety

5. Level of technology

6. Environmental management

7. Contractors flexibility

8. Labour dependency

9. Quality of coordination by construction team

10. Contractors project management

11. Contractors capacity on manpower

Source: Idrus et al. (2011).
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Table 2.3: Project Performance Criteria

S/INO CRITERIA

1. Construction cost

2. Construction time

3. Quality of finish project

4. Occupational health and safety

5. Level of technology

6. Environment management

7. Contractors flexibility

8. Labour dependency

9. Quality of coordination by construction team

10. Contractors’ project management

11. Contractors capacity on manpower

Source: Idrus et al. (2011).

Idrus et al. (2011) reported that the objective of every project is success of project performance.
Identifying the performance measurement criteria as well as knowing the level of importance for
each of the criteria is important to achieve the most favorable and desired outcome by both client

and contractors.
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Considering the literature reviewed in this section, it can be seen that project performance is
critical to the success of any construction as they have influence on overall performance.
Furthermore, project performance measurement can be viewed from two different perspectives.
That is the traditional criteria (cost, time and quality) and the non-traditional criteria (i.e. the
combination of traditional criteria and non-traditional criteria such as; sustainable development-
partnership, investment in research & development and training, environment protection,

profitability, health and safety).

Studies have shown that the traditional criteria for assessing project performance as too crude to
be used in assessing their performance in today’s construction industry. This is because the
construction industry has a unique and dynamic nature. But some authors suggested that some

performance measurement criteria should not be carried out at the expense of others.

Recent researches on project performance measurement have revealed the need to look beyond
the normal traditional criteria used in assessing contractors’ performance to non-traditional
criteria. This is because the non-traditional project performance criteria consider a lot of issues

beyond the mere conventional approach.

However, current research have stressed the need to carry out an evaluation of most significant
key performance indicators of construction projects and to formulate recommendation to
improve performance of construction projects in the Nigerian construction industry (Juliet and
Omozokpia, 2014). Furthermore, those authors reason behind stressing the need to carry out an
evaluation on project performance is because construction projects in Nigeria suffer from many

problems and complicated issues of performance.
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In view of all the literature reviewed in this chapter, it can be clearly seen that, there is the need
to evaluate the contractors’ performance criteria base on their level of importance and level of
criticality which is likely to improve the contractors’ performance. And improve project
performance lead to client satisfaction which is one of the major objectives of the construction

industry.

2.8 FRAMEWORKS FOR MEASURING PERFORMANCE

The construction industry is generally considered to have underperformed compared to other
industries (Takim and Akintoye, 2002). Following that, a huge interest in performance
measurement has been witnessed in practitioners’ conferences and publications as well as in
academic research (Neely, 1998).

Studies have shown that firms/organisations applying performance measurement systems as a
basis for management do better than those that do not (Lingle & Schiemann, 1996). Furthermore,
it is important for companies/organisations to employ an effective performance measurement
system that will enabled good decisions to be made with a view to achieved some desired goals
(Neely, 1998).

Bassioni, et al. (2004) describes performance measurement framework as general theoretical
frame works developed to act as the basis for organisation’s/ company’s performance
measurement system. Dissatisfaction with traditional performance system led to the development
of multi-dimensional performance frame works to encourage balance view.

2.8.1 Characteristics of Performance Measurement Frameworks

i.  Kaplan and Norton (1992) stated that the set of measures used by an organisation has to

provide a “balanced” picture of the business. The set of measures should reflect financial
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and non-financial measures internal and external measures, and efficiency and
effectiveness measures.

ii.  Frameworks provide a succinct overview of the firms/organisation’s performance which
in-turn help in the achievement of construction project objectives.

iii.  Frameworks help organisations to implement a set of performance measures that are
multi-dimensional. This reflects the need to measure all the areas of performance that are

important to the organisation’s success.

iv.  Frameworks help organisations to function effectively through hierarchy of some set
measures, encouraging congruence of goals and actions.

v.  Performance measurement frameworks explain how functions lead to achieving results.

Considering the characteristics of performance measurement frameworks, it can be seen that,
they demonstrates the need to consider/measure drivers and results of them so that the
performance measurement system can provide data for monitoring past performance and
planning future performance. Additionally, they demonstrates the way in which measures
help/contribute to an organisation’s planning (feed forward) and control (feedback) system
(Ballantine and Brignall, 1994).

The discussion on those frameworks has highlighted the key attributes of existing performance
measurement frameworks that organisations can use in indentifying the set of performance
measurements that appropriately reflect their performance and objectives of project.

Base on Neely (1998); Lingle & Schiemann (1996) and Bassioni, et al. 2006) and (Ballantine
and Brignall, 1994) assertion, it can be deduced that in designing or developing performance

measurement system, the following constituents are important;
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i.  Individual measures that quantify the efficiency and effectiveness of action;
ii. A set of measures that combine to assess the performance of an organisation as a
whole;
iii. A supporting infrastructure that enables data to be acquired, collated, sorted,
analyzed, interpreted and disseminated.
Many frameworks have been developed for construction project performance (Cocca and
Alberti, 2009; Kagioglou, Cooper and Ghassan, 2001; Belassi and Tukel, 2006).
The purpose of such frameworks is to guide some construction project stakeholders’
particularly the professionals, clients and contractors to use in assessing/determining
project performance that will reflect their objectives (Neely, 1998).

2.8.2 Existing Performance Measurement Frameworks

A number of frameworks were developed in the early of 20th Century with a view to guide
organisations/companies in defining a set of measures/criteria that they could use in
assessing/determining construction project performance. A typical example is framework
developed by Belassi and Icmeli (1996) suggested that, the framework in figure 2.1 is based on

these four (4) grouped factors’/areas

i.  Factors related to the project
ii.  Factors related to the project managers and the team members
iii.  Factors related to the organisation and

iv. Factors related to the external environment

As can be seen from figure 2.1, the groups are interrelated. A factor in one group can influence a
factor in another group, and a combination of several factors from various groups might lead to

project to succeed or fail. The framework has the advantage of grouping the critical factors. It
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can also help project managers to understand the intra relationships between the different factors
in different groups. Using the framework, project managers will be able to evaluate and monitor

their project more accurately.
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FACTORS RELATED TO .
PROJECT MANAGER Client consultant and acceptance

- Ability to delegate authority
- Ability to coordinate

A

- Perception of his role and
responsibilities Project managers’ performance the .
- Competence job FACTORS
- Commitment - Effective planning scheduling RELEASED TO THE
- Project team members - Effective coordination and EXTERNAL
- Technical_ bat_:kgroqnd 4 communication WMENT
- Communication skills - Effective use of managerial -
_ Commimept skills - olitical
- Effective control and environment
3 - Economic
FACTORS RELATED TO THE environment
PROJECT - Social
- Size and value Project preliminary estimate environment
. . R - Technological
- Uniqueness of project activities g Y
- Density of a project
- Lifecycle —Y
- Urgency Availability of resources human

financial raw materials and facilities \

A

FACTORS RELATED TO
PROJECT ORGANIZATION
- Top management support
- Project organisational structure
- Functional managers support
- Project champion

Success or
failure

< 7

FIGURE 2.1: Performance measurement framework based on critical success/failure factors in
project.

Source: Belassi and Tukel (2006).
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Balance score card (BSC) was developed by Kaplan and Norton (1992) it is widely used
management framework for the measurement of organisational performance and has a
conceptual framework of translating an organisation’s vision into set of performance indicators
distributed among four (4) perspectives; financial, customer, internal business & process and

learning & growth.

The authors identified the need to ensure that financial performance, the drivers of it (customer
and internal operational performance), and the drivers of on-going improvement in future
performance are given equal weighting. The balance scorecard reflects many of the attribute of
other measurement frameworks but more explicitly links measurement to the organisation’s
strategy. The authors claim that it should be possible to deduce an organization’s strategy by
reviewing the measures on its balance scorecard.

Kaplan and Norton (1992) argued that the full potential of the balanced scorecard will only be
realized if an organisation links its measures clearly, identifying the drivers of performance

(Kaplan and Norton, 1996b). Conceptually, the use of the scorecard is similar to the use of the

_ . ) ) h
Tableau de Bord (Epstein and Manzoni, 1997). Developed in France in the early 20' century, the
Tableau de Bord establishes a hierarchy of interrelated measures and cascading measures to
different organisational levels, forcing functions and divisions of an organisation to position

them in the context of the company’s overall strategy.

Despite its widespread use, numerous authors have identified shortcomings of the balanced
scorecard. It does not consider a number of features of earlier frameworks that could be used to
enhance the framework. The absence of a competitiveness dimension, as included in Fitzgerald’s
et al’s (1991) results and determinants framework, is noted by (Neely et al., 1995). Others
emphasized the importance of measurement of the human resources perspective/employees

satisfaction, supplier performance, product/service quality and environmental/community
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perspective (Maisel, 1992; Ewing and Lundahl, 1996, Lingle and Schiemann, 1996; Brown,

1996).
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HOW DO WE LOOK AT OUR

SHAREHOLDERS
FINANCIAL
PERSPECTIVES
GOALS/MEASURES
WHAT MUST WE EXCEL AT
HOW WE LOOK A
CUSTOMERS SEE US INTERNAL BUSINESS
CUSTOMER PERSPECTIVE . R PERSPECTIVE GOAL/
GOALS/MEASURE N i MEASURES

CAN WE CONTINUE TO IMPROVE AND
CREATE VALUE?
INNOVATIVE/LEARNING
PERSPECTIVE
GOALS/MEASURES

FIGURE 2.2: Balance scorecard (BSC) performance measurement framework

Source: Kaplan and Norton (1992).
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Other frameworks developed are DuPont pyramid of financial ratios which shows a variety of
financial ratios for return on investment. Furthermore, the pyramid of financial ratios provides
information on hierarchical structure relating measures at different company levels (Kennerley &
Neely, 2002).

The frameworks developed base on management accounting systems have some deficiencies in
the way in which management accounting information is used to manage businesses (Johnson
and Kaplan, 1987; Paul, 2014). Furthermore, they highlighted the failure of financial
performance measures to reflect changes in the competitive circumstances and strategies of
modern organisations. These deficiencies show shortcomings in the DuPont pyramid. Its cost
focus provides a historical view, giving little information of future performance and encouraging
short term issues (Bruns, 1998). That has prompted organisations to implement non-financial
measures that appropriately reflect their objectives as well as financial measures that indicate the
bottom line result.

Conclusively, Framework being system or structure that is used as the basis for making
judgments, decisions etc. Following that, developing a framework using the emerging
constrcuction performance measurement criteria as suggested by Kingsley (2010) will serve as a
guide to construction professionals, clients and organisations/contractors’ towards achieving the
construction industry’s stakeholders goal or project objectives (i.e. client satisfaction, profits and

environment management)
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2.9 ORGANISATIONAL STRUCTURE IN RELATION TO PERFORMANCE

Organisational structure is a firm’s/organisation’s formal role configuration, procedures,

governance and control mechanisms, and authority and decision-making process.

Types of organisational structure

I.  Simple structure: an organisational form in which the owner/manager makes all major
decision directly & monitors all activities.

ii.  Functional structure: consists of chief executive officer and limited corporate staff, with
functional line managers in dominant areas such as production, accounting, marketing,
research & development and human resources.

iii.  Multidivisional (M-form)- structure composed of operating divisions where each division
represents a separate business or profit center and the top corporate officer delegate

responsibility for day to day operations and business-unit strategy to divisions managers.

2.9.1 Organisational system design

This is a crucial aspect of necessary project management skills. At the start of project, the
organisational structure has to be put in place. This involves defining the roles and
responsibilities of various members of the multidisciplinary team. The three (3) basic kinds of

structures are;

i. Functional organisation is split into functional groupings. For example a company might
be split into construction, engineering, finance and administration and other groups
each with head of department or manager. Lines of command under the control of
managers who share knowledge of the discipline and each section manager can easily

see his/her responsibility and is readily aware of the people under his/her control.
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Client
organisation

Marketing

Sales

Advertising

Finance

Operations

,_k_

Buying

Planning

Production

Wages

Accounts

FIGURE 2.3: Functional organisational structure

Source: Fritz (1996).

ii. Project organisation: under this system, individuals are drawn from the functional
grouping to work on the project. A project is established, which set the limits of the

authority of the project manager within the overall functional organisation.
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FIGURE 2.4: Project organisational structure

Source: Fritz (1996).
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iii. Matrix organisation: organisation is selected from the functional groupings to work on a

range of individual projects, not necessarily on full time basis. Authority over these

persons is shared between their functional and project managers.

Client board

Marketing Finance

Operations

Buying

' [

— Planning
Sales Advertising Wages

Accounts

Project

Production

FIGURE 2.5: Matrix organisational structure.

Source: Fritz (1996).
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2.9.2 Relationship between organisational structure and performance measurement criteria

Duggan (2014) asserted that organisational structure can inhibit or promote performance,
depending how effectively the supervisory relationships and work flow influence productivity.
Furthermore, organisational structure affects how performance is measured and managed.
Dalton, Todor, Spendollin, Gordon and Porter (1978) reported that there is a positive relationship

between duos well designed organisation’s structure and performance.

Conclusively, most of the literature reviewed in this section shows that there is a direct
relationship between organisational structure and performance. Following that, a well designed
or structured organisational structure influence performance positively towards achieving project

objectives.

35



Table 2.4: Thirty-seven (37) Harmonised Set of Construction Projects Performance

Criteria

Criteria

Source

Construction cost (i.e. cost incurred while executing project)

Cost certainty (i.e. probability of completing project within budget)
Client satisfaction on cost

Construction time (i.e. the actual time use in executing project)

Time certainty (i.e. probability of completing project within programme)
Client satisfaction on time

Defects (shortcoming, imperfection observed at completion of the project)

Liability period

Client satisfaction on cost
Profitability

Partnership

Investment in R & D and training

Environment protection

Environmental management
Health and safety

Quality of finished project

Level of technology

Contractors’ flexibility

Labour dependency
Quality of coordination by construction team

Contractors project management Contractors capacity on manpower

Environment friendliness

Effective risk management

(Xiao and Proverbs, 2003; Idrus et al., 2011)
(Xiao and Proverbs, 2003)

(Xiao and Proverbs, 2003)

Xiao and Proverbs (2003), Idrus et al. (2011)
Xiao and Proverbs (2003)

Xiao and Proverbs (2003)

Xiao and Proverbs (2003)

(Xiao and Proverbs (2003)

Xiao and Proverbs (2003), Komolafe et al.(2014)
Xiao and Proverbs (2003)
Xiao and Proverbs (2003), Komolafe, et al.( 2014)
Xiao and Proverbs (2003), Komolafe, et al.( 2014)

Kingsley (2010), Komolafe, et al. (2014)

Kingsley (2010)

Xiao and Proverbs (2003); Idrus et al.(2011)

Kingsley (2010), Idrus et al. (2011)

Idrus et al.(2011); Komolafe et al.,( 2014)

Idrus et al. (2011)

Idrus et al. (2011)
Idrus et al. (2011)

Idrus et al. (2011)

Idrus et al., (2011), Komolafe et al., (2014)

Kingsley (2010), Komolafe, et al., (2014)
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Operational base of contractors (i.e. well set out office coordination) Kingsley (2010)

Effective communication (i.e. managing information flow) Kingsley (2010)
Client satisfaction outcome (in terms of product and services) Kingsley (2010)
Financial stability (i.e. access to credit) Kingsley (2010)

Equipment holding (i.e. equipment use at site as against equipment listed during tendering)  Kingsley (2010)

Appropriateness of organizational structure in managing project Kingsley (2010)

(i.e. well laid outlines of responsibility, delegation and communication on site)

Creative and innovative ability in executing the project Kingsley (2010)
(i.e. ability to propose alternative constructional methods at site)

Prompt correction at site Kingsley (2010)
Labour relations at site Kingsley (2010)
Standard workmanship Kingsley (2010)
Relations with subcontractors and statutory authorities Kingsley (2010)
Site management practices (i.e. effective quality control system on site) Kingsley (2010)
Ability to formulate and maintain practical programmes Kingsley (2010)

Estimated cost of project Kingsley (2010)

Source: Xiao and Proverbs (2003), Kingsley (2010), Idrus et el. (2011), Komolafe et al. (2014).
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CHAPTER THREE

RESEARCH METHODS

3.0 RESEARCH APPROACH

A quantitative research approach was employed by the use of questionnaire survey for this study.
Quantitative research deals with the collection and analysis of data in numeric form or nature
(Hughes, 2006). The questionnaire survey helped in getting the needed data for the purpose of
actualizing the research objectives by evaluating the data using different statistical analytical
tools.

3.1 THE QUANTITATIVE RESEARCH APPROACH

Fellow and Liu (1999) stated that quantitative research approach is suitable for collecting data
and in examining relationships between facts and help in linking those facts with theories and
findings of any research carried out. It deals with measurable and quantifiable issues under
research. Furthermore, it also deals with aspects for the measurement of quantity and amount
(Eboh, 2009). Quantitative research approaches used scientific techniques to obtain
measurements (quantified data) from social surveys such as; questionnaires, interview surveys,
telephone survey etc. Lastly, reason of adopting quantitative research approach was to help in
achieving the research objectives.

3.2 DATA COLLECTION METHOD

Based on the literature reviewed, a list of thirty-seven (37) criteria were found to be
significantly and substantially used in today’s industry for determining performance of
construction projects. The thirty-seven (37) construction project performance measurement
criteria were identified and harmonised from the literature reviewed (from different authors) and

formed into a set of thirty-seven (37) project performance measurement criteria. The set of
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thirty-seven (37) construction projects performance measurement criteria were identified from
the review of the following; text books, conference papers, published national journals and

published international journals.

3.3 QUESTIONNAIRE SURVEY

Questionnaire survey as a mode of data collection was chosen due the fact that it is widely used
for descriptive and analytical surveys. Naom (1998), Enshassi et al. (2010) stated that the
questionnaire is a widely used approach for descriptive and analytical surveys to find out the
facts, opinions and views of respondents. The development of questionnaire was done in such a
way that each question was clearly phrased to avoid ambiguity and checked for expression. It
also offers researchers the opportunity to reach a large number of potential respondents in
different locations, especially by using mail-response or online questionnaires (Russell, 2006). In
general, questionnaire survey help in collecting information on facts, activities, level of
knowledge, opinions, expectations and aspirations, membership of various groups, and attitudes

and perceptions relevant to the study (Siniscalco and Auriat, 1998).

The aim of the research is to “develop a framework using the emerging criteria for determining
performance of construction projects in Northern Nigeria”. So in view of that, the project
performance criteria that were derived from literature were used as basis for the respondents to
assess and propose project performance criteria that would be useful in the Nigerian construction

industry which reflect the view of major stakeholders of the industry.

The questionnaire Appendix (B) was designed in three (3) parts. The first part deals with general

questions to the respondents with regards to their status in the construction industry, educational
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qualification, years of experience in the industry, respondents’ profession. This background

information helps in ascertaining the reliability and credibility of data from the survey.

The second part of the questionnaire deals with information on the project performance criteria
which respondents used as a guide on their assessment. The ranking was done in order to assess
the level of importance of the set of thirty-seven (37) criteria with a view to determine the set of

suitable criteria as suggested by (Kingsley, 2010; Idrus, et al., 2011).

The final part deals respondents additional comments. Respondents were given the opportunity
to suggest any possible project performance criteria and also assess accordingly which is/are not
part of the 37 criteria listed in the questionnaire. Based on the project performance criteria, likert
rating scale was employed in order to help in making appropriate ratings. Likert scale generally

includes an equal number of positively and negatively phrased statements.

Statement which employs the same response scale and randomly distributed through the
questionnaire (Cheung and Mooi, 1994). Numerical score of 1 to 5 are assigned to each item for

rating of those criteria.

The project performance criteria were ranked base on the level of importance of the set criteria
used for determining construction project performance on a five (5) point likert rating scale of 1

to 5, 1 being not important and 5 being most important on level of importance where;

1= not important

2= least important

3= fairly important

4= important
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5= most important

The questionnaire appendix (C) was designed in two parts. The first part deals with brief
explanation on the framework developed in this study for determining construction project
performance. The second part of the questionnaire consisted of respondents’ assessment of the
framework with a view to give its strengths and weakness. That will help subsequent researches

in this area to make further improvements.

3.4 SAMPLING METHOD

According to list of Nigerian tertiary institutions (2015) there are seventy-three (73) public
universities, eighty-five (85) polytechnics and fifty-eight (58) public colleges of education. This
research obtained response from respondents (i.e. clients, contractors’, consultants, end-users and

other category of respondents) from the tertiary institutions within the Northern Nigeria.

Sample size

Sample size was drawn using Krejcie and Morgan’s (1970) table for the determination of sample
size for the five (5) categories of respondents (clients, contractors’, consultants, end-users and
others category of respondents). The reason of using Krejcie and Morgan’s (1970) table is

because the population is discrete since it has a finite (list able) range or it is known.
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Below is how the research population was determined;

N the population size= (Total no. of universities in Nigeria + total no. of polytechnics + total no.

of colleges of education)* (5 categories of respondents)
:N=(73x85x58)5=1,080

Therefore, considering a population N = 1,080 using the Krejcie and Morgan’s (1970) table, the
sample size S will be = 285nr. Conclusively, the required sample size for this study is two

hundred and eighty-five (285) nr Questionnaires.

Questionnaire administration

A period of twelve (12) weeks was used for the distribution and retrieval of all responsive
questionnaires appendix (B). Additional one (1) week was allowed to retrieve all administered
questionnaires within the twelve (12) weeks which were not retrieved. All questionnaires which
could not be retrieved after the elapse of thirteen (13) were considered as non-responsive. For

questionnaire appendix (C), a period of two (2) weeks was used for distribution and retrieval.
Tertiary institutions in the Northern Nigeria are considered for the following reasons;

() The scope of the study is the construction projects in Northern Nigeria’s tertiary Institutions.
(b) The issue of logistic limited the number of the questionnaires that were administered. And
this is supported statistically since it is possible to represent a population based on a number of

samples (Kingsley, 2010).

(c) This study focuses on the following categories of respondents; Clients, Contractors’,
Consultants, End-users and other category of respondents (i.e. other campus community)
involved in the Nigerian tertiary institutions projects particularly public universities,
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polytechnics and colleges of education with a view to get the opinions of the major stakeholders
on those set of emerging criteria. Nigerian tertiary institutions projects are chosen because there
are relatively high construction activities taking place in them. That is supported by a report from
News Agency of Nigeria (NAN) as at August, 2014, Tertiary Education Trust Fund (TETFUND)
has a budget of three-hundred billion naira (N300Billion) meant to be spent on executing
different projects in the Nigerian tertiary institutions. TETFUND is a Federal Government
Agency saddles with the responsibility of managing, disbursing and monitoring tax fund meant
for procuring construction projects and goods in Nigerian tertiary institutions in a form of
intervention. Following that, it can be seen that TETFUND projects are normally run under
similar conditions. Again, TETFUND projects can serve as a platform for easy access to most of

the construction project stakeholders.

Another reason for chosen Nigerian tertiary institutions projects is because they are one of the
projects where Clients and End-users sometimes act as different parties. That has helped this
study in differentiating them, since it is looking at end-user as an independent party among the
other stakeholders of the industry. Again, Nigerian tertiary institutions were chosen because they
are located and visibly present in every state of the Nigerian federation. That has helped in
reaching out to those key stakeholders of the Nigerian construction industry operating in the

Nigerian tertiary institutions.

As it was not possible to cover the whole of Nigeria in the study, the study was restricted to some
Tertiary Institutions within the Northern Nigeria. Since it is possible to use the most represent

able sample size in research (Abdullahi, 2014).
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3.5 DATA ANALYSIS TECHNIQUES

The data obtained from the questionnaire survey were analysed using descriptive analysis and

simple percentages.

Descriptive Analysis

Weighted mean and standard deviation were used to determine the level of importance of the

identified set of criteria used for determining performance of construction projects.

The formula that was used is as follows;

>f
Where,
SO = Standard deviation
X = Mean
X = Ranking scale
Nor>fx=  Sample size
F = Frequency of response
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CHAPTER FOUR

RESULT, ANALYSIS AND DISCUSSIONS

4.1 DATA PRESENTATION

A total of two hundred and eighty-five (285) questionnaires were distributed to some key

stakeholders involved in the tertiary institutions projects in Northern Nigeria.

4.1.1 Survey on Respondents’ Status in the Construction Industry

The distribution of data collection by respondents’ status in the construction industry shows that
out of the two hundred and eighty-five (285) questionnaires administered, a total of one hundred
and forty-seven (147) valid questionnaires were retrieved from the survey which represents
51.58% effective response rate. The following are how the responses stand; thirty-two (32)
formed the responses from contractors’, twenty-seven (27) formed the responses from
consultants, twenty-one (21) forms response from clients, fifty-five (55) forms response from
end-users and twelve (12) forms the response from others (i.e. other campus community). The
response on the respondents’ status in the construction industry is represented in the following
percentages; contractors’ formed 21.77%, consultants formed 18.37%, clients formed 14.29%,

end-users formed 37.41% and others (other campus community) formed 8.16%

The distribution of data collection by respondents’ status in the construction industry shows that
there was wider coverage on capturing respondents’ views and opinions. This is because
responses were received from most of the key stakeholders of the construction industry which
reflects the true view of the industry with regards to the emerging criteria used for determining

construction project performance in today’s environment.
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Table 4.1: Distribution of Data collection by Respondents’ Status in the
Construction Industry

Status Frequency Percentage (%) Valid percentage (%)
Contractors 32 21.77 21.77

Consultants 27 18.37 18.37

Clients 21 14.29 14.29

End-users 55 37.41 37.41

Others 12 8.16 8.16

Total 147 100 100

Source: Field work 2015
4.1.2 Survey on Respondents Qualifications

The data collection on respondents’ qualification shows that the respondents’ with Ordinary
National diploma (OND) forms 17.01%, respondents with Higher National Diploma (HND)
forms 23.81%, respondents’ with Bachelor of science (BSc) forms 35.37%, respondents with
masters of science (MSc) forms 20.41% and respondents with doctor of philosophy (PhD) forms
3.40%. That shows majority of the respondents’ have qualifications of BSc and above. Based on
that, it can be concluded that majority of the respondents have higher educational qualifications.

That would further authenticate the reliability and validity of data obtained from the survey.
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Table 4.2: Distribution of Data Collection by Respondents’ Qualifications

Qualification Frequency Percentage (%0) Valid percentage (%0)
ND 25 17.01 17.01

HND 35 23.81 23.81

BSc 52 35.37 35.37

MSc 30 20.41 20.41

PhD 5 3.40 3.40

Total 147 100 100

Source: Field work 2015

4.1.3 Survey on Respondents’ Experience

The distribution of data collection by respondents experience in the construction industry

shows that, respondents who are below 5 years forms 19.05%, 5-10years forms 23.13%.

11-15years forms 23.81%, 16-20years forms 14.29% and above 20years forms 19.72%.

That has shown majority of the respondents are highly experienced in the construction

industry. That has also helped the validity and reliability of data obtained in this study.
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Table 4.3: Distribution of Data Collection by Respondents Experience in the

Construction Industry

Experience Frequency

Percentage (%)

Valid percentage (%0)

Below 5years
5-10 years
11-15 years

16-20 years

Above 20 years 29

Total 147

19.05

23.13

23.81

14.29

19.72

100

19.05

23.13

23.81

14.29

19.72

100

Source: Field work 2015

4.1.4 Survey on Respondents Profession

The data collection on respondents’ profession shows that Quantity surveyors forms

25.85%, Architects forms 23.81%, Builders forms 13.61%, structural engineers forms

10.20% Mechanical and Electrical engineers forms 5.44% and others (i.e. students and

other members of campus community) forms 21.09%. It can be concluded that,

professionals of the construction industry forms the highest percentage of respondents in

this research. For that reason, that has also helped the reliability and validity of the

research result.
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Table 4.4: Distribution of Data Collection by Respondents’ Professions

Profession Frequency Percentage (%) Valid percentage (%)
Quantity Surveyors 38 25.85 25.85

Architects 35 23.81 23.81

Builders 20 13.61 13.61

Structural engineers 15 10.20 10.20

M & E engineers 8 5.44 5.44

Others 31 21.09 21.09

Total 147 100 100

Source: Field work 2015

The following are additional comments/ suggestions made by the respondents’;

i.  Ability to forecast and check fluctuation in market prices of basic items

ii.  Our construction companies need to a align with global use of technology and

equipment in gearing up with the construction works and other civil works,
perhaps take lessons from countries like Dubai, who encourages innovative

construction (modern day construction & strategy).

iii.  Most indigenous construction firms/organisations lack essential equipments for

their chosen trade and do decline partnership on areas of importance and also on

man power.
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iv.  Economic policies need to be formed in such away to empower Nigeria

construction contractors’.

v. Nigerian construction performance criteria in today’s project environments
centers’ mainly around how much profit would a project yield. The higher the

profitability level of a project, the higher the contractor performance will be.

The aforementioned additional comments from respondents may help if incorporated in
the thirty seven (37) construction project performance criteria. This is because the
additional comments and suggestions given by the respondents reflect what ought to be
considered in the Nigerian construction industry towards improving construction project
performance. That is also in-line with assertion of some authors who highlighted
profitability, equipment holding, partnership, level of technology among other set of
criteria that influence project performance (Kingsley, 2010; Idrus et al., 2011; Komolafe

etal., 2014).
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4.2 DATA ANALYSIS
This section aims at analysing the data obtained from the questionnaire survey.
4.3 INTERPRETATION OF RESULTS

This section aims at discussing the result obtained after computation of the responses in terms of

mean, standard deviation and ranking.

4.2.1 Assessing the overall ranking made by all the categories of respondents in terms of
mean, standard deviation and rank values on the level of importance of the set of
criteria

The ranking made by all the categories of respondents on the thirty-seven (37) criteria are in

descending order of priority on the level of importance of the set of criteria for determining

performance of construction projects in Northern Nigeria.

The ranking on the set criteria use for determining project performance is in descending order of
priority which is in-line with the assertion made by Idrus et al. (2011) who reported that,
identifying the performance measurement criteria as well as knowing the level of importance for
each of the criteria as key in achieving the most favorable and desired out come for both clients

and contractors’.

Therefore, considering these criteria; client satisfaction on outcome with mean value (4.23)
ranked first, effective risk management with mean value (4.03) ranked second, client satisfaction
on cost with mean value (4.03) also ranked second, client satisfaction on time with mean value
(3.98) ranked third, effectiveness of communication with mean values (3.97) ranked fourth,
health and safety with mean value (3.91) ranked fifth, environment management with mean

value (3.88) ranked sixth, cost certainty with mean values (3.82) ranked seventh, profitability
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with mean value (3.80) ranked eighth, client satisfaction on quality with mean value (3.80)
ranked eighth, construction cost with mean value (3.76) ranked ninth, partnership with mean
value (3.68) eleventh, investment in Research and Development and training with mean value
(3.65) ranked tenth, environment protection with mean value (3.64) ranked eleventh, contractor’s
project management with mean value (3.64) also ranked eleventh, equipment holding with mean
value (3.61) ranked twelfth, creative and innovative ability in executing project with mean value
(3.53) ranked thirteenth, estimated cost of project with mean value (3.52) ranked fourteenth,
quality on finished project with mean value (3.52) also ranked fourteenth, etc down to the last or
thirty-seventh criteria liability period with mean value (2.33) have the potential to help the key
parties in the construction industry to understand which criteria should be considered first and
more important while determining project performance which would help in achieving project
objectives. Additionally, the overall respondents’ view with regard to the most important set of
criteria is in-line with assertion made by Rockart (1982) who reported that most important
construction project performance factors/criteria as key areas of activity which favorable results

are absolutely necessary for a goal to be achieved.

All the standard deviation values calculated for these set of criteria; client satisfaction on
outcome, effective risk management, client satisfaction on time, effectiveness of communication,
health and safety, environment management, construction cost, equipment holding, contractors’
capacity on manpower, time certainty, standard workmanship, operational base of contractors’
labour dependency and liability period are low. The low standard deviation values obtained
which are below 1.00 for those criteria shows that the ranking were made clustered around the
mean values. That signifies the respondents ranking on those set of criteria is consistent. That

shows a kind of agreement on the respondents ranking. But the highest standard deviation values
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which are 1.00 and above obtained for the remaining criteria shows that the respondents have a
disagreement. This is because the overall respondents ranking on the level of importance for the

emerging criteria were not made clustered around the mean values.
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DESCRIPTIVE ANALYSIS

Descriptive analysis tested the rankings of respondents to this research work in terms of mean
and standard deviation with regards to level of importance of the set criteria used for determining

construction project performance in the Northern Nigerian projects.

The ranking of the thirty-seven (37) construction project performance criteria in Table 4.5 are
arranged in descending order of priority as ranked by respondents. The calculated mean values
result help in the arrangement of the thirty-seven (37) construction project performance criteria
in descending of priority. That was further used in the development of framework for

determining performance of construction projects.
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Table 4.5: Overall ranking made by all the categories of respondents in terms of mean,
standard deviation and rank values on the level of importance for the criteria in
descending order priority.

Criteria Mean Standard deviation Rank
Client satisfaction on outcome 422 0973423 1
Effective risk management 4.03 0.763991 2
Client satisfaction on cost 4.03 0.817654 2
Client satisfaction on time 3.98 0.999883 3
Effectiveness of communication 3.97 0.858795 4
Health and safety 3.91 0.779098 5
Environment management 3.88  0.886048 6
Cost certainty 3.82 1.065676 7
Profitability 3.80 1.07015 8
Client satisfaction on quality 3.80 1.192537 8
Construction cost 3.76  0.961739 9
Partnership 3.68  1.152377 10
Investment in R&D and training 3.65 1.074065 11
Environment protection 3.64 1.223317 12
Contractor’s project management 3.64 1.061731 12
Equipment holding 3.61 0.974739 13
Creative and innovative ability un executing project 3.53 1.205369 14
Estimated cost of project 3.52  1.041337 15
Quality of finished project 3.52  1.070477 15
Appropriate of organisational structure in managing 347 1126188 16
project
Contractor’s capacity on manpower 3.47 0.948192 16
Construction time 3.44 0.86164 17
Ability to formulate and maintain programmes 3.39 1.213752 18
Time certainty 3.39  0.974739 18
Quality of coordination of construction team 3.38  1.147105 19
Financial stability 3.36  1.131865 20
Standard workmanship 3.27 0.937188 21
Labour relations at site 3.18 1.021448 22
Level of technology 3.14 1.201107 23
Site management practice 3.12 1.030536 24
Operational base of contractor 3.08  0.846906 25
Labour dependency 3.06 0.990397 26
Relations with subcontractors and statutory authority 2.89  1.229494 27
Contractor’s flexibility 2.89 1.111185 27
Prompt correction of defect 2.87 1.009627 28
Defect 2.58 1.096296 29
Liability period 2.33  0.966092 30

Source: Research findings 2015/16
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4.2.2 Assessing the ranking made by contractors’ in terms of mean, standard deviation and

rank values on the level of importance of the set of criteria

The ranking by contractors’ in terms of mean, standard deviation and rank values on the thirty-
seven (37) criteria are in descending order of priority on the level of importance of the set of

criteria used for determining performance of construction projects in Northern Nigeria.

Therefore, the contractors’ are of the view that, considering these criteria; client satisfaction on
outcome with mean value (4.25) ranked first, health and safety with mean value (4.06) ranked
second, profitability with mean value (4.06) also ranked second, effective risk management with
mean value (3.88) ranked third, ability to formulate & maintain practical programmes with
mean values (3.81) ranked fourth, standard workmanship with mean values (3.81) ranked fifth,
quality on finished project with mean values (3.81) ranked fifth, partnership with mean value
(3.75) ranked sixth, etc down to the last or thirty-seventh criteria liability period with mean
value (2.38) have the potential to help the key parties in the construction industry to understand
which criteria should be considered first and more important while determining construction
project performance which would lead to successful completion of project. All the standard
deviation values calculated for all the set of criteria are low. Except for the following set of
criteria; creative & innovative ability in executing project, financial stability, construction cost,
client satisfaction on cost, cost certainty, relations with subcontractors’ and statutory
authorities, client satisfaction on quality, environment protection, defect and liability period..
The low standard deviation values obtained which are below 1.00 for those criteria shows that
the ranking were made clustered around the mean values. This signifies that there is a
consistency on the respondents ranking on those set of criteria. But the highest standard

deviation values which are 1.00 and above obtained for the remaining criteria shows that the
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respondents have a disagreement. This is because the contractors ranking on the level of

importance for the emerging criteria were not made clustered around the mean values.
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Table 4.6: Ranking made by Contractors in terms of mean, standard deviation and rank
values on the level of importance of the Set of Criteria in descending order of

priority
Criteria Mean Standard deviation Rank
Client satisfaction on outcome 4.25 0.68313 1
Health and safety 4.06 0.771902 2
Profitability 4.06 0.853913 2
Effective risk management 3.88 0.806226 3
Ability to formulate and maintain practical programmes 3.81 0.834166 4
Standard workmanship 3.81 0.834166 4
Quality on finished project 3.81 0.910586 4
Partnership 3.75 0.856349 5
Effectiveness of communication 3.69 0.946485 6
Equipment holding 3.63 0.806226 7
Creative and innovative ability in executing project 3.63 1.087811 7
Financial stability 3.63 1087811 7
Environment management 3.63 0.718795 7
Construction cost 3.56  1.093542 8
Appropriate of organisational structure in managing product 3.56 0.813941 8
client satisfaction on cost 3.50 1.264911 9
Quality of coordination of construction team 3.31 0.946485 10
Investment in R & D and training 3.31 0.873212 10
Cost certainty 3.31 1.138347 10
Client satisfaction on time 3.25 0.930949 11
Time certainty 3.25 0.856349 11
Site management practice 3.19 0.981071 12
Relations with subcontractors and statutory authority 3.13 1.087811 13
Labour dependency 3.13 0.806226 13
Operational base of contractors 3.06 0.853913 14
Construction time 3.06 0.853913 14
Level of technology 3.00 0.966092 15
Client satisfaction on quality 3.00 1.154701 15
Contractors capacity on manpower 3.00 0.632456 15
Contractors project management 3.00 0.632456 15
Contractors flexibility 2.94  0.771902 16
Estimated cost of project 2.88  0.806226 17
Labour relations at site 2.69  0.946485 18
Environment protection 2.69 1.195478 18
Defect 2.69 1.195478 18
Prompt correction of defect 2.63  0.957427 19
Liability period 2.38  1.147461 20

Source: Research findings 2015/16
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4.2.3 Assessing the ranking made by consultants in terms of mean, standard deviation and

rank values on the level of importance of the set of criteria

The ranking by consultants in terms of mean, standard deviation and rank values on the thirty-
seven (37) criteria are in descending order of priority on the level of importance of the set criteria

used for determining performance of construction projects in Northern Nigeria.

Therefore, the consultants’ are of the view that, considering these criteria; client satisfaction on
outcome with mean value (4.64) ranked first, partnership with mean value (4.43) ranked second,
environment management with mean value (4.43) also ranked second, ability to formulate &
maintain practical programmes with mean values (4.29) ranked third, client satisfaction on
quality with mean values (4.29) also ranked third, effectiveness of communication with mean
values (4.21) ranked fourth, contractors’ project management with mean value (4.21) also
ranked fourth, etc down to the last or thirty-seventh criteria liability period with mean value
(2.07) have the potential to also help the key parties in the construction industry to understand
which criteria should be consider first and more important while determining contractors’

performance which would help in achieving project objectives.

All the standard deviation values calculated for all the set of criteria are low. Except for the
following set of criteria; contractors’ project management, client satisfaction on time, financial
stability, investment in research and development & training, time certainty, construction time,
profitability, quality on finished project, estimated project cost, prompt correction of defect,
equipment holding and appropriateness of organisational structure in managing project. The low
standard deviation values obtained which are below 1.00 for those criteria shows that the ranking
were also made clustered around the mean values. This signifies that there is a consistency on the

respondents ranking on those set of criteria. But the highest standard deviation values which are
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1.00 and above obtained for the remaining criteria shows that the respondents have a
disagreement. This is because the consultants ranking on the level of importance for the

emerging criteria were not made clustered around the mean values.
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Table 4.7: Ranking made by Consultants in terms of mean, standard deviation and rank
values on the level of importance of the set of criteria in descending order of

priority
Criteria Mean Standard Rank
deviation
Client satisfaction on outcome 464  0.744946 1
Partnership 443  0.513553 2
Environment management 436  0.928783 3
Ability to formulate and maintain practical programmes 4.29 0.61125 4
Client satisfaction on quality 429  0.726273 4
Effectiveness of communication 421 0.801784 5
Contractors project management 4.21 1.121714 5
Quality of coordination of construction team 421  0.892582 5
Cost certainty 414  0.864438 6
Construction cost 414  0.770329 6
Effective risk management 4.07  0.828742 7
Contractors capacity on manpower 4.00  0.784465 8
Health and safety 3.93  0.828742 9
Creative and innovative ability in executing project 3.79  0.974961 10
Client satisfaction on time 3.71 1138729 11
client satisfaction on cost 3.71 0.99449 11
Financial stability 3.64  1.215739 12
Investment in R & D and training 3.64  1.336306 12
Time certainty 3.64  1.008208 12
Construction time 3.64  1.008208 12
Relations with subcontractors and statutory authority 3.57 0.851631 13
Profitability 3.57 1.01635 13
Standard workmanship 3.50 0.94054 14
Quality on finished project 3.50  1.224745 14
Labour relations at site 350  0.759555 14
Site management practice 3.36  1.336306 15
Estimated cost of project 321 1121714 16
Environment protection 314 1167321 17
Equipment holding 3.07 1.268814 18
Labour dependency 2.86  0.949262 19
Operational base of contractors 2.86  0.949262 19
Level of technology 2.79  1.368805 20
Contractors flexibility 2.57  1.157868 21
Appropriate of organisational structure in managing product 250  1.091928 22
Prompt correction of defect 2.14  0.856771 23
Defect 2.14  0.949262 23
Liability period 2.07  0.916875 24

Source: Research findings 2015/16
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4.2.4 Assessing the ranking made by Clients in terms of mean, standard deviation and rank

values on the level of importance of the set of criteria

The ranking by clients’ in terms of mean, standard deviation and rank values on the thirty-seven
(37) criteria are in descending order of priority on the level of importance of the set criteria used

for determining performance of construction projects in Northern Nigeria.

Therefore, the clients considered the following as the important set of criteria in descending
order of priority; effective risk management with mean value (4.58) ranked first, client
satisfaction on outcome with mean value (4.58) also ranked first, partnership with mean value
(4.42) ranked second, , client satisfaction on cost with mean value (4.25) ranked third, equipment
holding with mean values (4.17) ranked fourth, contractors’ project management with mean
value (4.17) also ranked fourth, client satisfaction on time with mean values (4.17) ranked fourth,
environment management with mean value (4.08) also ranked sixth, client satisfaction on quality
with mean value (4.08) etc down to the last or thirty-seventh criteria liability period with mean
value (2.08) have the potential to also help the key parties in the construction industry to
understand which criteria should be consider first and more important while determining

construction project performance which would lead to successful completion of project.

All the standard deviation values calculated for all the set of criteria are low. Except for the
following set of criteria; client satisfaction outcome, cost certainty, estimated cost of project,
labour relations at site, ability to formulate & maintain practical programmes, creative &
innovative ability in executing project, contractors’ capacity on manpower, investment in
research and development & training, financial stability, profitability, level of technology,
quality on finished project, labour relations and contractors’ flexibility. The low standard

deviation values obtained which are below 1.00 for those criteria shows that the ranking were
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also made clustered around the mean values. This signifies that there is a consistency on the
respondents ranking on those set of criteria. But the highest standard deviation values which are
1.00 and above obtained for the remaining criteria shows that the respondents have a
disagreement. This is because the Clients ranking on the level of importance for the emerging

criteria were not made clustered around the mean values.
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Table 4.8: Ranking made by Clients in terms of mean, standard deviation and rank values
on the level of importance for the criteria in descending order of priority

Criteria Mean Standard deviation Rank
Effective risk management 458 0.514929 1
Client satisfaction on outcome 4.58 1.1645 1
Partnership 442 0.514929 2
client satisfaction on cost 425 0.753778 3
Equipment holding 417 0.717741 4
Contractors project management 417 0.937437 4
Client satisfaction on time 4.17 0.834847 4
Environment management 4.08 0.792961 5
Client satisfaction on quality 4.08 0.900337 5
Effectiveness of communication 4,00 0.852803 6
Quality of coordination of construction team 4.00 0.852803 6
Cost certainty 4.00 1.128152 6
Estimated cost of project 3.92 1.1645 7
Health and safety 3.92  0.900337 7
Construction time 3.92  0.900337 7
Labour relations at site 3.75 1.05529 8
Ability to formulate and maintain practical programmes 3.67 1.073087 9
Creative and innovative ability in executing project 3.50 1.243163 10
Appropriate of organisational structure in managing product 3.50 1.087115 10
Contractors capacity on manpower 3.50 1.167748 10
Investment in R & D and training 3.50 1.381699 10
Time certainty 3.50 0.904534 10
Financial stability 342 1.311372 11
Profitability 3.42 1.1645 11
Construction cost 3.33  0.984732 12
Operational base of contractors 3.33 0.984732 12
Level of technology 3.33  1.497473 12
Quality on finished project 3.33  1.154701 12
Site management practice 3.25 0.866025 13
Environment protection 3.17 1.193416 14
Prompt correction of defect 3.08 0.792961 15
Contractors flexibility 292  1.311372 16
Standard workmanship 2.83  0.834847 17
Relations with subcontractors and statutory authority 2.75 0.965307 18
Labor
dependency 2.50 0.904534 19
Defect 250 0.904534 20
Liability period 2.08  0.996205 21

Source: Research findings 2015/16
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4.2.5 Assessing the ranking made by End-users in terms of mean, standard deviation and

rank values on the level of importance of the set of criteria

The ranking made by end-users’ in terms of mean, standard deviation and rank values on the
thirty-seven (37) criteria are in descending order of priority on the level of importance of the set

criteria used for determining performance of construction projects in Northern Nigeria.

Therefore, the end-users considered the following as the important set of criteria which are in
descending order of priority; client satisfaction on time with mean value (4.45) ranked first,
client satisfaction on cost with mean value (4.4) ranked second, environment management with
mean value (4.15) ranked third, profitability with mean value (4.10) also ranked fourth,
investment in research and development & training with mean value (4.05) ranked fifth,
effectiveness of communication with mean value (4.0) ranked sixth, client satisfaction on quality
with mean value (4.0) also ranked sixth, appropriateness of organisational structure in
managing project with mean values (3.95) ranked seventh, etc down to the last or thirty-seventh
criteria relations with subcontractors’ and statutory authorities With mean value (2.25) have the
potential to also help the key parties in the construction industry to understand which criteria
should be consider first and more important while determining construction project performance

which would lead to successful completion of project.

All the standard deviation values calculated for all the set of criteria are low. Except for the
following set of criteria; profitability, client satisfaction on quality, appropriateness of
organizational structure in managing project, cost certainty, client satisfaction on outcome,
contractors’ project management, quality on finished project, contractors, capacity on
manpower, creative & innovative ability in executing project, environment protection, level of

technology,, labour relations at site, labour dependency, financial stability, contractors’
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flexibility, partnership and ability to formulate and maintain practical programmes. The low
standard deviation values obtained which are below 1.00 for those criteria shows that the ranking
were also made clustered around the mean values. This signifies that there is a consistency on the
respondents ranking on those set of criteria. But the highest standard deviation values which are
1.00 and above obtained for the remaining criteria shows that the respondents have a
disagreement. This is because the End-users ranking on the level of importance for the emerging

criteria were not made clustered around the mean values.
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Table 4.9: Ranking made by End-users in terms of mean, standard deviation and rank
values on the level of importance for the criteria in descending order of priority

Criteria Mean Standard deviation Ranking
Client satisfaction on time 445 0.686333 1
client satisfaction on cost 440 0.994723 2
Environment management 415 0.587143 3
Profitability 410 1.071153 4
Investment in R & D and training 4.05 0.825578 5
Effectiveness of communication 400 0.917663 6
Client satisfaction on quality 400 1.376494 6
Appropriate of organisational structure in managing product 3.95 1.099043 7
Construction cost 3.90 0.91191 8
Estimated cost of project 3.85 0.875094 9
Health and safety 3.80 0.695852 10
Cost certainty 3.75 1.069924 11
Client satisfaction on outcome 3.70  1.080935 12
Contractors project management 3.65 1.03999 13
Equipment holding 3.55 0.887041 14
Quality on finished project 3.50 1.147079 15
Contractors capacity on manpower 3.45 1.050063 16
Effective risk management 3.40 0.88258 17
Creative and innovative ability in executing project 3.35 1.460894 18
Environment protection 3.25 1.069924 18
Level of technology 3.25 1.118034 18
Standard workmanship 3.20 0.695852 19
Operational base of contractors 3.20  0.695852 19
Construction time 3.20 0.615587 19
Labour relations at site 3.20 1.005249 19
Labour dependency 3.15 1.03999 20
Financial stability 3.10 1.020836 21
Time certainty 3.00 0.917663 22
Contractors flexibility 2.95 1.099043 23
Partnership 290 1.293709 24
Site management practice 2.75 0.850696 25
Prompt correction of defect 2.55 0.887041 26
Ability to formulate and maintain practical programmes 250 1.235442 27
Quality of coordination of construction team 2.35 0.933302 28
Liability period 2.35 0.67082 28
Defect 2.35 0.67082 28
Relations with subcontractors and statutory authority 2.25 1.409554 29

Source: Research findings 2015/16
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4.2.6 Assessing the ranking made by others category of respondent in terms of mean,

standard deviation and rank values on the level of importance of the set of criteria

The ranking by others’ in terms of mean, standard deviation and rank values on the thirty-seven
(37) criteria are in descending order of priority on the level of importance of the set criteria used

for determining performance of construction projects in Northern Nigeria.

Therefore, the others category of respondent considered the following as the important set of
criteria which are in descending order of priority; defect and client satisfaction on time with
mean values (5.00) both ranked first, environment protection, client satisfaction & time certainty
with mean values (4.75) ranked second, cost certainty with mean value (4.5) ranked third,
estimated cost of project, prompt correction of defect & client satisfaction on outcome with mean
values (4.25) ranked fourth, appropriateness of organisational structure in managing project &
equipment holding with mean values (4.00) ranked fifth, etc down to the last or thirty-seventh
criteria standard workmanship with mean value (1.15) have the potential to also help the key
parties in the construction industry to understand which criteria should be consider first and more
important while determining construction project performance which would lead to successful

completion of project.

All the standard deviation values calculated for all the set of criteria are low. Except for the
following set of criteria; site management practice, effective risk management, contractors’
flexibility, client satisfaction on quality, relations with subcontractors’ and statutory authorities,
creative and innovative ability to execute project, profitability, labour dependency, partnership
and standard workmanship. The low standard deviation values obtained which are below 1.00
for those criteria shows that the ranking were also made clustered around the mean values. This

signifies that there is a consistency on the respondents ranking on those set of criteria. But the
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highest standard deviation values which are 1.00 and above obtained for the remaining criteria
shows that the respondents have disagreement. This is because the other category of respondents
ranking on the level of importance for the emerging criteria were not made clustered around the

mean values.
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Table 4.9.1: Ranking made by others category of respondents in terms of mean, standard
deviation and rank values on the level of importance of the set of criteria in
descending order of priority

Criteria Mean Standard deviation Rank
Defect 5.00 0 1
Client satisfaction on time 5.00 0 1
Environment protection 4.75 0.5 2
Time certainty 4.75 0.5 2
client satisfaction on cost 4.75 0.5 2
Cost certainty 4.50 0.57735 3
Estimated cost of project 4.25 0.5 4
Prompt correction of defect 4.25 0.5 4
Client satisfaction on outcome 4.25 0.5 4
Appropriate of organisational structure in managing product 4.00 0.816497 5
Equipment holding 4.00 0.816497 5
Effectiveness of communication 4.00 0 5
Quality of coordination of construction team 4.00 0 5
Construction time 4.00 0 5
Environment management 3.75 0.5 6
Level of technology 3.75 0.957427 6
Health and safety 3.75 0.957427 6
Liability period 3.75 0.5 6
Construction cost 3.75 0.957427 6
Site management practice 3.50 1.290994 7
Effective risk management 3.50 1 7
Contractors capacity on manpower 3.50 0.57735 7
Contractors flexibility 350 1.732051 7
Investment in R & D and training 3.50 0.57735 7
Client satisfaction on quality 3.50 1.290994 7
Relations with subcontractors and statutory authority 3.25 1.5 8
Creative and innovative ability in executing project 3.25  1.258306 8
Profitability 3.25 15 8
Quality on finished project 3.00 0 9
Labour dependency 2.75  1.258306 10
Financial stability 2.50 0.57735 11
Operational base of contractors 2.50 0.57735 11
Contractors project management 2.50 0.57735 11
Partnership 250  1.290994 11
Ability to formulate and maintain practical programmes 2.25 0.957427 12
Labour relations at site 2.25 0.957427 12
Standard workmanship 2.00 1.154701 13

Source: Research findings 2015/16
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4.2.7 Assessing the most important set of criteria for determining performance of

construction projects by the overall respondents

Table 4.9.2 shows the ten (10) most important set of criteria as ranked by the overall categories
of respondents (i.e. contractors’, consultants, clients, end-users and other category of
respondents). All the respondents consider the following as the most important criteria; client
satisfaction on outcome, effective risk management, client satisfaction on cost, client satisfaction
on time, effectiveness of communication, health and safety, environment management, cost
certainty, profitability and client satisfaction on quality. It can be seen that, all the respondents
considered “client satisfaction on outcome” as the most important criteria. That may be link to
the fact that several studies have pointed out the need to consider client satisfaction as the
primary objective of the construction industry (Latham, 1994; and Xiao and Proverbs, 2003). So
in view of that, “client satisfaction” should be considered as the most important criteria while
determining construction project performance. In a nutshell, that has shown the need to develop
construction project performance measurement framework using set of criteria which are client-
oriented base. That will surely enhance construction project performance which will lead to

client satisfaction.
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Table 4.9.2: The most important criteria for determining performance of construction
projects as ranked by all the respondents (overall)

Criteria Rank
Client satisfaction on outcome (i.e. in terms of product and service) 1
Client satisfaction on quality (i.e. in terms of standard of project) 2
Construction cost (cost incurred while executing project) 3
Construction time (time use in executing project) 4
Effective risk management 5
Effectiveness of communication 6
Client satisfaction on cost 7
Health and safety 8
Time certainty (probability of completing project within programme) 9
Quality on finished project 10

Source: Research findings 2015/16
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4.2.8 Assessing the most important set of criteria for determining performance of

construction projects ranked by each or individual respondents

Table 4.9.3 shows that contractors’, consultants and end-users considered “client satisfaction on
outcome” as the most important criteria. The reason of considering “client satisfaction on
outcome” by these respondents (contractors’, consultants and end-users) may be link to the fact
that, most researches in the construction industry focus on ways to achieving the client
satisfaction by successful completion of projects (Xiao and Proverbs, 2003). While clients
considered effective risk management and other category of respondent considered defect as the
most important criteria. Considering the individual respondents ranking, contractors view has a
slight difference when compared the other respondents (i.e. clients, consultants, end-users and
other category). This is because they considered “profitability” as one of the three most
important criteria for determining construction project performance. That can be linked to the
fact that contractors are normally out to maximize profit. But other category of respondents (i.e.
other campus community) considered “defect” and “environment protection” as one of the most
important criteria in project. That can be attributed to the fact hosting communities nowadays are
more concern with the protection and preserving of their immediate environment which is in-line
with Sustainable Development Goal (SDGs) of the United Nations Development Programme

(UNDP) that is 2030 agenda.

In general, the ten (10) most important criteria as ranked by each or individual respondents are

client-oriented base.
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Table 4.9.3: The most important criteria for determining performance of construction projects by each or individual respondents

Contractors’ Consultants Clients End-users Others Rank
Client satisfaction on outcome Client satisfaction on outcome  Effective risk management Client satisfaction on time Defect 1
Health and safety Partnership Client satisfaction on outcome  Client satisfaction on cost Client satisfaction on cost 2
Profitability Effective risk management partnership Effective risk management Environment protection 3
Effective risk management Environment management Environment protection Profitability Time certainty 4
Ability to formulate programme Ability to formulate programme  Client satisfaction on cost Investment inR & D Client satisfaction cost 5
Standard workmanship Client satisfaction on quality Equipment holding Effectiveness of communication  Cost certainty 6
Quality on finished project Effectiveness of communication  Contractors’ project management  Client satisfaction on quality Estimated project cost 7
Partnership Contractors’ project management Client satisfaction on time Appropriate of organisational structure  Prompt correction of defect 8
Effectiveness of communication Quality of construction team Environment friendliness Construction cost Client satisfaction on outcome 9

Equipment holding Cost certainty Client satisfaction on quality Estimated cost of project ~ Appropriateness of organisational structure 10

Source: Research findings 2015/16
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CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1. SUMMARY OF FINDINGS

(@) The first objective of this study was achieved through the review of literature where by a

lists of thirty-seven (37) criteria were generated from different authors. Researchers have

suggested that, the level of importance of the set of criteria use for determining performance
of construction projects should be found.

(b) Base on the evaluation of findings of this research work, it can be deduced that, the
thirty-seven (37) criteria base on level of importance as ranked by respondents’ and
subsequently evaluated in descending order of priority in terms of mean and standard
deviation values helped in achieving the second research objective. The result shows that
the important criteria for determining construction project performance as ranked by the
overall respondents are; client satisfaction on outcome (i.e. in terms of product and
service), environment management, client satisfaction on cost, client satisfaction on time,
effectiveness of communication (i.e. managing information flow between contracting
parties), health and safety, effective risk management, cost certainty (i.e. probability of
completing project within budget), profitability, client satisfaction on quality,
construction cost (i.e. cost incurred while executing project), partnership and investment

in research and development and training.

The respondents have an agreement on their ranking on the following set of criteria with regards
to the level of importance of the criteria which involve the following; client satisfaction on cost,

construction time, liability period, client satisfaction on quality, contractor project management,

75



environment friendliness, equipment holding, creative and innovative ability in executing
project, prompt correction of defect, labour relations at site, standard workmanship, relations
with subcontractors and statutory authorities and estimated cost of project. This is because there
was no significant difference on their rankings. The respondents have a kind of disagreement on
the remaining set of criteria which may be link to their different perception based on their status

in the construction industry.

(c) Lastly, the third research objective is to develop a framework for determining
performance of construction projects. The framework developed is base on two (2)
components namely; emerging construction project performance criteria further broken

down into segments and project performance.

The emerging construction project performance measurements criteria arranged in descending

order of priority are further grouped into four (4) different segments namely;

i.  Cost related criteria
ii.  Time related criteria
iii.  Quality related criteria
iv.  Other related criteria in terms of sustainable development, organisation’s management and

organisational structure.

The four (4) different grouped criteria are arranged base on the respondents ranking on the level of
importance of the 37 set of criteria for determining performance of construction projects in
descending order of priority. The emerging project performance criteria workability depends on how
well the organisation/firm organisational structure is well designed or formulated to adopt and

deliver the criteria in order of priority as ranked by the respondents. That is supported by an
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assertion made by Duggan (2014) who stated that organisational structure can inhibit or promote
performance, depending how effectively the supervisory relationships and work flow influence
productivity. Furthermore, organisational structure affects how performance is measured and

managed.

Similarly, Dalton et al. (1978) also reported that there is a positive relationship between duos well
designed organisation’s structure and performance. Following that, it can be seen that efficient
delivery of the emerging criteria depends on how well the firm’s/organisation’s structure is designed
to adopt and deliver them in order of priority as ranked by the respondents. Furthermore, the
emerging criteria as ranked by respondents in descending order of priority influence construction
project performance positively which will further improved construction project performance
towards achieving the overall project objectives (i.e. client satisfaction, profits, environment
protection and other stakeholders’ satisfaction). The construction project organisations of clients or
consultants can only adopt the emerging criteria in ascending order of priority as ranked by
respondents if their organisational structure was not originally designed to use the criteria. But if
constructional professional and clients organisational structure is already designed to use the
emerging criteria, then the criteria should be use in descending order of priority as ranked by

respondents while delivering projects.

Framework being a system or structure that could be use as the basis for making judgments,
decisions toward achieving project objectives. The framework developed in this study will allows
monitoring performance and redirect organisational action when necessary. Furthermore, it can also
serve as a guide to contractors’ in identifying areas they need to overcome their weakness and to
improve their performance towards achieving project objectives. It can also serve as a guide to other

key stakeholders’ of the construction industry particularly the clients and consultants to monitor and
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evaluate projects (determine construction project performance) more accurately which will lead to
achieving project objectives. Conclusively, the framework can serve as a general theoretical
performance measurement system for construction organisations/firms towards achieving overall

project objectives which in-line with assertion made by (Bassioni, et al., 2006).
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Firms/organisations structure
Must be well formulated/ designed to deliver the emerging criteria in
order of priority

Level of adoption of the criteria || Level of application of the criteria in
in ascending order of priority descending order of priority

COST RELATED CRITERIA

- Client satisfaction on cost

- Cost certainty (probability of completing project within budget)
- Construction cost (cost incurred while executing project) —
- Estimated cost of project
- Financial stability

TIME RELATED CRITERIA
- Client satisfaction on time
- Construction time (time use in executing project)
- Ability to formulate and maintain practical programmes —>
- Time certainty (probability of completing project within programme)

QUALITY RELATED CRITERIA
- Client satisfaction on quality.
- Quality on finished project.

- Quality of construction team Influence performance Project Performance

———

OTHER RELATED CRITERIA IN TERMS OF SUSTAINABLE
DEVELOPMENT AND ORGANISATIONAL/STRUCTURE AND
MANAGEMENT

- Client satisfaction on outcome.

- Effective risk management

- Effectiveness of communication

- Health and safety

- Environment management

- Profitability

- Partnership

- Investment in R & D training

- Environment projection

- Contractor’s’ project management —>

- Equipment holding

- Creative and innovative ability in executing projects

- Appropriateness of organisational structure

- Contractor’s capacity on manpower

- Level of technology

- Site management practice

- Operational base of contractors’

- Labour dependency

- Relations with subcontractors and statutory authority

- Contractor’s flexibility

- Prompt correction of defect

- Defect

- Liability period

Figure 5.1: Framework developed base on the emerging criteria for determining performance of construction projects.
Source: Research findings 2016
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Note: If firm’s/organisational structure is not well formulated or designed in such a way to adopt and
deliver the emerging criteria as ranked in descending order of priority will hinder the achievement of
the project objectives (i.e. client satisfaction, profits, environment protection and other stakeholders’

satisfaction)
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5.1.1 Results obtained after test-running the framework developed base on the emerging
criteria for determining performance of construction projects in terms of its strengths and

weakness
5.1.1.1 Strengths

I. It can serve as guideline for monitoring and controlling project deliverables.
ii. It can guide organisations/firms to monitor performance and redirect organisational action
when necessary.

iii. It has an ability to measure/determine project performance in relation or against the emerging
criteria such as (i.e. environment management, partnership, relations with subcontractors and
statutory authority, creative and innovative ability in executing projects, profitability, etc).

iv. It provides a systematic and organised way of using the grouped criteria in descending order
of priority.

v. It can guide the consultants and clients to monitor and control project.

vi.  The framework considers criteria beyond the normal traditional criteria (i.e. programme,

budget and quality) such as sustainable issues.

5.1.1.2 Weakness

i.  The framework developed is not base on construction project milestones.
ii.  The environment management criteria (sustainable issues) in the framework have not been
broken down into segments for easy handling.
ilii.  Some end-users and other category of respondents view captured while developing the
framework may affect its accuracy due to the fact that they are not professionals of the
construction industry

iv.  The framework have fails to show the implementation stages
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v.  The framework developed has failed to state the particular type of construction project it can

be used or applicable.

Conclusively, it can be seen that, the strengths and weakness identified after test-running the
framework for determining performance of construction projects in this study, can be linked to the
fact that most of the frameworks developed in previous studies have their benefits and also
shortcomings. For example, despite its widespread use, numerous authors have identified
shortcomings of the balanced scorecard. This is because it does not consider a number of features of
earlier frameworks that could be used to enhance the framework. The absence of a competitiveness
dimension, as included in Fitzgerald’s et al’s (1991) results and determinants framework, is noted by
(Neely et al, 1995). Others emphasized the importance of measurement of the human resources
perspective/employees  satisfaction, supplier performance, product/service quality and
environmental/community perspective (Maisel, 1992; Ewing and Lundahl, 1996, Lingle and
Schiemann, 1996; Brown, 1996). Since past research have pointed out the need for continuous
improvement (Sinclair and Zairi, 1995; Mbagua et al.; Egan, 1998), the framework developed in this
study for determining construction project performance is subject to continuous improvement by

subsequent research works in this area.
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5.2 CONCLUSIONS

The framework developed in this study is based on emerging construction project performance
criteria. In developing the framework, the perspective of End-users was also considered which

makes the approach used in this study more holistic than the ones developed in previous studies.

The most important project performance criteria ranked by overall respondents are client-oriented
base. Using the set criteria for determining performance of construction projects as ranked by the

respondents in descending order of priority will help the parties of the construction industry to
understand how important those criteria are, and which of the criteria to consider first and more
important while determining construction project performance. That will improve construction
project performance in the Nigerian construction industry which will lead to achieving project
objectives. Additionally, considering the important criteria for determining performance of
construction projects as ranked by respondents in descending order of priority will help the key
parties of the industry to understand which of the criteria will lead to project failure if not considered
while determining performance. Furthermore, the research also found that important criteria are key

areas of activity which favorable results are absolutely necessary for a goal to be achieved.

Lastly, using the framework developed in this study for determining performance of construction
projects will help the contractors’ and other key stakeholders of the construction industry,
particularly the clients and consultants to evaluate and monitor their project (determine project

performance) more accurately which will lead to achieve the desired project objectives.
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5.3 CONTRIBUTION AND APPLICATION OF RESEARCH

(1) The most important criteria ranked in this study are; client satisfaction on outcome (i.e. in
terms of product and service), effective risk management with mean values 4.22 and 4.03
which represent 84.4% and 80.6% of the total mean ranking respectively etc. which differs
with the most important criteria (i.e. duration of construction, quality of final product with
mean values 3.99 and 3.94 which represent 79.8% and 78.8% of the total mean ranking
respectively etc.) ranked in previous studies. That shows a difference of 4.6% and 1.8%
respectively for the most important criteria ranked in this study with that of previous studies.
The reason of the difference in ranking may be link to the fact that end-users view was also
considered while assessing the emerging construction projects performance criteria. .

(it) The study developed a framework for determining performance of construction projects
using the emerging criteria (i.e. client satisfaction on outcome, environment management,
partnership, relations with subcontractors and statutory authority, creative and innovative
ability in executing projects etc).

(iii) The strengths of the framework developed in the study for determining performance of
construction projects are; monitoring performance and redirecting organisational action, has
a systematic and organized way of using the criteria in descending order of priority,
considers criteria beyond the normal criteria (i.e. programme, budget and quality) that is
other stakeholders issues (i.e. environment management, partnership, relations with
subcontractors and statutory authority, creative and innovative ability in executing projects,
profitability, etc). Furthermore, the weakness of the framework developed for determining
performance of construction projects are; construction projects milestones not stated, some

end-users and other category of respondents (i.e. some end-users view captured while
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developing the framework may affect its accuracy and no detail implementation stages
stated. Lastly, the weakness pin-pointed with the framework for determining construction

projects performance will guide further researches in this area for dire improvements.

5.4 RECOMMENDATIONS

In view of the findings of this research work, the following recommendations shall be

considered;

(1)  Using the set criteria for determining performance of construction projects as ranked by
respondents in descending order of priority will help the parties of the construction
industry to understand how important those criteria are, and which of the criteria to
consider first and more important while determining performance of construction projects
performance. That will help to improve project performance in today’s construction

industry.

(i) Considering the most important criteria for determining construction project performance as
ranked by respondents in descending order of priority, will help the key parties of the
industry to understand which of the criteria will lead to project failure if not considered
while determining construction project performance. Lastly, using the framework for
determining construction project performance can help the contractors’ and other key
stakeholders of the construction industry particularly the clients and consultants to

achieve the desired project objectives.

(i)  The set of those emerging criteria base on their level of importance shall be considered as
the key requirements for the selection of contractors’ operating in the Nigerian

construction industry with a view to improve their performance. Furthermore, the
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construction projects performance measurement framework developed shall also be use
in selecting construction organisations/firms that is by evaluating their organisational

structure in relation to their capacity and competence in delivering those 37 set of criteria.

(iv) Continuous development shall be encouraged in the built environment on issues to do with
competence, professionalism etc. That is by the tertiary institutions (University,
polytechnics) and professional bodies such as Nigerian institute of Quantity Surveyor
(NIQS), Nigerian Institute of Architect (NIA), Nigerian Institute of builders (NIOB) and

Nigerian society of Engineers (NSE).

(v) There is the need to educate contractors’ on the need to train their employees to learn new
skills and be ready to embrace modern trends and innovations in construction as contain

in set of the criteria identified and tested in this research work.

5.5 RECOMMENDED AREA FOR FURTHER STUDIES

Subsequent research work in this area shall determine the Nigerian construction organisations/firms
current proficiency in using the framework developed in this research work for determining their

performance.
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APPENDIX A: KREJCIE AND MORGAN’S (1970) TABLE FOR THE
DETERMINATION OF SAMPLE SIZE

N S N S N S

10 10 220 140 1200 291
15 14 230 144 1300 297
20 19 240 148 1400 302
25 24 250 152 1500 306
30 28 260 155 1600 310
35 32 270 159 1700 313
40 36 280 162 1800 317
45 40 290 165 1900 320
50 44 300 169 2000 322
55 48 320 175 2200 327
60 52 340 181 2400 331
65 56 360 186 2600 335
70 59 380 191 2800 338
75 63 400 196 3000 341
80 66 420 201 3500 346
85 70 440 205 4000 351
90 73 460 210 4500 354
95 76 480 214 5000 357
100 80 500 217 6000 361
110 86 550 226 7000 364
120 92 600 234 8000 367
130 97 650 242 9000 368
140 103 700 248 10000 370

94



150 108 750 254 15000 375
160 113 800 260 20000 377
170 118 850 265 30000 379
180 123 900 269 40000 380
190 127 950 274 50000 381
200 132 1000 278 75000 382
210 136 1100 285 100000 384
N: Population  S: Sample Size

Source: Krejcie and Morgan (1970) table for determination of sample size
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APPENDIX B: QUESTIONNAIRE
Muhammad Anas

Department of Quantity Surveying,
Ahmadu Bello University, Zaria, Nigeria.
Tel No: +234(8)034258216

Email mohammedanas2006@gmail.com.

DISSERTATION TOPIC: Framework for determining performance of construction projects

in Northern Nigeria.

This questionnaire forms part of an MSc in project management dissertation being undertaken by
Muhammad Anas at Department of Quantity Surveying, Ahmadu Bello University (ABU), Zaria,
Nigeria. The essence of this questionnaire is to assess the level of importance of criteria use for
determining performance of construction projects in the Nigerian construction industry which were
identified and harmonised from literature. The study focuses on Nigerian Tertiary Institutions only.

Your responds to this questionnaire would be appreciated. Please accept my kind assurance that your
response will be keep in utmost confidentiality.

A GUIDE TO RESPONDENTS
A maximum of six (6) questions were set. Please respond by ticking in the appropriate column.

Section A: General questions

1. Status in the construction industry

[ ] [ ] [ ] [ ] [ ]

Contractor Consultant Client End-user Others

2. Educational gualification

[ ] [ ] [ ] [ ] [ ]

ND HND BSc MSc PhD
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3. Years of experience in the Nigerian Construction Industry

[ ] [ ] [] [ ] []

Below byears  5-10years 11-15years 16-20years above 20years

4. Profession of respondent

[ ] L1 O [ ] [ ] [ ]

Quantity surveyor Architect Builder Structural engineer M & E Engineer  Others
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Section B: Ranking/Assessment

The table below represents the thirty-seven (37) criteria harmonized into thirty-seven (37)
construction projects performance criteria as identified in literature which can be used in

assessing project performance.

5. Please assess the level of importance of the identified set of criteria used for determining
construction projects performance on a scale of 1 to 5, 1 being not important and 5 being the

most important.

SIN | Criteria Level of importance
112 3 4 |5

1. Construction cost(cost incurred while executing project)

2. Cost certainty(probability of completing project within budget)

3. Client satisfaction on cost

4, Construction time(time use in executing project)

5. Time certainty(probability of completing project within programme)
6. Client satisfaction on time

7. Defect (shortcoming, imperfection noticed on project after completion
8. Liability period

9. Client satisfaction on cost

10. | Profitability

11. | Partnership

12. | Investment in R&D & Training

13. | Environment protection

14. | Health and safety

15. | Quality on finished project

16. | Level of technology

17. | Contractors’ flexibility

18. | Labour dependency

19. | Quality of coordination of Construction team

20. | Contractors project management
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21.

Contractors capacity on manpower

22. | Environment management
23. | Effective risk management
24. | Operational base of contractors (i.e well set out office coordination)
25. | Effectiveness of communication (i.e managing information flow between
consultant & contractor.
26. | Client satisfaction on outcome (i.e in terms of product & services)
27. | Financial stability (i.e access to credit).
28. | Equipment holding (il.e equipment use at site as against equipment listed during
tendering.
29. | Appropriateness of organisational structure in managing product (i.e well laid out
lines of responsibility, delegation and communication on site.
30. | Creative and innovative ability in executing project (i.e ability to purpose
alternative constructional methods at side.
31. | Prompt correction of defect.
32. | Labour relations at site.
33. | Standard workmanship
34. | Relations with subcontractors and statutory authorities.
35. | Site management practice (i.e effective quality control system on) site.
36. | Ability to formulate and maintain practical programmes.
37. | Estimated cost of project.
38 Others, specify
39
40
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Section C: Respondents additional comments

- Please give additional comments on construction performance criteria in today’s project

environments, if you have any

Please give your address, if you would like to receive the summary of this study.

N F= T 1S TTR TR
AN S .ttt e e e et e e e e e e —————aeee e e e ——
P IONE NMUMET: ettt e ettt e e e e e e e e e et aeaeaeaaan
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APPENDIX C: QUESTIONNAIRE
Muhammad Anas

Department of Quantity Surveying,
Ahmadu Bello University, Zaria, Nigeria.
Tel No: +234(8)034258216

Email mohammedanas2006@gmail.com.

DISSERTATION TOPIC: Framework for determining performance of construction projects

in Northern Nigeria.

This questionnaire forms part of an MSc in project management dissertation being undertaken by
Muhammad Anas at Department of Quantity Surveying, Ahmadu Bello University (ABU), Zaria,
Nigeria. The essence of this questionnaire is to test-run the Framework developed in this study for
determining construction projects performance in the Nigeria with a view to identify its strengths
and weakness.

Your responds to this questionnaire would be appreciated. Please accept my kind assurance that your
response will be keep in utmost confidentiality.

Section A: Brief explanation of the Framework

The framework developed is base on two (2) components namely; emerging construction project
performance criteria further broken down into segments and project performance.The emerging
construction projects performance measurements criteria arranged in descending order of priority are
further grouped into four (4) different segments namely; cost related criteria, time related criteria,
quality related criteria and other related criteria in terms of sustainable development, organisation’s
management and organisational structure.

The four (4) different grouped criteria are arranged base on the respondents ranking on the level of
importance of the 37 set of criteria for determining construction project performance in descending
order of priority. The emerging project performance criteria workability depends on how well the
organisation/firm organisational structure is well designed or formulated to adopt and deliver the
criteria in order of priority as ranked by the respondents. Following that, it can be seen that efficient
delivery of the emerging criteria depends on how well the firm’s/organisation’s structure is designed
to adopt and deliver them in order of priority as ranked by the respondents. Furthermore, the
emerging criteria as ranked by respondents in descending order of priority influence construction
project performance positively which will further improved construction project performance
towards achieving the overall project objectives (i.e. client satisfaction, profits, environment
protection and other stakeholders’ satisfaction). The project clients and consultants can only adopt
the emerging criteria in ascending order of priority as ranked by respondents if their organisational
structure was not originally designed to use the criteria. But if construction professional and clients
organisational structure is already designed to use the emerging criteria, then the criteria should be
use in descending order of priority as ranked by respondents while delivering projects.
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Firms/organisations structure
Must be well formulated/ designed to deliver the emerging criteria in
order of priority

Level of adoption of the criteria || Level of application of the criteria in
in ascending order of priority descending order of priority

COST RELATED CRITERIA

- Client satisfaction on cost

- Cost certainty (probability of completing project within budget)
- Construction cost (cost incurred while executing project) —
- Estimated cost of project
- Financial stability

TIME RELATED CRITERIA
- Client satisfaction on time
- Construction time (time use in executing project)
- Ability to formulate and maintain practical programmes —>
- Time certainty (probability of completing project within programme)

QUALITY RELATED CRITERIA
- Client satisfaction on quality.
- Quality on finished project.

- Quality of construction team Influence performance Project Performance

———

OTHER RELATED CRITERIA IN TERMS OF SUSTAINABLE
DEVELOPMENT AND ORGANISATIONAL/STRUCTURE AND
MANAGEMENT

- Client satisfaction on outcome.

- Effective risk management

- Effectiveness of communication

- Health and safety

- Environment management

- Profitability

- Partnership

- Investment in R & D training

- Environment projection

- Contractor’s’ project management —>

- Equipment holding

- Creative and innovative ability in executing projects

- Appropriateness of organisational structure

- Contractor’s capacity on manpower

- Level of technology

- Site management practice

- Operational base of contractors’

- Labour dependency

- Relations with subcontractors and statutory authority

- Contractor’s flexibility

- Prompt correction of defect

- Defect

- Liability period

Figure 5.1: Framework developed base on the emerging criteria for determining performance of construction projects.
Source: Research findings 2016
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Note: If firm’s/organisational structure is not well formulated or designed in such a way to adopt
and deliver the emerging criteria as ranked in descending order of priority will hinder the
achievement of the project objectives (i.e. client satisfaction, profits, environment protection and
other stakeholders’ satisfaction)

Section B: Assessment of Framework in terms of strength(s) and weakness

The essence of test-running the construction project performance framework developed in this
research by your assessment in terms of strength and weakness, this is because the past studies
have pointed out the need for continuous improvement on performance measurement systems.

Please kindly give any strength(s) of the framework developed in this study for determining
construction project performance below

Please kindly give any weakness of the framework developed in this study for determining
construction project performance below
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Please give your address, if you would like to receive the summary of this study.
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