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Introduction
Construction projects typically go through 
four phases, namely planning, design, 
construction and operation and mainte-
nance. Linked to these phases are three 
crucial role players: the client who requires 
an engineering solution to a problem, 
the designer responsible for defining and 
detailing the solution to the client’s prob-
lem, and the contractor who is in charge of 
the execution of the works as detailed by 
the designer (Emmitt 2007).

The focus of this study is on the set of 
design documentation that is provided to 
the contractor to facilitate the execution of 
the construction works. This documenta-
tion includes engineering drawings, bills of 
quantities, standard specifications, project 
specifications, services information, materi-
als report, site-specific geotechnical reports 
and topographical surveys, among others. 
These documents are a key product of the 
design process and aim to provide sufficient 
detail to enable the contractor to efficiently 
implement the construction phase of the 
project (Emmitt 2007; Tilley et al 1999).

Good quality design documentation is 
of particular importance considering the 
distinct role the design documents play in 
communicating the design intent (Emmitt 
2007) and enabling the estimation of cost 
(Davis et al 2009). Wahedi (2016) further 
points out that during the construction 
phase, the design documents serve various 
purposes, including serving as legal docu-
ments, coordinating the works and as a 
management tool for resource allocation. 
Researchers have also repeatedly identified 
the critical role that good quality design 
documentation plays in attaining the 
construction project objectives of quality, 
cost and time (Chua et al 1999; Yong & 
Mustaffa 2011).

However, poor quality design documen-
tation has been identified as an ongoing 
concern in the construction industry in 

a number of countries: Australia (Tilley 
et al 1997; Tilley et al 1999; McLennan & 
Parminter 2004; Slater & Radford 2012; 
Philips-Ryder et al 2013), Saudi Arabia 
(Darwish 2005), Japan (Minato 2003) and 
the UK (Laryea 2011).

Similarly in South Africa, Malinda (2017) 
explored the association between project 
documentation and the project outcomes 
linked to quality, cost and time. The find-
ings of the research suggested that a positive 
correlation existed between good quality 
project documentation and positive project 
outcomes. The study further identified lack 
of resources due to low fees, inexperienced 
consultant personnel and a shortage of 
skilled staff as the top three out of seven 
factors suggested as contributing to the poor 
quality of project documentation.

Furthermore, a number of studies 
focused on South Africa have identified 
that poor quality design documentation 
contributes to inefficiencies in construc-
tion projects, including rework (Simpeh et 
al 2011; CIDB 2011; Emuze 2012), project 
delays (Baloyi & Bekker 2011; Ramabodu 
& Verster 2013), cost overruns (Baloyi & 
Bekker 2011; Ramabodu & Verster 2013) and 
low productivity (Bierman et al 2016).

Despite this, none of the above studies 
have specifically focused on or undertaken 
empirical research on the perceived quality 
of design documentation and the factors 
that influence this quality in the South 
African context. The broader scope of this 
ongoing research seeks to address this 
gap. Specifically, the aim of the research 
described in this paper is to identify the 
key factors that influence the quality of 
design documentation in South Africa.

Design documentation 
quality
The International Standards Organisation 
defines quality as the degree to which a set 
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of inherent characteristics fulfil require-
ments (ISO 2005). Within the context of 
this research, design documentation is 
a product of the design process, and the 
contractor is the user of this product. 
Therefore the quality of design documenta-
tion can be gauged by the degree to which 
it embeds the desired characteristics 
(attributes) necessary to meet the require-
ments of the contractor.

Some researchers (Tilley et al 1997; 
Minato 2003) have suggested quality attri
butes/indicators for design documentation. 
These attributes and their definitions are 
summarised in Table 1.

Factors that influence the quality 
of design documentation
A comprehensive literature review identi-
fied a number of studies that have reported 
on the factors that affect the quality of 
design documentation (Love & Li 2000; 
Minato 2003; McLennan & Parminter 
2004; Darwish 2005; Love et al 2006; 
Abdalaziz 2009; Philips-Ryder et al 2013). 
A previous paper by the present authors 
(Akampurira & Windapo 2016) highlights 
and briefly discusses the factors that were 
identified and included in this study.

A summary of the identified factors is 
provided in Table 2. Thirty-four factors 
influencing the quality of design documen-
tation were identified from the literature 
and grouped into four categories, namely 
Client [11], Design firm [9], Industry [4] 
and Design professional [10].

The factors identified in Table 2 were 
incorporated into a questionnaire used to 
collect primary data as part of an empiri-
cal investigation. The following sections 
of this paper present the questionnaire 

development process, data collection and 
findings from the statistical analysis of the 
data received.

Methodology

Questionnaire design
A quantitative approach was adopted involv-
ing the use of a web-based questionnaire 
which incorporated the findings from the 
literature review and targeted civil engineer-
ing consultants. The questionnaire had 
five sections addressing different aspects of 
design documentation quality. The ques-
tions were a mixture of both open-ended 
and Likert-type scale questions.

The questionnaire was pilot-tested 
for clarity, suitability and appropriate-
ness of the questions. Three practicing 
civil engineers, one contractor and one 
academic participated in the pilot test. 
Revisions were made to the wording of 
certain questions and general formatting 
to enhance the flow of the questionnaire. 
The industry-based practitioners proposed 
three additional factors that could influ-
ence the quality of design documentation:
1.	 Discounting of professional fees to 

below the recommended fee as per pro-
fessional body (ECSA) guidelines.

2.	 Limited opportunity for new entrants 
into the profession to gain relevant 
experiential training.

3.	 Delays in payment of professional fees 
by clients.

The additional factors reflect issues that 
are probably unique to the South African 
construction environment (Lawless 2005; 
Maritz 2012; Windapo & Cattell 2013; 
CESA 2016) and thus not necessarily 

picked up in the referenced studies that 
have been conducted predominately out-
side of South Africa.

Section A of the questionnaire col-
lected demographic information about the 
respondents. Section D, consisting of 37 
factors, sought to solicit the respondents’ 
perceptions of the extent of influence the 
identified factors had on the quality of 
design documentation. The factors were 
categorised into four constructs, namely 
Industry, Client, Design Professional and 
Design Firm related factors. The respond-
ents were requested to rate on a scale of 1 
to 5 their assessment of the level of influ-
ence (1 = not influential at all, 2 = slightly 
influential, 3  = somewhat influential, 4 = 
very influential, 5 = extremely influential). 
This paper reports on and analyses the 
responses to these two sections of the 
questionnaire.

Method of data collection
The target population for data collection 
was civil engineers working in firms that 
are members of Consulting Engineers 
South Africa (CESA). On civil engineering 
projects, the civil engineers often perform 
the functions of design, project manage-
ment and construction supervision. They 
are therefore well positioned to comment 
on the various aspects of design documen-
tation. CESA is the leading umbrella organ-
isation for consulting engineers, and its 
membership database is publicly accessible 
(CESA 2017). Firms operating in Gauteng, 
KwaZulu-Natal and Western Cape prov-
inces were selected from the database. The 
selection of provinces was based on the fact 
that a significant amount of the construc-
tion activity in South Africa takes place in 
these provinces.

Four hundred and seventy-seven (477) 
firms were identified from the CESA 
database. In instances where a company 
had more than one registered office in a 
province, only the office registered as the 
head office was selected for inclusion in 
the survey. This was necessary to facilitate 
efficient management of the data collection 
process. Subsequently 371 firms met the 
inclusion criteria and were contacted to 
participate in the survey.

The web-based questionnaire was sent by 
e-mail to the contact addresses recorded on 
the CESA database. The cover e-mail briefly 
described the objectives of the research 
and provided a URL link to facilitate the 
online completion of the questionnaire. The 
request was that the questionnaire should 

Table 1 Quality attributes for design documentation (Tilley et al 1997; Minato 2003)

Quality attribute Definition

Timeliness Supplied when required to avoid delays. 

Accuracy Free of errors.

Completeness Provides all the required information for construction.

Coordination Thoroughly coordinated between design disciplines.

Clarity Drawings and other documents are legible and easily interpreted.

Conformance Meets the requirements of performance standards and statutory regulations.

Consistency Drawings and other documents are consistent.

Standardisation 
Makes use of standard details and specifications in drawing and other 
documents.

Relevance Trade specifications and details are specific, relevant and appropriate to the project.

Representation
Drawings and other documents correctly represent the geological (subsurface) 
and topography (surface) conditions, including existing utilities and structures.
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Table 2 Factors influencing the quality of design documentation
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Client (CR)

C1 Unrealistic client expectations regarding the time required for the design √ √ √ √ √

C2 The quality of the project brief provided √ √ √ √

C3
No specific person responsible for design coordination and providing 
information 

√ √ √ √

C4 Client’s lack of relevant project experience √ √ √

C5 Numerous changes to client requirements √ √ √

C6 Insufficient and missing information √ √ √

C7 Provision of wrong information by the client √ √ √

C8 Failure to review the design documentation √ √ √

C9 Provision of conflicting information √

C10
Unrealistic client expectations with respect to time required for 
construction

√

C11
Client’s insistence to commence construction before completion of 
the detailed design phase

√

Design firm (DF)

D1 Lack of quality control practices and procedures √ √ √

D2 Failure to adopt quality management systems, e.g. ISO 9001 √ √ √

D3 Failure to provide relevant training to staff √ √ √

D4 Inadequate design review processes √ √

D5 Work overload on designers due to low staff levels √ √

D6 Poor allocation of time in consideration of available workload √ √

D7 Lack of relevant software √

D8 High staff turnover √

D9 Inadequate supervision of junior design staff √

Industry (IR)

E1 Low design fees √ √ √ √ √ √

E2 Selection of design firms based on lowest price tendered √ √ √ √ √

E3 Shortage of civil engineering skills √ √ √ √

E4 Low emphasis on professional standards √ √

Design professional (DR)

F1 The designer is inexperienced √ √ √ √ √ √

F2 Lack of coordination between different design disciplines √ √ √ √ √ √

F3
Limited time available for checking and coordinating all design 
documentation

√ √ √ √ √

F4 Improper use of design software √ √ √ √

F5
Reuse of design documents and details from previous projects 
without adequate review

√ √ √

F6 Designer’s unfamiliarity with construction techniques and materials √ √ √

F7 The heavy workload on the designer √ √ √

F8 Poor communication between multi-disciplinary teams √ √

F9 Failure to understand the client brief √

F10 Lack of experience on similar projects √
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be circulated among the civil engineering 
practitioners in the office.

Where possible, and to increase the 
number of responses to the questionnaire, 
the researcher made personal contact with 
individuals in the firm to encourage them 
to circulate the questionnaires among their 
colleagues. In addition, reminder e-mails 
were periodically sent to all respond-
ents during the data collection period 
(November 2016 – January 2017).

The use of e-mails to deliver an online 
questionnaire presented certain challenges, 
which included bounced e-mails, undeliv-
ered e-mails, the inability to confirm if an 
e-mail had been delivered to the intended 
recipient’s inbox, delivery of e-mails to junk 
mail folders and automatic filters/blocks in 
the recipient’s e-mail settings. Bowen et al 
(2010) point out that these occurrences make 
it difficult to determine the response rates 
to online surveys. 129 questionnaires were 
returned, of which 91 had been completed. 
The completed questionnaires form the basis 
of the findings reported in this paper.

Analysis of the data
The survey data were analysed using the 
statistical analysis program SPSS 24 to 
obtain descriptive statistics. The reliability 
of the scale was tested for internal consist-
ency using the Cronbach’s coefficient alpha 
α (where 0 ≤ α ≤ 1). Internal consistency 
refers to the extent to which all the items 
on a scale measure the same construct 
(Tavakol & Dennick 2011; Field 2013).

Mean score
The overall ranking of the influencing fac-
tors as perceived by the respondents was 
determined using the mean score (MS) of 
the Likert scale items (Chan et al 2003). The 
mean score is calculated using the formula

MS = ∑(f × s)

N

where
	 f	=	� frequency of response to each rating 

(1–5) for each factor
	 s	=	� score given to each factor by the 

respondents, ranging from 5 for 
extremely influential to 1 for not 
influential at all

	N	=	 number of responses to that factor.

Kendall’s coefficient of concordance
Kendall’s coefficient of concordance W 
(0 ≤ W ≤ 1) was used to evaluate the degree 
of agreement among the respondents on 

the ranking of the factors. A value of 0 
indicates no trend of agreement among the 
respondents, while 1 shows total agreement 
or unanimity. The level of significance 
(p-value) associated with the test was 
used to establish whether the degree of 
agreement among the respondents on 
the ranking was consistent or not at a 5% 
significance level. The null hypothesis that 
there is no significant agreement among 
the respondents within the same group can 
be rejected when W is significant (p < 0.05) 
(Siegel & Castellan 1988; Field 2013).

Survey Results
The following sections present the results 
of the data collected through an empirical 
survey. The analysis reported upon in this 
paper is based on 91 completed question-
naires received from civil engineers.

Characteristics of the respondents

Role in the organisation
The respondents’ roles in the organisations 
were diverse and are reflected in Table 3. It 
can be seen from Table 3 that a significant 
number of the respondents (46.2%) were 
design engineers. The respondents, by the 
nature of their role, would be intimately 
involved in the production and manage-
ment of the design documents necessary 
for construction.

Professional registration status
Table 3 presents a summary of the 
professional registration status of the 
respondents. Professional registration is an 
indication of having achieved an accept-
able degree of competence as assessed 

by other professionals in the industry 
(ECSA 2017). 75.8% of the respondents 
were professionally registered with the 
relevant professional bodies in the industry, 
specifically the Engineering Council of 
South Africa (ECSA) or the South African 
Council for Project and Construction 
Management Professions (SACPCMP). 
A percentage of the respondents, 
namely 9.9%, were registered with both 
professional bodies.

Years of experience
Figure 1 presents the categorised years of 
experience of the respondents. It shows 

Table 3 Respondents’ profiles

Respondent characteristic No %

Respondent category 

Consulting Engineers 91 100.0

Respondents’ role in the organisation

Design Engineer 42 46.2

Engineering Project Manager 29 31.9

Resident Engineer 3 3.3

Technologist 17 18.7

Professional registration

Registered 69 75.8

Not registered 22 24.2

Professional registration category

Pr Eng 39 42.9

Pr Tech Eng 21 23.1

Pr Eng & Pr CPM 6 6.6

Pr Tech Eng & Pr CPM 3 3.3

None 22 24.2

Figure 1 Categorised years of experience

25

20

15

10

5

0

Pe
rc

en
ta

ge
 o

f r
es

po
nd

en
ts

 (%
)

0–5 6–10 11–15 16–20 21–25 26–30 31–35 >35
Grouped years of experience

18.7% 18.7%

16.5%
15.4%

6.6% 6.6%

9.9%

7.7%



Journal of the South African Institution of Civil Engineering  Volume 60  Number 3  September 2018 45

that the respondents’ years of experience in 
the construction industry ranged from 2 to 
40 years, with the average being 17.4 years. 
81.3% of the respondents had more than 5 
years’ experience.

As a consequence, the information 
provided by the respondents was deemed 
reliable considering their roles, years of 
experience and professional registration 
status in the construction industry.

Nature of projects
The respondents based their responses 
to the factors that influence the quality 
of design documentations on a variety of 
civil engineering construction projects. 
The majority of these were completed 
predominately within the previous five 
years (92.3%). This demonstrates that the 
projects referred to were carried out in the 
recent past, and this reduced the errors 
that could have arisen from a recall bias 
(Neuman 2014). These projects ranged 
from roads, urban civil infrastructure (e.g. 
stormwater, foul sewer) to mining works. 
Similarly, the construction project costs 
varied from R1 million to R2 billion. This 
illustrates that the responses were based on 
a variety of construction projects typical of 
the civil engineering construction industry 
in South Africa.

Ranking of factors that influence the 
quality of design documentation
The overall ranking of the factors that 
influenced the quality of design documen-
tation as perceived by the respondents is 
presented in Table 4. This ranking is based 
on the calculated mean score. Each of the 
items on the scale attained a mean score 
of MS ≥ 3. “3” on the scale represented 
“somewhat influential.” This implies that 
respondents perceived that all the identi-
fied factors influenced the quality of design 
documentation, albeit to varying degrees.

Cronbach’s coefficient α was used 
to assess the internal consistency of the 
measurement scale. Cronbach’s coefficient 
α ≥ 0.7 is an indicator of a reliable scale 
(Field 2013). The Cronbach’s coefficient 
obtained for this survey was α = 0.933, 
which indicated that the measurement 
scale was internally consistent at the 5% 
significance level.

Table 4 shows that the key factors 
influencing the quality of design docu-
mentation on civil engineering projects are 
low design fees, selection of design firms 
according to the lowest price tendered, 
limited time available for checking and 

Table 4 Overall ranking of factors that influence the quality of design documentation

Factor Mean Rank Category

Low design fees 4.494 1 Industry

Selection of design firms based on the lowest price offered 4.44 2 Industry

Limited time available for checking and coordinating all 
design documentation

4.378 3 Design professional

Discounting of professional fees to below the 
recommended fee as per ECSA guidelines

4.352 4 Industry

Poor communication among multi-disciplinary teams 4.319 5 Design professional

Unrealistic client expectations regarding time required for 
the design

4.297 6 Client

Lack of coordination between different design disciplines 4.256 7 Design professional

Numerous changes to client requirements 4.256 8 Client

The level of quality of the project brief provided by the client 4.231 9 Client

Inadequate design review processes 4.176 10 Design firm

Unrealistic client expectations with respect to time 
required for construction

4.154 11 Client

Designer’s failure to understand the client brief 4.121 12 Design professional

Client’s insistence on commencing construction before 
completion of the detailed design phase

4.110 13 Client

Designer is inexperienced 4.099 14 Design professional

The heavy workload on the designer 4.044 15 Design professional

Re-use of design documents and details from previous 
projects without effective review by the designer

4.033 16 Design professional

Lack of quality control practices and procedures in the 
generation of design documentation

4.022 17 Design firm

Poor allocation of time, taking into consideration the 
current workload

4.011 18 Design firm

Low emphasis on professional standards 3.967 19 Industry

Improper use of design software 3.967 20 Design professional

No specific person on client team responsible for coordinating 
and providing the relevant information to the design team

3.956 21 Client

Inadequate supervision of junior design staff 3.955 22 Design firm

Shortage of engineering skills within the civil engineering 
industry

3.945 23 Industry

Designer’s lack of experience on similar projects 3.934 24 Design professional

Insufficient and missing input information from the client 3.934 28 Client

Designer’s unfamiliarity with construction techniques and 
materials

3.934 25 Design professional

Provision of conflicting information by the client 3.911 26 Client

Provision of wrong information by the client 3.901 27 Client

Client’s lack of relevant project experience 3.868 29 Client

Low staff levels leading to work overload on designers 3.824 30 Design firm

Failure to provide relevant training to staff 3.747 31 Design firm

Client’s failure to review the design documentation 3.697 32 Client

Limited opportunity for new entrants into the profession to 
gain relevant experiential training

3.549 33 Industry

High staff turnover 3.516 34 Design firm

Delays in payment of professional fees 3.300 35 Client

Failure to adopt quality management systems, e.g. ISO 9001 3.253 36 Design firm

Lack of relevant software to undertake the production of 
the design documentation

3.099 37 Design firm

Kendall’s Coefficient of Concordance w 0.127

Level of significance 0.000

Mean scores: 5 = extremely influential, 4 = very influential, 3 = somewhat influential, 
2 = slightly influential, 1 = not influential at all
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coordinating all design documentation, 
discounting of professional fees to below 
the recommended fee as per ECSA guide-
lines and poor communication among 
multi-disciplinary teams.

Kendall’s coefficient of concordance 
W for the overall ranking was W = 0.127, 
p < 0.05, therefore the null hypothesis that 
there is no significant agreement among 
the respondents within the same group 
can be rejected. This suggests that there 
was an acceptable degree of agreement 
among respondents regarding the ranking 
of the factors.

discussion OF Survey Results
The respondents identified low design fee 
as the most important factor influencing 
the quality of design documentation in the 
South African construction industry. This 
is in agreement with Malinda (2017), who 
noted that lack of resources as a result of 
low fees contributed to the poor quality of 
the project documentation. This finding 
is also in line with the results reported in 
studies undertaken in Japan (Minato 2003) 
and Australia (Tilley et al 1999; Slater & 
Radford 2012). It also supports the asser-
tion by Bubshait et al (1998) that there is a 
strong correlation between low design fee 
and deficiencies in the design documenta-
tion. Project fees influence the allocation of 
resources, e.g. time and personnel dedicated 
to the project design process, and invariably 
the quality of the product of this process.

The emphasis on lowest price tendered 
as a selection criterion for professional 
service providers has been identified as a 
challenge in the South African construc-
tion industry (Weidemann 2014; CESA 
2016). The results of this study reflect 
this concern in view of the high ranking 
assigned to the factor selection of design 
firms based on the lowest price tendered 
(ranked 2). Slater (2012) identified a similar 
challenge in the Australian sector, and as 
a mitigating measure, suggested that the 
quality and capabilities of the consultants 
should be included in the weighting during 
the selection process. The South African 
government has recently issued new pro-
curement guidelines that seek to encourage 
the incorporation of quality criteria in 
addition to the existing price and prefer-
ence criteria in the selection of professional 
service providers (SAICE 2016).

This study found that discounting of 
professional fees to below the recommend-
ed ECSA fee guidelines was ranked among 

the key factors that influence the quality of 
design documentation. The fee guidelines 
provide a benchmark and an approach to 
determining the appropriate professional 
remuneration that is required to provide a 
quality service (ECSA 2016). Research in 
South Africa indicates that the discount-
ing of fees is prevalent in the industry and 
is driven by the procurement prescripts, 
which emphasise competition on the basis 
of price (Okonkwo 2014; Weidemann 2014; 
CESA 2016).

The late payment of professional fees 
has been identified as a significant concern 
in the South African construction industry 
(Maritz 2012; CESA 2016). In this study 
delay in payment of professional fees was 
ranked low (ranked 35 out of 37). This 
low ranking could be attributed to the 
fact that often at the design stage, the 
professional has an agreed fee that guides 
his allocation of resources. The late pay-
ment of fees manifests itself later on in the 
lifespan of the project and effectively only 
affects the cash flow of the business and 
not necessarily the resource allocations to 
the design task. This inference requires 
further investigation.

Respondents assigned a low degree 
of influence to the factor “Failure to 
adopt quality management systems, 
e.g. ISO 9001” (ranked 36). However, in 
interpreting this result, it is noted that all 
the respondents of this survey worked in 
CESA-registered firms where a quality 
management system is a prerequisite for 
membership. Further research might con-
sider inclusion of companies that do not 
have a quality management system.

The respondents’ relatively high ranking 
of the factor “Inadequate design review 
processes” at 10 was unexpected consider-
ing that the respondents’ firms all had a 
quality management system in place. The 
design review process is an important 
aspect of the QMS and aims to provide an 
avenue for checking that the client require-
ments have been met (ISO 2005). While 
this ranking does not imply the absence of 
design review practices, it does suggest an 
area of weakness. Further research could be 
undertaken to establish how design reviews 
are conducted by engineering consulting 
firms in South Africa.

Shortage of engineering skills in the 
civil engineering industry was ranked 
relatively low at 23. By comparison, some 
industry reports in South Africa (Lawless 
2005; Windapo & Cattell 2013; Malinda 
2017) have highlighted skills shortage 

as a challenge to the sector as a whole, 
which is especially evident in the client 
bodies and government departments. It is 
acknowledged that these studies did not 
focus specifically on the quality of design 
documentation; nevertheless their findings 
reflect the challenges in the industry. The 
low ranking might be explained by the fact 
that the survey did not involve respondents 
from the client bodies. Furthermore, it is 
probable that many of the respondents of 
this survey were not intimately involved 
with the staff recruitment process and thus 
were unable to relate to this factor as a 
direct challenge.

Summary and Conclusion
This research explored the relative 
importance of factors within the design 
process that influence the quality of 
design documentation in South Africa. 
Thirty-four factors were identified from 
a comprehensive literature review and 
formulated into a questionnaire. An addi-
tional three factors were proposed during 
the pilot testing phase of the questionnaire. 
The consolidated thirty-seven factors were 
incorporated into a final web-based ques-
tionnaire administered to South African 
civil engineering consultants practising in 
CESA member firms.

Analysis of the data collected shows 
that the following factors, presented in 
order of importance, have the greatest 
influence on the quality of civil engi-
neering design documents: low design 
fees; selection of design firms by lowest 
price tendered; limited time available 
for checking and coordinating all design 
documentation; discounting of professional 
fees to below the recommended fee as per 
ECSA guidelines; and poor communica-
tion among multi-disciplinary teams. The 
following factors are considered to be the 
least influential: limited opportunity for 
new entrants into the profession to gain 
relevant experiential training; high staff 
turnover; delays in payment of professional 
fees; failure to adopt quality manage-
ment systems, e.g. ISO 9001; and lack of 
appropriate software to produce the design 
documentation.

It is, however, necessary to recognise 
the limitations of this research. The 
CESA member firms’ data bases were 
used to identify the survey respondents. 
These member firms are required to meet 
certain criteria (e.g. implementation of a 
quality management system) which may 
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not be representative of all the consulting 
engineering practices in South Africa. 
Furthermore, the focus of the study was 
civil engineering projects. This guides 
the extent of generalisation of the results. 
Despite the aforementioned limitations, 
the findings from this research study offer 
insight into the relative importance of 
the factors within the design process that 
influence the quality of design documen-
tation, and provide a basis upon which 
the South African construction industry 
can focus efforts aimed at identifying 
measures to improve the quality of design 
documentation and, as a consequence, 
the efficiency in the implementation of 
construction projects.
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