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ABSTRACT  
 
Purpose of this paper  
The research presented in this paper aims to determine the influence of 
different procurement methods on rework occurrences in construction projects. 
 
Design/methodology/approach  
Pertinent literature was reviewed, specifically regarding procurement 
methods influencing the occurrence of rework. A questionnaire survey was 
done on purposively selected construction professionals based in the Cape 
Peninsula metropolis. Descriptive (mean) and inferential (t-test) statistics 
were used to analyse the data. 
 
Findings  
Data were obtained from 78 construction professionals. The causes of rework 
were analysed and discussed. It became apparent that rework causes do not 
differ relative to various procurement methods. 
 
Originality/value of paper  
It is posited that design and construction organisations need to improve the 
quality of operations throughout the procurement process in order to 
reduce the occurrence of rework and subsequently improve the overall 
project performance. 
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1.0 INTRODUCTION  

 
The construction environments are characterised by problems related to 
production, general quality of work, design changes, material quality and 
availability and capacity utilisation (Akintoye, 1995). Jaafari, (1996) 
emphasises that one of the most perplexing issues facing organisations in 
the construction industry is their inability to become quality focused. Alwi et 
al. (2001) affirm that quality management principles and tools are not 
strongly embedded in conventional construction management practices. As 
a result, rework, in many cases, is accepted as an inevitable feature of the 
construction process increasing the likelihood of project time and cost 
overruns, and ultimately leading to client dissatisfaction. Love et al. (1999a) 
asserted that in order to improve quality it is necessary to understand the 
root causes of rework, that is, the basic reason for its existence or set of 
conditions that stimulate its occurrence in a process. Maizon (1997) 
concludes that one of the principal reasons for the construction industry’s 
poor performance is the inappropriateness of the procurement systems 
selected for construction projects. As a result Love et al. (1999a) suggest 
the need to improve the quality of operations throughout the procurement 
process in order to reduce the occurrence of rework. With this perception in 
mind, the primary objective of the research reported in this paper is to 
determine to what extent different procurement methods influence the 
occurrence of rework in construction projects.  

2.0 PROCUREMENT AND TENDERING METHOD  

Those involved in the procurement of buildings invariably do not realise the 
extent of rework that actually occurs (Love et al., 1999a). Love et al. 
(1999a) concede that the type of procurement method may influence the 
extent of rework that might occur in a project. For instance, non-traditional 
methods are subject to higher rework levels than traditional methods, 
especially when errors, omissions, and/or changes occur (Love, 2002a). 
Traditional methods can provide clients with cost certainty, whereas non-
traditional methods are often used when the pressure of early completion is 
imposed on the project (Holt et al., 2000).  
 
2.1 Traditional methods  

Morledge (2002) states that under traditional methods (design-bid-build) 
such as for example traditional lump sum and traditional with provisional 
quantities, the cost can be determined with reasonable certainty before 
construction starts. In addition, Ibiyemi et al. (2008) maintain that the 
traditional approach provides a better pedestal for ensuring quality control. 
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Moreover, under traditional methods, design and documentation are 
supposed to be complete, or largely complete, before construction 
commences on-site, so in theory there should be less rework attributable to 
design-related sources (Love, 2002a). Nonetheless, traditional methods of 
procurement have been heavily criticised for their sequential approach to 
project delivery, as they have contributed to the so-called ‘‘procurement 
gap’’ whereby design and construction processes are separated from one 
another (Love et al., 1998). As a result, Love et al. (1998) suggest that 
behavioural, cultural, and organisational differences exist between project 
individuals. In addition, the procurement gap that exists between design 
and construction is considered to inhibit communication, coordination, and 
integration among project team members which can subsequently cause 
rework and adversely affect project performance (Lahdenpera 1995; 
Evbuomwan & Anumba 1996). Hence the Construction Excellence (2004) 
maintains that traditional procurement is not suitable for fast-track projects.  
 
2.2 Non-traditional methods  

Hanna et al. (1999) assert that to satisfy the requirement of time a plethora 
of non-traditional procurement methods have surfaced in the marketplace, 
which has resulted in design and construction schedules being compressed 
and construction starting before the final design is complete. As design and 
construction time is compressed, the degree of overlap, which will be 
referred to as concurrency, between activities increases, which in turn 
increases project complexity as activities are subdivided into trade 
packages (Love 2002a). For instance, under the design and build 
procurement method, a single contractor assumes the risk and 
responsibility for designing and building the project (Morledge, 2002). The 
design and build (D&B) method is imputed with a time saving mechanism 
which makes many activities overlap thereby minimising delay in 
completion time and reducing frequent adjustments in design (Ibiyemi et 
al., 2008). One key advantage of using D&B is the opportunity to integrate 
the design and construction components, and Saxon (2000) and Banik 
(2001) argue that integration of design and construction offers better 
performance in time and cost, resulting in lesser defects.  

With the construction management procurement method the client 
employs the design team and a construction manager is paid a certain fee 
to program and coordinate the design and construction activities and to 
improve the “buildability” of the design (Morledge, 2002). The management 
contracting, also known as a “fast-track” strategy, is suitable where all 
design work will not be complete before the first works contractors start, 
although the design necessary for those packages must be complete. As 
design is completed, subsequent packages of work are tendered and let 
(Morledge, 2002).  
The package deal or turnkey procurement method occurs when the client 
has little involvement in the design development or building procurement 
process; thus a complete hands-off approach (Morledge, 2002) which is 



4 Influence of Procurement Method on the occurrence of Rework in Construction Projects 
  
less prone to rework. Hoedemaker et al. (1999) indicate that there is a limit 
to the number of tasks that can be carried out in a concurrent manner. 
Beyond this specified limit, the probability of rework occurring as well as 
time and cost overruns being experienced, significantly increases. Primarily 
this is due to the complexities associated with communication and 
coordination of a large number of tasks undertaken in a concurrent manner 
(Love et al., 2000). Non-traditional methods such as for example 
construction management and design, and build have been advocated as 
methods for overcoming some of the problems inherent in traditional 
methods (NEDO 1988; Turner, 1990; Masterman, 1994). Yet it was evident 
from a study conducted by Love (2002a) to establish the influence of 
project type and procurement method on rework costs in building 
construction projects, that their use is minimal.  
 

 
3. METHODOLOGY  
 
The data for this study was collected from construction professionals 
including architects, contractors, consulting engineers, quantity surveyors 
and project managers in the Cape Peninsula metropolis in the Western 
Cape province of South Africa using a questionnaire survey.  The 
purposive sampling method was used in this study.  For the purpose of the 
research presented in this paper, the operational definition adopted for 
rework is as follows: ‘‘the unnecessary effort of redoing a process or activity 
that was incorrectly implemented the first time” (Love, 2002a:19). Rework 
will include: design errors and changes that affect construction activities, 
constructability errors, additional or missing scope due to designer or 
constructor errors and on-site fabrication errors that affect construction 
activities. 

Purposive sampling consists of handpicking purportedly typical or 
interesting cases (Blaxter et al., 2001). According to Walliman (2005) and 
O’Leary (2004), purposive sampling is tagged as theoretical sampling. It is 
a useful sampling method consisting of receiving information from a sample 
of the population that one thinks knows most about the subject matter 
(Walliman, 2005). A total of 399 questionnaires were sent out by e-mail, 
and 78 valid responses were received from the respondents. 

The quantitative data was encoded using the Statistical Package for 
the Social Sciences (SPSS) and results were carefully analysed statistically 
using the descriptive statistics. The t-test was applied to determine the 
statistically significant difference between procurement methods and the 
causes of rework. The t-test is the commonly used method to evaluate the 
differences in means between two groups. The level of significance for the 
t-test was 0.05.  
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4. FINDINGS AND DISCUSSIONS 
 
4.1 Procurement method  
 
Figure 4.1 shows that the most popular procurement methods used to deliver 

project types are traditional with provisional quantities (62.8%), traditional lump sum 

(16.7%) and design and manage (7.7%).  

 
 
Figure 4.1 Procurement method 

4.2 Causes of rework 

4.2.1 Client-related factors 
This section explored the knowledge of respondents about the causes of 
rework. The causes of rework were identified by using a 5-point Likert scale 
where 1= strongly disagree; 2 = disagree; 3 = neither agree nor disagree; 4 
= agree; and 5 = strongly agree. Respondents were asked to indicate the 
extent to which the following client related factors might be the cause of 
rework. Table 4.1 suggests that poor communication with design 
consultants was the most frequent source of client related rework, the 
mean score was 3.58. Lack of experience and knowledge of the design 
process was ranked second with a mean score of 3.37 followed by lack of 
experience and knowledge of the construction process (3.24).   Impliedly, 
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respondents tended to agree that the first three client related factors 
contributed to rework since their means are between 3 and 4.  
 
Table 4.1: Client-related factors 

Client-related 
factors 

N SD 
(%) 

D 
(%) 

N 
(%) 

A 
(%) 

SA 
(%) 

Mea
n 

Std 
Dev. 

Rank 

Poor communication 
with design 
consultants 
(architect/engineers) 

78 6.4 12.8 21.8 34.6 24.4 3.58 1.18 1 

Lack of experience 
and knowledge of 
the design process 

78 5.1 14.1 35.9 28.2 16.7 3.37 1.08 2 

Lack of experience 
and knowledge of 
the construction 
process 

78 6.4 16.7 35.9 28.2 12.8 3.24 1.08 3 

Insufficient time and 
money spent on the 
briefing process 

77 14.3 13.0 26.0 29.9 16.9 3.22 1.28 4 

Lack of funding 
allocated for site 
investigations 

76 10.5 19.7 26.3 27.6 15.8 3.18 1.23 5 

Lack of client 
involvement in the 
project 

78 14.1 20.5 21.8 33.3 10.3 3.05 1.24 6 

Payment of low fees 
for preparing 
contract 
documentation 

78 16.7 15.4 35.9 19.2 12.8 2.96 1.24 7 

 

4.2.2 Design-related factors  

The causes of rework attributed to design-related factors were identified 
using a 5-point Likert scale where 1 = strongly disagree; 2 = disagree; 3 = 
neither agree nor disagree; 4 = agree; and 5 = strongly agree. The results 
in Table 4.2 indicate the perception of respondents relative to design-
related factors that led to rework. By ranking the means of the responses, 
changes made at the request of the client (4.03) was the most frequent 
design-related factor that contributed to rework. The next most frequent 
factor was incomplete design at the time of tender (3.96) and the third was 
omissions of items from the contract documentation (3.63). Evidently, 
respondents agreed that the first three factors were the predominant 
sources of design related rework since their means are between 3 and 4.  
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Table 4.2: Design-related factors 
 

Design-related 
factors 

N SD 
(%) 

D 
(%) 

N 
(%) 

A 
(%) 

SA 
(%) 

Mean Std 
dev 

Rank 

Changes made at the 
request of the client 78 1.3 12.8 6.4 41.0 38.5 4.03 1.04 1 

Incomplete design at 
the time of tender 78 7.7 7.7 11.5 26.9 46.2 3.96 1.26 2 

Omissions of items 
from the contract 
documentation 

78 1.3 14.1 24.4 41.0 19.2 3.63 1.00 3 

Poor coordination of 
design 78 7.7 11.5 17.9 37.2 25.6 3.62 1.21 4 

Changes made by the 
contractor during 
construction 

77 5.2 13.0 27.3 39.0 15.6 3.47 1.07 5 

Errors made in the 
contract 
documentation 

78 3.8 15.4 28.2 39.7 12.8 3.42 1.03 6 

Insufficient time to 
prepare contract 
documentation 

78 7.7 15.4 21.8 39.7 15.4 3.40 1.16 7 

Time boxing (that is 
fixed time allocated to 
task, irrespective of 
whether the 
documentation is 
complete or not) 

77 6.5 18.2 27.3 32.5 15.6 3.32 1.14 8 

Inadequate client brief 
to prepare detailed 
contract 
documentation 

77 11.7 13.0 23.4 35.1 16.9 3.32 1.24 8 

Insufficient skill levels 
to complete the 
required task 

78 10.3 19.2 28.2 26.9 15.4 3.18 1.21 10 

Poor planning of 
workload 78 10.3 19.2 37.2 20.5 12.8 3.06 1.16 11 

Changes initiated by 
the municipality/ 
regulatory bodies 

77 10.4 19.5 28.6 37.7 3.9 3.05 1.08 12 

Ineffective use of 
quality management 
practices 

77 5.2 23.4 45.5 19.5 6.5 2.99 0.95 13 

Ineffective use of 
information 
technologies (e.g.  
CADD) 

78 23.1 16.7 34.6 16.7 9.0 2.72 1.25 14 

 
4.2.3 Site management-related factors 

Respondents were presented with nine statements relative to site 
management factors which might be the cause of rework. The causes of 
rework were identified by using a 5-point Likert scale where 1 = strongly 
disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; and 5 = 
strongly agree. By ranking the means, the results in Table 4.3 shows that 
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setting out errors dominated with a mean value of 4.04, followed by lack of 
training and experience (3.93) and poor coordination of resources (3.86).  
These results indicate that setting out errors, lack of training and 
experience and poor coordination of resources were the major sources of 
site management related rework since their mean scores were greater than 
3.5.  
 
Table 4.3: Site management factors 

Site Management N SD 
(%) 

D 
(%) 

N 
(%) 

A 
(%) 

SA 
(%) 

Mean Std 
Dev. 

Rank 

Setting out errors 77 5.2 9.1 7.8 32.5 45.5 4.04 1.18 1 
Lack of training and 
experience 76 1.3 14.5 6.6 44.7 32.9 3.93 1.05 2 

Poor coordination of 
resources (e.g. 
Subcontractors) 

78 1.3 11.5 14.1 46.2 26.9 3.86 0.99 3 

Constructability 
problems 77 0.0 15.6 20.8 46.8 16.9 3.65 0.94 4 

Ineffective use of 
quality management 
practices 

77 5.2 10.4 20.8 44.2 19.5 3.62 1.08 5 

Poor planning of 
resources 78 2.6 10.3 26.9 46.2 14.1 3.59 0.95 6 

Failure to provide 
protection to 
constructed works 

78 10.3 12.8 19.2 41.0 16.7 3.41 1.21 7 

Lack of safety 78 16.7 16.7 21.8 35.9 9.0 3.04 1.25 8 
Excessive overtime 77 14.3 20.8 28.6 31.2 5.2 2.92 1.14 9 

 
4.2.4 Subcontractors-related factors 

Subcontractors-related rework  was looked at using a 5-point Likert scale 
where 1= strongly disagree  2 = disagree ; 3 = neither agree nor disagree ; 
4 = agree ; and 5 = strongly agree. Table 4.4 discusses the findings. After 
ranking the means of the responses, non-compliance with specification was 
rated as the most predominant subcontractors-related factor that 
contributed to rework (mean = 4.19), followed by low labour skill level 
(mean = 4.15) and shortage of skilled labour (mean = 4.13). Given that all 
means were greater than 4, respondents tended to agree that all the 
factors were considered to be subcontractors-related sources that 
contributed to rework. 
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Table 4.4: Subcontractors-related factors 
 

Subcontractor N SD 
(%) 

D 
(%) 

N 
(%) 

A 
(%) 

SA 
(%) 

Mean Std 
dev 

Rank 

Non-compliance 
with specification 78 1.3 5.1 12.8 34.6 46.2 4.19 0.94 1 
Low labour skill 
level 78 2.6 2.6 6.4 53.8 34.6 4.15 0.85 2 
Shortage of 
skilled labour 78 1.3 2.6 10.3 53.8 32.1 4.13 0.80 3 
Shortage of 
skilled 
supervisors 

78 2.6 3.8 14.1 47.4 32.1 4.03 0.93 4 

Defective 
workmanship 78 3.8 1.3 19.2 39.7 35.9 4.03 0.98 4 
Inadequate 
Supervisor/Fore
man/Tradesmen 
ratios 

78 2.6 3.8 14.1 55.1 24.4 3.95 0.88 6 

Damage to other 
trades work due 
to carelessness 

78 2.6 6.4 17.9 39.7 33.3 3.95 1.01 7 

Unclear 
instruction to 
workers 

78 2.6 12.8 15.4 35.9 33.3 3.85 1.11 8 

 
DISCUSSION 
 
4.3 Causes of rework and Procurement Methods 
 
The root causes of rework were categorised into different groups such as 
client-related, design-related and contractor-related factors including site 
management and subcontractor factors. The findings of the study revealed 
that poor communication between design consultants and clients was the 
major factor that contributed to client-related rework. This may imply that 
there is not much interaction between clients and the design team 
consultants to ensure that ideas of clients are communicated properly and 
as a result rework emanate right from the initiation stage which goes 
through an incubation system and manifests itself during the 
implementation stage. Moreover, in the case of design-related factors the 
most predominant factor suggested by respondents was changes made at 
the request of the client. This may imply that most clients lack experience 
with regard to the design process and as such their ideas might not be 
feasible during the design. This claim is supported by Palaneeswaran 
(2006) who suggest that lack of experience and knowledge of design and 
construction process on the part of the client contributed to rework. 

Relative to site management related factors respondents identified 
setting out errors as the major factor that contributed to rework. This may 
be attributable to the sequential nature of the supply chain which resulted in 
poor coordination and integration between site management team 
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members.   It was reported by respondents that low labour skill level 
employed by subcontractors resulted in rework. Impliedly the human 
resource support systems such as for example education and training, 
motivation and skill level provided by employees’ organisations so that they 
can perform their jobs effectively and productively is lacking.  
T-test was used in this instance to test for differences between the causes 
of rework and various procurement methods. It was evident that Levene’s 
test of homogeneity of variances was not violated for client-related, design-
related, site management and subcontractor-related factors (p, 0.05), which 
indicate that the population variances for each group, were equal. The 
results of the t-test are presented in Tables 4.5, 4.6, 4.7 and 4.8. At the 
95% confidence level, no significant difference in the causes of rework was 
experienced in projects using different procurement methods. Therefore, it 
is concluded that rework causes do not significantly vary among 
procurement methods employed. 
 
Table 4.5: t-Test for Client related factors and procurement methods 

 
 

 
Levene's Test for 

Equality of 
Variances 

 
t-test for Equality of Means 

 

F Sig. t df 

Sig. 
(2-

tailed) 
Mean 
Diff. 

Std. 
Error 
Differ
ence 

95% 
Confidence 
interval of 
difference 

Lower Upper 
Equal 
variances 
assumed 

2.706 .104 -.368 71 .714 -.084 .227 -.537 .370 

Equal 
variances 
not 
assumed 

  
-.440 25.429 .663 -.084 .190 -.475 .307 

 
Table 4.6: t-Test for Design related factors and procurement methods 

 
 

 
Levene's Test 
for Equality of 

Variances 

 
t-test for Equality of Means 

 

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Diff. 

Std. 
Error 
Differ
ence 

95% Confidence 
interval of 
difference 

Lower Upper 
Equal 
variances 
assumed 

1.749 .190 -.436 71 .664 -.079 .182 -.442 .284 

Equal 
variances 
not 
assumed 

  
-.402 18.054 .692 -.079 .197 -.494 .335 
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Table 4.7: t-Test for Site management factors and procurement methods 

 
 

 
Levene's Test 
for Equality of 

Variances 

 
t-test for Equality of Means 

 

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Diff. 

Std. 
Error 
Differ
ence 

95% Confidence 
interval of 
difference 

Lower Upper 
Equal 
variances 
assumed 

2.235 .139 -.062 71 .951 -.012 .200 -.412 .387 

Equal 
variances 
not 
assumed 

  
-.051 16.552 .960 -.012 .241 -.521 .496 

 
Table 4.8: t-Test for subcontractor related factors and procurement 
methods 

 
 

 
Levene's Test for 

Equality of 
Variances 

 
t-test for Equality of Means 

 

F Sig. t df 

Sig. 
(2-

tailed) 
Mean 
Diff. 

Std. 
Error 
Differ
ence 

95% Confidence 
interval of 
difference 

Lower Upper 
Equal 
variances 
assumed 

2.088 .153 -.041 71 .967 -.009 .209 -.426 .408 

Equal 
variances 
not 
assumed 

  
-.034 16.309 .974 -.009 .257 -.552 .534 

 
 
5. CONCLUSION 
 
It was found that poor communication with design consultants was a major 
factor that contributed to client-related rework.  In the case of design-
related factors the most predominant factor was changes made at the 
request of the client. Relative to site management related factors, setting 
out errors was identified as one of the major factors that contributed to 
rework. It was evident that low labour skill levels used by subcontractors 
resulted in rework on site. The T-test was used to determine if there are 
differences between the causes of rework and procurement methods. It 
was evident that the causes of rework do not differ significantly between 
various procurement methods.  
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