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ABSTRACT The Nigerian Construction Industry has witnessed the evolution of many procurement systems
including Design-Build, mainly due to perceived failures of the one-way traditional Design approach. The study,
therefore, aims to develop a set of key performance indicators for measuring Design and Build projects in
Nigeria. The specific objectives are to determine the key performance indicators for Design-Build projects,
examine the importance of these indicators on performance outcomes of Design-Build projects and ascertain
the degree of agreement among the key stakeholders on the indicators. In the study, a set of key performance
indicators were identified from a literature search and subjected to the views and opinions of respondents using
a structured questionnaire. Ninety-seven copies of the questionnaire representing 64% were received and analyzed
using descriptive and inferential statistical tools. Findings reveal that eight Key Performance Indicators were
identified. They are among others, job cost reporting, time performance and quality of work in that order. Also,
eight most important Key Performance Indicators were also found to be relevant. They include among others,
Health and Safety, Quality of Work and Cost per Unit.  Besides, test of agreement conducted using Mann
Whitney U test indicate that there was no significant difference in the rankings of time performance, Turnover,
Rework/Quality of work among others while there was significant difference in the rankings of cost per/unit, job
cost reporting, health and safety among others. It was recommended among others, that fundamental changes
be made to reduce the high cost overruns associated with Design-Build projects.
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INTRODUCTION

The Design and Build procurement option is
one of the procurement systems that have gained
prominence in the Nigerian construction industry
(Babatunde et al. 2010; Ojo et al. 2011). According
to Design and Build Institute of America (1994),
Design and Build is the option whereby one
organization is responsible to the client for both
design and construction as responsibilities are
not split between designer and contractor.
Hence, the client is not involved with separate
parties in the event of project failure as the option
offers single point responsibility. According to
Ojo et al. (2011), the major advantage here,
against other options, is that it simplifies the
central contractual position to that between
employer and contractors without any mediating
consultant.

 The emergence of Design and Build along
with other procurement systems in Nigeria was
in response to agitations arising from constraints

and failures associated with one-way traditional
Design–Bid-Build method of procurement
(Ikediashi et al. 2009). Such failures according to
Mbamali et al. (2004), Idoro et al. (2007) and Dada
(2007) have been in the areas of high cost and
time overruns, delay in project delivery and buil-
ding designs separated from construction
leading to designs which do not communicate
effectively and precisely what is to be construc-
ted, the result being designed different from built
works.

 Prior to the 1980s, project performance was
narrowly defined as meeting cost and time
objectives, and adhering to a product specifi-
cation (Bryde 2003). However, research during
the 1980s and 1990s aimed at investigating the
dimensions of project success has led to a
common agreement that project success is multi-
dimensional and that different people measure
project success or performance in different ways
and at different times (Ugwu and Haupt 2007;
Lam et al. 2008; Hyun et al. 2008). This, therefore,
gave rise to different ways of measuring project
performance. Key Perfor-mance Indicators,
accor-ding to Cox et al. (2003) are compilations
of data measures used to assess the performance
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of a construction operation. They are the methods
used to evaluate the performance of a particular
task. These evaluations compare the actual and
estimated performance in terms of effectiveness,
efficiency and quality in  terms of both
workmanship and product.

 In a study by Chan and Chan (2004), a set of
Key Performance Indicators (KPI) were developed
through a literature review and then subjected to
validity test using a set of three case studies.
Findings from the study revealed that the KPIs in
general are good indicators of the performance of
construction projects and provide a useful
framework for measuring and comparing project
performance. Cox et al. (2003), on the other hand,
focused on the managements’ perception of KPIs
for construction activities. They generated a set
of quantitative and qualitative performance
indicators through a literature survey before
subjecting them to the views of the respondents
(Project managers and construction executives).
The findings revealed a substantial difference
between construction executives and project
managers’ perceptions on KPIs.

 This research work is based on these two
particular studies by Chan and Chan (2004) and
Cox et al. (2003) on Key Performance Indicators
and aim to develop a set of Key Performance
Indicators for measuring Design and Build
projects in Nigeria.

 The objectives of the study, therefore, are
to (1) determine Key Performance Indicators
(KPIs) for Design and Build projects, (2) examine
the importance of these indicators on perfor-
mance outcomes of Design and Build projects
and (3) ascertain the degree of agreement among
the key stakeholders on KPIs.

Literature Review

Performance Measurement

 Performance measurement involves the
collection and comprehensive analysis of
information about various activities, specifically
work in place and the corresponding work-hours
over a given period of time. Work hours, quantity
and productivity are evaluated against the
planned or baseline values used in project
estimates (Lin and Shen 2007).

 In other words, to accurately identify
performance indicators associated with a cons-
truction process, a base line must first be

determined. A historical base line defines an
average of past performance. Knowledge of past
performance gives a reference point to bench-
mark against which to measure future perfor-
mance. Benchmarking aims at comparing the
performance of firms relative to each other,
allowing these firms to recognize their
weaknesses and strengths and by finding
examples of superior performance, can adjust
their policies and practices to improve their
performance (Mohammad et al. 2007). This is
also applicable to projects and a base line can
be compilations of years of historical data
collected on previous projects or a quick measu-
rement of current production prior to initiating a
change for improvement. Performance indicators
can either be quantitative results of a construc-
tion process or by quantitative measures such
as workers’ behavior on the job (Cox et al. 2003).

Empirical Studies on Design and Build
Performance Measurement

Several studies have been reported in litera-
ture on performance measurement of design-
build projects (Ling et al. 2004; Lam et al. 2007;
Migliaccio et at. 2009; Hale et al. 2009; Yeung et
al. 2010; Ojo et al. 2011).

For example, in a study on benchmarking the
performance of Design-Build projects, Lam et al.
(2007) developed a Project Success Index (PSI)
to benchmark the performance of Design-Build
projects from a number of KPIs. The findings
revealed that time, cost, quality and functionality
are the principal success criteria for Design-Build
projects. A single index can, therefore, be compu-
ted for the project success equation to apply
different weightings to the respective KPIs with
different significance levels. This study is very
significant in the performance measurement of
Design-Build projects as it enables stakeholders
to measure the success level among different
Design-Build projects in a scientific manner.

In another study by Lam et al. (2008) on
determinants of successful Design-Build
projects, a project success index was developed
in the context of Hong Kong using KPIs of time,
cost, quality and functionality. Multivariate
Regression Analysis was applied to show that
project nature, effective project management
action and the adoption of innovative manage-
ment approaches are the critical success factors
for Design-Build projects in Hong Kong.
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One of the major differences between
Design-Build projects and others is that most of
the risks associated with Design-Build projects
are borne by the contractors. Besides, design is
not separated from construction which means
that construction can proceed even before
design is completed. Hyun et al. (2008) work on
effects of delivery methods on design perfor-
mance is illuminating. The paper analyzed the
impact of delivery methods on design perfor-
mance in terms of quantitative evaluation based
on case studies, analyzing construction
drawings and specifications of some housing
projects delivered through Design-Build and
Design-Bid-Build methods. The study revealed
a positive correlation between design perfor-
mance and Design-Bid-Build method. This result
is a pointer to the fact that several design
changes/variations do occur in the course of
execution of Design-Build projects mainly
because the delivery method allows construction
activities to proceed even before the design is
completed as against what is obtainable in the
traditional method. That notwithstanding, the
flexible approach with which design changes can
be effected neutralizes this comparative
advantage of the traditional method over the
Design-Build method.

Quantitative Performance Indicators

The most commonly accepted performance
indicators are those that can be physically
measured in terms of naira equivalent (cost) and
man-hours (time). Like any other business,
construction companies look first to the areas
which show a change in the amount of revenue
generated. Without a measurable improvement
in terms of a cost reduction or a quantifiable
increase in productivity, most managers will
consider the changes a failure.

 A review of the definitions of these quanti-
tative types of measurement includes;

Units per Man-hour: The unit/man-hour
reporting method is one of the two basic quanti-
tative reporting approaches most commonly
found in the construction industry. This method
measures the number of completed units put in
place per individual man-hour of work (Alinaitwe
et al. 2007). At the end of evaluation the project
manager would be able to pass an objective
assessment of a project’s success or failure and
make immediate adjustment where possible.

Cost per Unit: Unit cost is a measure of
relative cost and is defined as the final cost sum
divided by the gross floor area. It is associated
with putting one complete unit in place and
includes the material costs, labour costs, and
waste and equipment costs to give the final cost
sum. According to Chan and Chan (2004), it is
given as:

UC = FCS/ GFA (square meters) ---------------   (1)
Where UC = Unit Cost FCS = Final Contract

sum GFA = Ground Floor Area.
The performance indicator offers quick data

collection for most crafts on the job. However,
when the unit of work encompasses a greater
amount of work effort, this performance indi-
cator fails to break down the elements of pro-
duction to a measurable scale. Therefore, when
the magnitude of the job surpasses easily quan-
tifiable components, other performance indica-
tors must be used. At this point, accurate per-
formance reporting requires baseline refer-
ences or detailed estimate and schedules to
properly monitor operations.

Job Cost Reporting: Job cost reporting may
also be used to predict the success or failure of the
overall construction effort. Job cost involves
monitoring performance by comparing current
costs allocated for the work against budgeted costs
allocated for the work in place, completed to date.
Ojo et al. (2006) in their work asserted that clients
are less worried by the initial price but rather
interested in an early prediction of total amount
they will have to pay and the variance between
this prediction and the actual final sum.

Time Performance: One of the primary
requirements particularly of commercial clients
but also equally important for public sector
agencies is to be able to predict the time for
completion with some degree of reliability (Ugwu
and Haupt 2007). Buildings form very large parts
of any client’s investment in his business and
the use of a building is usually critical to the
success of the client’s continuing function. It
therefore suffices to say that the business of
project execution is definite about time. The on
time completion Indicator has three variations.
According to Chan and Chan (2004), they are:

Construction time is the absolute time and is
calculated as the number of days/weeks from
start on site to practical completion of project.

CT = Practical completion date – Project
commencement date.
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Speed of construction is the relative time
which is defined as gross floor area divided by
construction time.

Speed of Construction = Ground Floor Area/
Construction Time (days/weeks)............................ (2)

Time variation is measured as percentage
increase or decrease in the estimated project
duration in days/weeks discounting the effect
of extension of time (EOT) granted by the client.

TV = CT – Revised Contract Period
--------------------- * --------------- 100% -----  (3)

Revised Contract period
where RCP = Original Contract time – EOT.

The on- time completion method parallels the
job cost approach in that it serves as a holistic
measurement of performance according to
schedule duration, and the two are often
incorporated to better understand the current
construction performance (Cox et al. 2003). On –
time milestone completion determines if cons-
truction is proceeding according to schedule.
Acceptable productivity is measured solely on
the basis of time spent with respect to the overall
scheduled duration.

Turnover: Turnover is a problem that plagues
the construction industry and indirectly incre-
ases overall costs. Measuring the costs
associated with workers leaving the company
to seek work elsewhere, and the cost of training
new employees to fill those positions, is a valu-
able tool for determining overall construction
performance (Chitkara 2006). High percentages
of employee turnover results in lower average
worker skills on the site, which can affect the
quality of work being performed. By monitoring
the change in company turnover impacts on
performance may be measured.

Quality Control /Rework: Rework traditi-
onally is responsible for 6-12% of the overall
expenditure for a construction project. However
the costs associated with rework are at a
premium and they greatly increase the overall
cost of the job (Zulu and Chileshe 2008).
Calculating the change in the number of man-
hours and material costs for repairing work
already in place or re-handling materials can be
an effective tool for measuring overall project
performance. By reducing the amount of rework
on a job, the profits associated with the specific
task can increase dramatically.

Resource Management: Calculating produc-
tivity changes by the amount of materials, tools
and equipment expended during the construc-

tion operation is another quantitative perfor-
mance indicator. Resource management is a
viable tool for monitoring the material waste prior
to a change and then comparing that amount to
the waste incurred after the initial change (Cox
et al. 2003).

Absenteeism: Performance evaluation based
on absenteeism can be measured by the change
in the number of lost man- hours due to absences
over the duration of the construction project. A
decrease in the number of lost man –hours
directly results in increased production or
output on the job. According to Chitkara (2006),
decreasing the number of absences helps
maintain the budgeted manpower needed to
complete the work according to schedule. It is,
therefore, a vital performance measurement tool
in construction project management.

Percent Complete: The percent complete
method can be estimated by the foreman or
supervisor at the work site. This method is useful
for relatively minor tasks, usually short in
duration, where other more costly and time-
consuming methods cannot be justified (Egbu
et al. 2004). This generally accepted method is
widely used for  preparing the monthly
application for payment request. This approach
to the percent complete method of reporting is
only as good as the person responsible for the
evaluation. As a project manager gains more
experience, the method gains accuracy. An
alternative percent complete method would take
measured quantities completed divided by the
total estimated quantity to determine the percent
complete progress.

Qualitative Performance Indicators

Qualitative performance indicators are not
commonly accepted as reliable performance
evaluation technique due to their perceived
difficulty and/or inability to be measured and its
subjective approach. Quality data consists of
detailed descriptions of situations, events,
people, interactions and observed behavior;
direct quotations of people about their experi-
ences, attitudes, beliefs and thoughts; and ex-
cerpts or entire passages from documents,
correspondence, records and case histories.

Some of the qualitative performance indica-
tors addressed in this research are given below:

Health and Safety: Safety is a major concern
for every construction company, regardless of
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the type of work performed. Safety is measured
qualitatively through incidence rates and Experi-
ence Modification Ratings (EMRs). The objective
of a safety program is to eliminate losses due to
the poor working practices that could impact
negatively on the well-being of the workforce
well-being (Harris and Mccarffi 2006).

 Safety may be used for performance repor-
ting by measuring the change in the number of
accident or safety related problems on the job
site. Poor safety can have a detrimental impact
on the job. In the area of the job, worker morale
may drop, and productivity will decline. Tracking
job performance using safety allows an
organization to see benefits and correlation
between worker training on safety issues and
company’s productivity (Ojo et al. 2006).

Motivation: The most difficult indicator to
measure is worker motivation. According to
Enshassi et al. (2009), motivation is defined as
the worker’s attitude towards the job and the
environment created on the job site. The
definition can be taken one step further to mean
the willingness of employees to perform the task
at hand to the management’s satisfaction. In other
words, motivating workers affects the overall
performance of a construction process.

Quality of Work: For the purpose of this
study, quality of work as a performance indi-
cator implies the amalgamation of client satis-
faction, archite-ctural excellence, standard of
finish,  standard of materials used for
construction process and utility value. In the
construction industry, quality is defined as the
totality of features required by a product or
service to satisfy a given need; fitness for
purpose (Zulu and Chileshe 2008). The meeting
of specification is one way to measure quality.
According to Yasamis et al. (2003), specification
is a compilation of workmanship guidelines
provided to contractors by clients or clients’
representatives at the commencement of project
execution.

Chan and Chan (2004) advocates that the
process of developing KPIs involve the consi-
deration of the following factors:
 KPIs are general indicators of performance

that focus on critical aspects of outputs or
outcomes.

 Only a limited, manageable number of KPIs
is maintainable for regular use. Having too
many and too complex KPIs can be time and
resource consuming.

 The systematic use of KPIs is essential as
the value of KPIs is almost completely
derived from their consistent use over a
number of projects.

 Data collection must be as simple as possible.
 A large sample size is required to reduce the

impact of project specific variables. Therefore
KPIs should be designed to be used on every
building project.

 For performance measurement to be effective,
the measures or indicators must be accepted,
understood and owned across the
organization.

METHODOLOGY

The descriptive research approach was used
for this study. In it, a field survey involving the
administration of a well structured questionnaire
was used. The purposive sampling technique
and random sampling technique were adopted
for the study. It involved the random selection of
respondents among construction stakeholders in
three major cities of Abuja (North), Lagos (West)
and Port Harcourt (South). These cities were
selected for the survey because of their strategic
importance in terms of volume of construction
activities and population (Dada 2005).

The stakeholders are either client- based
organizations such as representatives of govern-
ment ministries and agencies, banks and private
corporations/real developers and contractor-
based organizations who have actively
supervised and handled completed Design and
Build projects’ supervision and execution. They
included mainly builders, project managers,
quantity surveyors, construction managers and
foremen at the top of their careers and who have
had immense experience on the use of
performance indicators.

The questionnaire used for the study is made
up of three main sections. Section A was used to
collect personal data of respondents, section B
was used to identify key performance indicators
while section C was used to explore the
importance of the KPIs. Respondents were asked
to rank the KPIs using a four point Likert scale
of (1 for strongly disagree, 2 for disagree, 3 for
agree and 4 for strongly agree. A benchmark of
2.5 (that is, (1+2+3+4)/2 = 2.5) was used to assess
the significant factors meaning that all scores
above 2.5 are significant while those below 2.5
are considered insignificant.
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One hundred and fifty (150) copies of the
questionnaire were administered as follows:
Abuja (50), Lagos (50) and Port Harcourt (50).
Ninety (97) broken down into Abuja (32), Lagos
(38) and Port Harcourt (27) were returned giving
a response rate of 64%. Data collected for the
survey were analyzed using basic descriptive
and inferential statistical tools such as the
percentage, mean and standard deviation. The
Mann-Whitney U test was used to test the level
of agreement between the respondents.

RESULTS

Personal Characteristics of Respondents

Table 1 indicates the distribution of response
according to their profession. It shows that out
of 40 project managers, 21 responded, out of 35
builders, 25 responded, out of 35 quantity
surveyors, 29 responded, out of 30 construction
managers, 13 responded and out of 10 foremen,
9 responded giving an overall response rate of
65%.

Table 1: Distribution of responses according to
profession

Prof                  N/Distr            N/Rcvd % Resp

P M 4 0 2 1 1 4
BLDRS 3 5 2 5 16.7
QSV 3 5 2 9 19.3
CM 3 0 1 3 8.7
FMN 1 0 9 6
Total 150  97  64.7

Prof=Profession N/Distr=Number distributed N/
Rcvd=Number received   % Resp=% that responded
PM=Project Managers  BLDRS=Builders  QSV=Quantity
Surveyors  CM=Construction Managers  FMN=Foremen

Table 2 indicates that in terms of location,
out of 50 allocated to each of the three cities, 27
responded from Abuja, 38 responded from Lagos
while 32 responded from Port Harcourt. In terms
of group classification, Table 3 shows that 57
(58.8%) worked for clients while 40(41.2%)
worked for Design and Build contractors.

Identification of Key Performance
Indicators (KPIs)

In order to identify the Key Performance
Indicators, respondents were asked to rate twelve
indicators extracted from the literature review

using a four point Likert scale of (1=Strongly
Disagree 2=Disagree 3=Agree 4=Strongly Agree).
The result of analysis is presented in Table 4.

Table 2: Distribution of responses according to
location

Lct                    N/Distr            N/Rcvd % Resp

ABUJA 5 0 27                    18
LAGOS 5 0 3 8 25.3
P/H 5 0 3 2 21.3
Total 150 9 7 64.6

LCT=location P/H=Port Harcourt

Table 3: Distribution of responses according to
groups

GR                             N/Resp                       % Resp

CLIENT  57 58.8
CONTR  40 41.2
Total  97                                     100

GR=Group of Respondents CONTR=Contractor

Table 4: Key performance indicators of design
and build projects

KPIs             MEAN         SD             LCL            UCL

U/MH 2.94 0.64 2.81 3.07
C/U 2.13 0.82 1.97 2.29
JCR 3.3 0.63 3.17 3.43
T P 3.18 0.48 3.08 3.28
R/QR 2.92 0.65 2.79 3.05
RM 2.94 0.84 2.77 3.11
PC 1.51 0.8 1.35 1.67
H/SFT 3.05 0.41 2.97 3.13
TUV 1.77 1.09 1.55 1.99
ABT 1.25 0.48 1.15 1.35
MTV 2.84 0.68 2.7 2.98
Q W  3.07  0.73  2.92  3.22

U/MH=Unit/Man-Hour C/U=Cost/Unit JCR=Job Cost
Reporting TP=Time Performance R/QC=Rework/Quality
Control
RM=Resource Mgt PC=Percent Complete H/SFT=Health
and Safety TUV=Turnover ABT=Absenteeism
MTV=Motivation
QW=Quality of Work SD= Standard Deviation  LCL =
Lower Confidence Level  UCL =Upper Confidence Level.

Using an average score of 2.5 ((1+2+3+4)/2 =
2.5) as benchmark for assessment, 8 indicators
were identified as Key Performance Indicators
of Design and Build projects in Nigeria. The 8
indicators consistently perceived as highly
significant are (in order of significance) (1) job
cost reporting (2) time overrun (3) quality of work
(4) health and safety (5) resource management
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(6) cost/unit (7) rework/quality control and (8)
motivation . In order to ensure validity of result,
upper confidence levels and lower confidence
levels of all the point means were computed at
95% confidence level (z=1.96). They were found
to be within the interval estimate.

Importance of Key Performance Indicators

To achieve this objective, respondents were
asked to rate the 12 indicators according to how
relevant/important they are in measuring
performance of D and B projects using a four
point Likert scale of ( 1= Not very important 2=
Not important 3= Important 4= Very important ).
The result is presented in Table 5.

Table 5: Ratings of degree of importance of KPIs

KPIs                Mean           SD               LCL            UCL

U/MH 2.99 0.97 2.88 3.18
C/U 2.48 0.89 2.31 2.67
JCR 2.97 0.82 2.81 3.13
T P 2.87 0.8 2.71 3.03
R/QR 2.88 0.84 2.72 3.05
RM 2.65 0.88 2.47 2.83
PC 1.61 0.72 1.47 1.75
H/SFT 3.17 0.85 3 3.34
TUV 1.82 0.9 1.64 1.99
ABT 1.99 0.85 1.82 2.16
MTV 2.76 0.98 2.56 2.96
Q W  3.04  1.02  2.84  3.24

SD – Standard Deviation  LCL – Lower Confidence
Level  UCL – Upper Confidence Level.

Using a score of  2.5 as a benchmark, 8
indicators were found to be important indicators
for measuring performance of Design and Build
projects. The point means were also found to
be within the interval estimate. Health and
safety was rated the most important indicator
(3.17) followed by the quality of work (3.04)
and units per man-hour (2.99) in that order.

Test of Agreement of Key Stakeholders on Key
Performance Indicators

Table 6 shows the mean scores and rankings
of the performance indicators by the respon-
dents. Fifty- seven (57) for client based organi-
zations and forty (40) for contractor based
organizations as obtained for the survey were
used to compute the mean scores of respon-
dents.

Table 6: Mean scores and rankings of KPIs by
respondents in groups

KPIs        Clients               Contr                     Aggre
            Mean  Rank       Mean   Rank     Mean  Rank

U/MH 2.47 9 2.48 1 0 2.47 9
C/U 2.82 5 2.6 8 2.73 7
JCR 3.04 4 3 6 3.04 5
T P 3.23 2 3.78 1 3.45 1
R/QR 2.19 1 0 2.88 7 2.48 8
RM 2.74 7 3.7 2 3.13 4
PC 2.68 8 1.75 1 2 2.3 1 0
H/SFT 3.19 3 3.28 5 3.23 3
TUV 1.56 1 2 2.35 1 1 1.89 1 2
ABT 1.6 1 1 2.55 9 1.99 1 1
MTV 2.77 6 3.38 4 3.02 6
Q W 3.28  1 3.55  3 3.39  2

Aggre = Aggregate Contr = Contractors

Table 7:  Result of the Mann- Whitney U analysis

KPIs GR N    MR SOR     U-       Z-       P-
    value    value value

U/MH CLT 5 7 48.45 2761.5 1108.5  -0.249   0.803

CON 4 0 49.79 1991.5
Total 9 7

C/U CLT 5 7 51.14 2915 1018    -0.949   0.343
CON 4 0 45.95 1838
Total 9 7

JCR CLT 5 7 48.43 2760.5 1107.5 -0.255   0.798
CON 4 0 49.81 1992.5
Total 9 7

T/OV CLT 5 7 39.96 2278 625    -4.248    0.001
CON 4 0 61.88 2475
Total 9 7

R/QR CLT 5 7 42.33 2413 760    -2.879   0.004
CON 4 0 58.5 2340
Total 9 7

RM CLT 5 7 34.65 1975 322   -6.469    0.002
CON 4 0 69.45 2778
Total 9 7

PC CLT 5 7 62.55 3565.5 367.5   -6.166 0
CON 4 0 29.69 1187.5
Total 9 7

H/SFT CLT 5 7 47.07 2683 1030    -0.903  0.366
CON 4 0 51.75 2070
Total 9 7

TUV CLT 5 7 40.06 2283.5 630.5 -3.977   0.001
CON 4 0 61.74 2469.5
Total 9 7

ABT CLT 5 7 38.88 2216563          -4.462        0
CON 4 0 63.43 2537
Total 9 7

MTV CLT 5 7 43.49 2479826         -2.433  0.015
CON 4 0 56.85 2274
Total 9 7

Q W CLT 5 7 43.61 2486 833   -2.661  0.004
CON 4 0 56.68 2267

  Total 9 7          

According to the result of analysis in Table
6, the three most ranked indicators by the client
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are (1) quality of work (2) time performance and
(3) safety while the three most ranked indicators
by the contractors are (1) time performance (2)
resource management and (3) quality of work.
However, on an average the three most ranked
indicators are (1) time performance (2) quality of
work and (3) health and safety.

In order to test the level of agreement
between the two groups of respondents on the
performance indicators, a Mann Whitney – U
test analysis was conducted using the SPSS.
The result of the analysis is shown in Table 7.

DISCUSSION

Twelve performance indicators were identified
through a review of available literature. Using the
empirical data obtained from those that
responded, the analysis was done using the
necessary statistical tools. The results of the
findings reveal the following:

1. Eight (8) Key Performance Indicators were
identified for measuring performance of Design
and Build projects in Nigeria. They are (1) Job
Cost Reporting (2) Time performance (3) Quality
of work (4) Health and Safety (5) Resource
Management (6) Cost per Unit (7) Rework/Quality
Control (8) Motivation. This is in line with Collin’s
(2002) suggestion that only a limited, manageable
number of KPIs is maintainable for regular use
and that having too many and too complex KPIs
can be time and resource consuming. It also
shows that the top three most significant indi-
cators identified are job costing, time performance
and quality of work in that order.

2. Eight (8) most important indicators used
for measuring performance of Design and Build
projects were found to be (in order of importance)
(1) Health and Safety (2) Quality of Work (3)
Cost per Unit (4) Job Cost Reporting (5) Rework/
Quality of Work (6) Time Performance (7)
Motivation (8) Resource Management. This
proves to show that health and safety of constru-
ction personnel is the most important indicator
and goes to indicate that the performance of
Design and Build projects is a function of how
the professionals attach importance and rele-
vance to the health and safety of its personnel.

It is important to note that there is a difference
between important factors and significant factors
as far as this study is concerned. Eight (8) KPIs
out of twelve (12) factors were the key significant
factors identified by the respondents. All the

factors do not possess the same level of
importance. Some, according to the study are
more important than others even though they
must have been identified as significant KPIs
for measuring performance of Design and Build
projects. It is very relevant to the study and to
Design and Build generally in that it will enable
stakeholders in the Industry pay special
attention to the KPIs that will ultimately improve
performance.

3. The results of the Mann- Whitney U test
analysis show that there are divergent opinions
among the respondents. There was no
significant difference in the rankings of
turnover, rework/quality of work, resource
management, percent complete, absenteeism
and quality of work at 5% significant level while
there was significant difference in the rankings
of units/man-hour at work, cost/unit, job cost
reporting, health and safety and motivation. The
possible explanation for this development could
be that stakeholders are likely to disagree most
often on issues relating to cost estimates
because of the nature of the procurement option
that allows for pricing of quantities without full
drawings at the initial stage resulting to higher
than expected cost overruns. Also, issues
relating safety and motivation are very
challenging in emerging economies like Nigeria
where contractors in trying to cut cost may
decide to undermine the budgetary provision
made for safety and motivation of workers.
Therefore, even though the health and safety
of workers is very important according to the
result of this research, there is likely to be
disagreement on how it can be provided for as
well as its implementation in the terms of
contract agreement.

LIMITATIONS

The first limitation is the possible bias that
might have been created when respondents
answered some of the questions. Perhaps, this
could explain the reason for the result of the
Mann-Whitney U test analysis. However, this
is not expected to invalidate the result of the
study.

The second limitation is that only ninety-
seven (97) data sets were used for the study
which appears to be small. However the sample
sets met the criteria for normal distribution and
therefore considered adequate.
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CONCLUSION

The Design and Build delivery method
integrates design and construction to overcome
some of the hurdles inherent in the traditional
Design-Bid-Build method. It has, and is still
being used extensively worldwide (Lam et al.
2008) and its distinctive features are claimed to
deal with the problems of the traditional Design-
Bid-Build approach. The need to, therefore,
assess and investigate the realities based on
Nigeria’s experience was the motivation behind
choosing Design-Build projects in Nigeria as the
study target.

Although a lot of work has been carried out
on performance indicators for construction
processes generally, much is yet to be done on
the performance of Design-Build projects. This
study provides an unambiguous methodology
for measuring performance of Design-Build
projects in Nigeria. Besides the Key Performance
Indicators identified offer a sound approach
towards successful monitoring of Design and
Build projects performance by clients, contra-
ctors and stakeholders alike. It must, therefore,
be noted that without a general agreement on
how to measure project performance, projects
managers will manage their resources by nothing
more than their perceived intuition.

Th is study, therefore, en riches the
knowledge of both the scholars, professionals
and stake-holders alike in the Industry about
performance indicators of Design and Build
projects and sets a benchmark for future rese-
arch, especially in further investigations on
performance evaluation of Design-Build pro-
jects using the Key Performance Indicators
identified.

RECOMMENDATIONS

1. Design and Build has the potential of
having a great and positive impact on
construction project delivery. Fundamental
changes must, therefore, be made to improve its
efficiency and effectiveness.

 2. Key professionals and stakeholders alike
should concentrate on the important Key
Performance Indicators identified in the research,
and measure projects performance in order to
get the desired results.

3. More research should be carried out to
explore the KPIs for  measuring projects

performance executed using other procurement
options.
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