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Abstract
Historically, consultant communication and coordination 
in architecture, engineering, and construction (AEC) has  
revolved around the collaboration and exchange of 2D 
drawings and documents, a process relying heavily upon  
detailed paper communication. Meanwhile advances in 
information technology, electronics and communication tools  
have been tested and used extensively in the construction 
industry and which has subsequently led to the development 
of Building Information Modelling (BIM).There are numerous  
factors influencing the implementation of BIM in South 
Africa. Some of these factors point to a lack of awareness  
of BIM while others point to an unwillingness of consultants 
to evolve and incorporate new technology. Perhaps most 
relevant, is the requirement for government to institute 
some form of legislation with regards to the implementation 
thereof. This study aimed to identify the prevalence BIM has 
in South Africa, to determine the level of understanding of 
BIM’s capabilities with regards to four dimensional (4D) and 
five dimensional (5D) BIM and its level of implementation 
amongst South Africa’s most prominent individuals in 
Project and Construction Management. 179 members of 
the South African Council for the Project and Construction 
Management Professionals (SACPCMP) participated in an 
online survey. This study is descriptive and exploratory in 
edifice, created through a non-experimental qualitative 
methodology designed to investigate the SACPCMP’s 
exposure to BIM. This research is important for council 
members and government as it attempted to highlight the 
lack of BIM implementation and the value that it can add  
withinthe South African construction industry.

Keywords: BIM, 4D, 5D, SACPMP, Construction Project 
Management Professionals.

ASSESSING THE APPLICATION OF BIM IN THE SOUTH AFRICAN 
CONSTRUCTION PROJECT MANAGEMENT MILIEU

INTRODUCTION
The need to decrease costs, improve quality and increase 
the number of projects completed within specified time 
frames, brings about the necessity for new techniques 
and technology in construction methodology, management 
and technology[1]. Before BIM (Building Information 
Modelling), architectural companies relied on detailed 
paper based processes, with hand-drafted plans and 
Two Dimensional (2D) drawings. Singh et al. (2011) [5]

noted that traditionally, consultant communication and 
coordination in architecture, engineering, and construction 
(AEC) revolved around the collaboration and exchange 
of 2D drawings and documents. Since the day of 2D 
drawings, advances in information technology, electronics, 
and communication tools have been tested and used 
extensively in the construction industry towards the late 
nineties, carrying through into the early twenty-first century, 
most notably the implementation and optimization of CAD 
(Computer Aided Design). However, these tools have 
only been implemented to generate conceptual designs 
and drawings and mainly during the pre-construction facets 
of the project. It has become increasingly more difficult to 
understand and “picture in one’s mind” all these facets, 
especially if the building is extraneously large and the 
drawings complex. BIM can be treated as an advanced 
evolution of CAD. The application of BIM technology will 
contribute to superior construction industry proficiencies 
through increased collaboration between various project 
participants, with early clash detection and a reduction 
in the amount of re-work. Since the development of BIM, 
extensive research and development in academia and 
industry has brought many influential and useful BIM tools 
to not only design, but to analyse and detail as well [6]. 
Numerous capabilities of BIM are continuously being 
explored, new tools are constantly being developed 
and improved in order to make BIM more resourceful 
over the entire life cycle of the construction project. 
Adversely, despite the many listed project and construction 
management related benefits in most application scenarios, 
BIM is mostly employed as a graphical modelling tool in 
Engineering and Architectural firms. In South Africa, the 
implementation of various BIM features on various project 
and construction management knowledge areas is not fully 
realised [3] [10].
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Research problem and purpose 
of the research 
Project and construction management professionals do 
not implement BIM technology in their projects, and in 
doing so, do not comprehend, nor take advantage of its 
capabilities. There is an abundance of new technology 
that has emerged over the past two decades which has 
the potential to aid Project and Construction Managers in 
improving a project’s cost and scheduling processes. For 
some unbeknown reason, there is a limited application 
of this technology in South Africa.

THE FOLLOWING SUB-PROBLEMS 
FORM THE BASIS OF THIS STUDY: 

• Professionals in the industry are unaware
of BIM’s 4D and 5D capabilities,

• A “lack of awareness and implementation”, BIM
and its 4D and 5D application is not prevalent,

• Industry professionals that implemented new
and innovative technology, utilise the product
predominantly for design purposes only, and not
utilising it to its full potential i.e. management of
schedule and cost.

LITERATURE REVIEW

Project Managers (PM’s) are experiencing increasingly 
intricate, multifaceted and uncertain environments. 
In this day and age, they require the ability to 
continuously respond to technical, economic and 
legal situational changes. Facing these challenges 
has become the norm, it is no longer going through 
a transitional period. The ever-increasing expansion of 
knowledge, information, sophisticated technology and 
the access of such platforms has placed tremendous 
pressure on project managers to adjust and respond 
rapidly to project changes [9]. Unfortunately for PM’s, 
the projected performance for managing projects far 
exceed the actual performance achieved. Research 
shows that to overcome the challenges in managing 
projects, new and innovative techniques and practices 
are required [16]. Optimising advanced technology, such 
as “virtually”, and learning new project management 
practices has become the focus of numerous research 
proposals, debates and studies [9]. 

Research Objectives and Questions
Research Objectives  
The objectives of this research were to:

1. Determine the level of implementation of BIM by
the members of the SACPCMP,

2. Evaluate the level of understanding of 4D and
5D BIM within the project and construction
management profession,

3. Determine the level of implementation of 4D and
5D by the members of the SACPCMP,

4. Investigate if this technology has been beneficial
in their experience, and

5. Why this application’s implementation is
thwarted within South Africa construction
industry.

BIM has become an official project management tool with 
the various subsets commonly described in terms of its 
dimensions: 

• 3D – the object model itself,
• 4D – the time aspect incorporated,
• 5D – the cost aspect incorporated,
• 6D – the operational aspect incorporated,
• 7D – the sustainability of the final

         development or structure
• 8D – the safety aspect including the

         management thereof incorporated.

There is almost an infinite number of dimensions that can 
be associated with the building model i.e. “nD”. However, 
relevant to this study, focus was placed only on 3D, 4D 
and 5D BIM aspect application.

BIM Three-Dimensional (3D)
Three-dimensional (3D) display is far superior  
to two-dimensional drawings in the sense that is 
presents objects by delivering direct drawings and editing 
capabilities through a 3D interaction platform. This is 
supported by Rahimian and Ibrahim’s (2011) [8] idea that 
3D can provide the idyllic interface for artistic visualisation 
through combining creative experimentation and precise 
manufacture oriented modelling. Bearing these products in 
mind, 3D technology is on the market, more commonly  
referred to as Building Information Modelling (BIM).  

BIM itself is not a product, but it is progressively 
understood to be an Information Technology (IT) enabled 
approach that supports the design integrity, virtual 
prototyping, simulations, recovery and continuation of 
building information [4].

BIM Four-Dimensional (4D)
With the progress and extensive application of 
information technology in the construction industry, 
BIM-4D brings about new prospects for the management 
of construction project’s progress. Though, at present, 
BIM-4D simulation is predominantly limited to the 
pre-construction and planning stages, essentially only 
simulations for presentations of construction as well 
as a visual examination instrument for scheduling are 
currently available. This limits this application’s potential 
by ignoring the 4D simulation capabilities throughout the 
whole construction phase. Nevertheless, in preparing the 
schedule for the 4D model, various influences like the 
required working space and time needed, must be taken 
into consideration in order to assemble the schedule 
which functions in accordance with the rational order and 
requirements of the construction process. Additionally, 
the tasks of the progress plan must resemble the 
component objects of the 3D construction model. The 
progression of assembling the model components within 
the entire building, according to the time information in 
the 3D visualization environment, is the 4D simulation 
process, linked with the completed schedule of the 
construction model [19]. A BIM-4D model is actually a 
three-dimensional model that is consistent with the actual 
construction progress of a project, linked to the time flow 
of the project.

BIM Five-Dimensional (5D)
With construction projects constantly becoming more 
diverse, more advanced materials, skills and techniques 
are required. Additionally, as projects proceed, variations 
become more recurrent. Some technical advancements, 
i.e. 5D BIM, can provide numerous benefits over the
traditional procedures of quantity surveying, with
rapid updates of both schedule and budget, enhanced
visualization of construction details, and risk identification 
in advance [15]. Contractors can improve the schedule by
including quantities of materials provided by the BIM
model with that of the production rate of the construction
process and thus, predict relatively accurate project costs
through different phases in a project’s life [13]. Current
5D BIM technology unfortunately makes the assumption
that cash outflows are made consistently and unremittingly
based on the completion status of individual tasks.

Defining BIM
BIM is defined by the National BIM Standard  
(2014) [7] as “a digital representation of a physical and 
functional characteristic of a facility”. It thus serves as 
a shared knowledge source for information regarding 
a facility forming a dependable and swift foundation for 
decision making during a project’s life cycle, which can be 
described from initial conception to facility management or 
beyond to demolition [7]. 

It might be argued that the objective of BIM  
is managing information. As such, it is believed to not 
only belong to the design field, but as importantly to 
that of project management. BIM has a socio-technical 
structure because of its amalgamation of manmade 
technology and the social and institutional significances 
of its application in civilisation. It comprises of 
social behaviours, accompanying norms, particular 
relationships and cultural institutions [18]. 

Research Questions

• Do the SACPCMP members understand and
implement BIM technology?

• Are these members aware of 4D and 5D BIM?
• Do they understand these terms and the

difference between each?
• In their experience, has this technology aided

in improving project performance in terms of
time and cost?

• What inhibits Project and Construction
Management professionals in South Africa
from utilising 4D and 5D BIM?
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However, in practice, payments often have to be settled at 
the time of order, whilst other payments can be made in 
batches after or during the relevant tasks are completed. 
BIM-based financial decision making for project financing 
was not considered. With BIM models, contractors are able 
to quickly compare diverse cash flow scenarios for each 
model, which is useful for value engineering decisions and 
tendering strategies [2]. Essentially, 5D BIM = 4D + “cost” 
and it incorporates both, comprising of the integration 
of designs with estimates, schedules and costs, along 
with the creation of bills of quantities (BOQ’s), sourcing 
of productivity rates and labour costs. A project’s cost 
data can be accurately linked to each component of the 
construction life cycle, ensuing a detailed cost schedule. 
This “cost attribute” is parametric and dynamic so that any 
modification to the model shall result in an update to the BOQ  
and project cost estimates. Additionally, one can 
even certify monthly Running Account’s (RA’s) bill to  
sub-contractors, as they will not be able to over claim from 
the contractor, thus controlling the cash flow better [2].

The South African Council for the 
Project and Construction Management 
Professionals (SACPCMP)
The South African Council for the Project and Construction 
Management Professions (SACPCMP) was established by 
section 2 of the Project and Construction Management 
Professions Act, 48 of 2000 that reads “There is hereby 
established a juristic person to be known as the South African 
Council for the Project and Construction Management 
Professions” [12]. “The South African Council for Project 
and Construction Management Professionals (SACPCMP) is 
a statutory body established to register, certify, regulate and 
promote the Built Environment Management Professions. 
It regulates the Project and Construction Management 
Professionals to protect the public by identifying the 
type and scope of work, registering professionals and 
maintaining a national register of professionals who adhere 
to a code of conduct” [11].

BIM technology in South Africa
In the research conducted by Shakantu and Froise (2014) 
[14], it was established that there are two characteristics 
of BIM adoption in South Africa, which interact 
autonomously. The first, is the implementation of BIM by 
companies and organisations, which in its own right has 
its advantages. The second characteristic is the adoption of 
the new working procedures related with BIM. Whilst the 
implementation of BIM on organisational level is following 
international trends, this is rarely observed at a national 
or industrial level in South Africa. The current adversarial 
environment cannot be addressed using BIM in isolation. 
The architectural application of BIM in South Africa is 
on par with international standards and will continue to 
improve in the future. Unfortunately however, contractor 
awareness is substantially less than that of other countries. 
It is of little use that consultants produce worthy designs in 
BIM, but product use is limited to that point because the 
contractor is unable to interpret, operate and convert into a 
physical project [14].

FIGURE 1 
BIM FRAMEWORK CONCEPTUAL REACTOR

This process has three cyclic phases: (1.) Description, 
(2.) Explanation and (3.) Testing.

• The “Description” stage cultivates an explanation
of existence, identifies phenomena, discovers events
and records these findings. The more accurate
the description, the greater the probability that the
components resulting from the description will be
useful in the theory that follows.

• The “Explanation” stage is based upon descriptions
to assume a construct or conceptual relationship,
which, creates a framework or a philosophy to
describe and/or envisage particular behaviours or
events. Essentially, the explaining stage creates a
testable theoretical proposal that simplifies what
has already been described.

•  Lastly, the model is tested through either an interview,
case study or questionnaire.

Source [17]

The focus of this research was predominantly around 
the Professional and candidate Project and Construction 
Managers operating in South Africa during 2018. The data 
was gathered, initially, through semi-structured interviews. 
Through these interviews the researchers gained an 
understanding not only of the individuals, but also of 
their respective firms and organisations. The interviewees 
were selected in such a manner as to provide as much 
diversity, with regards to the information obtained, into the 
organisational structure, as possible. Considering whether 
their companies are local, national or international, whether 
or not they have exposure to international trends and how 
these players impact on their everyday work processes and 
procedures. Trends would avail themselves according to 
organisational culture, leadership styles, types of projects 
etc. This enabled the researchers to create a second phase 
to the research project. By implementing a survey based on 
data obtained from the interviews, the questionnaire would 
delve deeper into the psyche of the project managers. Thus, 
the results obtained from the survey would provide more 
meaning, and insight as the questions would be based upon 
actual scenarios and a more comprehensive understanding 
of the background of the project management industry  
and the corresponding firms.

CONCEPTUAL METHOD

This research attempted to extend the BIM framework 
by utilizing existing conceptual constructs i.e. terms, 
classifications, taxonomies, models and frameworks 
to recognize, clarify and test new constructs. 
This cumulative theory-building exercise can be 
summarised in the BIM Framework Conceptual 
Reactor [17] as per Figure 1. This model indicates how 
the BIM framework is continually extended according 
to the evolved research aims and objectives (input 1) 
within an organisation and its project managers. By 
assimilating current conceptual structures (input 2) 
with new knowledge gained through literature reviews 
and data collection and experience (input 3), this 
model generates new conceptual structures (output), 
once it has passed through the three phase process. 
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RESEARCH METHODOLOGY
An empirical research design method was used whereby 
an extensive literature review was conducted followed 
by data collection and analysis thereof through the use 
of figures, which was used to explain the observed 
themes. As such, this research study used a deductive 
approach since theory was applied and tested.

Research Design

Based on the philosophies, as well as the strengths and 
weaknesses, this study adopted a qualitative approach. 
Intrinsically, the core of this research was to focus on a 
questionnaire in which the researchers attempted to 
establish if and why 4D and 5D BIM is used in South Africa 
by SACPCMP members, and how effective this technology 
has been. 

THE STRUCTURE OF THIS RESEARCH WAS  
BASED ON TWO SOURCES OF INFORMATION:

• A primary source, the qualitative (interpretivist) 
aspect through an online “Survey Monkey” 
questionnaire.

• The secondary source of data in the form of 
existing published collected off Google Scholar, 
Scopus and Web of Science.

Population and Sampling
One population and sample group was used for  
this study. The process of creating the population 
began by targeting professional groups within the 
South African construction industry. The respondents 
sampled in the research undertaken comprised  
of Project and Construction Managers.    

The research made use of a sample frame of these 
construction professionals listed in the SACPCMP. The 
survey sample was extracted from a population of the 
total professional and candidate members of the council 
throughout all of the provinces in South Africa. 

This whole population had been chosen as each candidate 
must have certain criteria and minimum requirements 
enabling their registration with the council. Included in 
the questionnaire, was a section prioritising whether an 
individual is professionally registered or as a candidate. 
There were 4125 professional Construction Project 
Managers, 2156 Professional Construction Managers, 

DEMOGRAPHIC PROFILE OF RESPONDENTS
THE FOLLOWING TABLES DEPICT THE RESPONDENTS’ DEMOGRAPHICS  
FOR COUNCIL MEMBERSHIP, AGE GROUPS AND YEARS’ EXPERIENCE.

1966 Candidate CM’s and 5077 candidate CPM’s. This 
equates to a total number of 13,324 possible respondents. 
Of that total, the expected project response was 1-2%. 
This resulted in a possible total of 130 to 260 members 
partaking in the survey.

Data Collection
The data collected for this study was acquired by means 
of survey questions which were distributed via emails with 
a link to the Survey Monkey website. The questions were 
based on themes and trends uncovered in the literature 
review. This allowed the researchers to identify which 
direction the survey should follow, also providing an 
opportunity to document their opinions on the topic of BIM. 
Metaphorically, it was leading the respondents on a road 
map in answering questions enabling the researchers to try 
gain and understand as much about the survey respondents 
and their opinions as possible.

Data analysis
The results of the questionnaire were analysed in order 
to answer the research questions provided under section 
1.2.2. Various tools were commissioned to conclude 
extrapolations and inferences. 

Results

Table 1 Council Membership 

Council members Percentage No.

Professional CPM 44% 78

Professional CM 9% 17

Candidate CPM 34% 60

Candidate CM 13% 24

 179

Table 3 Years’ Experience

Years’ Experience Percentage No.

1-5 22% 39

6-10 19% 34

11-15 22% 39

16+ 37% 67

 179

Table 2 Age Groups

Age groups Percentage No.

-25 1% 1

26-30 16% 28

31-35 18% 32

36-40 13% 24

41-45 15% 27

46-50 7% 13

51+ 30% 54

179
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Exposure to BIM
After the demographics were established, the respondents 
were questioned on their exposure to BIM. This incorporated 
whether or not respondents have used it before, how many 
respondents were currently using it, whether they expected 
to use it within the next 5 years and if they have received 
any sort of BIM training.

Have you been exposed to BIM in South Africa?
63 out of 110 respondents have been indicated exposure to 
BIM in South Africa. However, alarmingly, that meant only 
those 63 particular respondents in comparison to the 179 
SACPCMP members that entered into the questionnaire, 
knew what BIM was, only 35%.

Are you currently using BIM?
27 out of the 60 remaining respondents have used 
BIM on one or more of the projects at that moment. 33 
respondents answered “no”, they were not using BIM 
at the time. However, looking at the bigger picture, this 
meant 27 out of the 179 SACPCMP members who 
responded to the survey, did not use BIM on any of their 
existing projects. Thus the question was asked, how could 
so few members have had exposure to BIM in the South 
African context? Only 16% of the council members were 
taking advantage of the technology that was available 
in South Africa today. However, respondents did expect 
to take advantage of this technology at some point in 
the future. Of those 60 respondents remaining in the 
survey, 56 of them foresaw themselves being exposed 
to BIM in the next 5 years. This was interesting as well 
because it indicated that the majority of the remaining 
respondents understood the benefits of this technology, 
hence their opinion that they would use it in the future. 
But why weren’t they using BIM? When it comes to 
the development and upgrade of technology, the longer 
it takes for someone to get up to speed, the harder it 
becomes to play catch-up. As this technology is ever 
evolving and the more it evolves, the more complex it 
becomes and the further behind the individual may find 
him/herself in a very short time.

Have you gone through any BIM training?
Whilst that “potential” implementation of BIM in the 
future was so high, it would then be expected that a high 
percentage of respondents to have received BIM training. 
If an individual believed that within 5 years they would 
see themselves using BIM, then surely they should have 
undergone some sort of training in order for this to happen? 
However, the response indicated otherwise. Only 45% of 
the remaining respondents have had “some” sort of BIM 

training. Also very interesting was that the same percentage 
of members who were using BIM, have had BIM training, 
27 out of 60 i.e. 45%. As it would be expected, this was 
a clear indication that if a person have had BIM training, 
they would be more likely to be using BIM. Thus, it could 
be justified that companies need to introduce BIM training 
if they wished for their employees to adopt and implement 
BIM principles. This made sense as the question could be 
asked, how could any employer expect an employee to use 
a particular type of software if they did not know how to 
use it?

4D and 5D BIM
This subsection questioned the respondents’ understanding 
of the terminology of 4D and 5D. It included their experience 
with the technology and whether or not it was beneficial. 
This section ended with a table that summarised what the 
respondents believed to have been the largest to smallest 
impact on BIM implementation in South Africa.

Are you familiar with the terminology 4D and 5D?
One respondent withdrew at this point of the survey and 
out of the remaining 59, 45 of them indicated having 
heard of the terms 4D and 5D BIM, i.e. 76%. Although 
this seemed positive, it must be compared with the total 
number of individuals who took part in this survey from 
the beginning. If this was used as an indicator for the 
SACPCMP, it meant that 75% of the members have never 
heard this terminology before. How could this be possible? 
Naturally, it would lead to the question of the validity of this 
survey, with it commencing with 179 respondents. There 
was credibility to this data based on its numbers. If it was 
limited to 17 responses, questions might have been asked, 
but it was 10 times that.

Exposure to 4D and 5D BIM capabilities
50% of the remaining respondents stated that they have used 
4D or 5D before. Which meant that the half who knew and 
understood the difference, have not actually implemented 
the technology. This question in itself provided a conclusive 
statement, that South Africa’s professionals did not have 
enough exposure to BIM and its prevailing capabilities. 

FIGURE 2 
DO YOU KNOW THE DIFFERENCE BETWEEN 4D AND 5D?

FIGURE 3 
RESPONDENTS WHO KNOW THE DIFFERENCE BETWEEN 4D AND 5D BIM

Unfortunately, there was a two fold negative to what 
appears to be a positive outcome. Over and above what was 
discussed before, this was actually an inaccurate figure. 
The next question asked that “if yes, do you know the 
difference?” to which only 38 members responded “yes”. It 
could have been fair to assume then, that the other 7 who 
answered yes to having heard of the terminology, actually 
had no idea what it meant. Again, it might be perceived in 
a positive light. Did 83% of the members actually know 
what the difference was? No, only 38 out of 179 members 
knew and unfortunately, it was worse than that. When 
the written answers provided were studied, it became 
obvious that a number of members who answered “yes” 
to knowing what the difference was, also wrote something 

that contradicted their answers. 38 members stated that 
they knew the difference, 10 of them skipped the written 
answer, which left the researchers with 28 responses. Of 
those 28 answers, 20 of them provided an answer that 
enabled the researchers to believe that they actually knew 
what the difference was. The remaining 8 members were 
either confused about the topic or left a blank response. 
It should be noted here that if the respondent answered 
“no”, they were automatically directed to question 18 of 
the survey. Nonetheless, the assumption could be that the 
other 10 members who did not answer the question, knew 
the answer and weren’t bothered, because “they knew they 
knew”. 
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This in itself, told a story that BIM was predominantly used 
for its 3D purposes alone. That of design and conception 
and forgotten about once those phases of the project had 
been achieved, or the project had been discarded. Only 14 
out of 179 members had actually taken advantage of BIM’s 
additional application and capabilities. Would this be from 
a lack of understanding? Did they find it too difficult to 
introduce the programme? Was is too expensive? Perhaps it 
was not widely recognised because the members who have 
used it, felt that it was not beneficial, and have publically 
stated that it was of no benefit. If so, perhaps 2 other 
questions could validate that statement, or repute it. Note 
that only those 14 members were allowed to answer those 
2 questions, the other respondents, if they answered “no” to 
either question 13 or 15 of the survey, were automatically 
directed to question 18.

Beneficial to tracking cost?

6 respondents gave it 5/5 stars. This meant that just 
less than half of the respondents thought the technology 
was highly beneficial. 4 members rated it with 4/5 stars. 
This reputed the previous statement that perhaps it was 
not beneficial, because 72% of the respondents who had 
implemented this technology, believed that it was in fact 
beneficial and still, 2 members rated it 3/5 stars. Which 
meant that a measly 14% of the members had not found 
this technology valuable in help tracking costs in their 
project or construction management application. In addition 
to this, the results for the next question, were exactly the 
same as the previous. This persuaded the fact that “yes”, 
this application was in fact beneficial, and “no”, that was 
not the reason why this technology was not more prevalent, 
then why was BIM and its 4D and 5D capabilities not used 
past the concept and implementation phases of a project?

Has awareness of BIM increased over 
the past 5 years in South Africa?

Similarly, to a couple of previous questions, respondents 
skipped ahead to get to this point, but only those who knew 
what 4D and 5D BIM was, made it to this point. In an 
attempt to find out if the council members felt that BIM 
had become more popular over the past 5 years, 23 out of 
28 felt that it had. Considering the shortage of respondents 
who knew the difference, the researchers felt a bit more 
optimistic by the fact that 82% of these respondents were 
of the opinion that it had increased. But 5 believed that 
BIM had not become more prevalent. Of those 23 members 
who answered “yes” above, only 14 of them believed this 
was true of 4D and 5D as well. Unfortunately, 9 of them 
did not. This 61% did not appear to be as positive, but at 
least it inferred that it was growing, even if only marginally.

Do you feel any of the reasons listed above 
impact on the implementation of BIM 4D and 
5D technology in South Africa? Please rank in 
importance/relevance from 1-8, 1 being the  
most important

Figure 4 took the weighted average from each respondents’ 
answers, and tabulated it into a bar chart. The results were 
rather inconclusive as there was an even fairly distribution 
amongst all the potential influences on BIM’s implementation 
in South Africa. Nonetheless, the highest ranked reason 
why BIM was not more prominent in South Africa, was 
due to the opinion that only large scale projects required 
BIM. Which was both interesting an understandable. For a 
project budget to have a sufficient amount allowed for BIM 
implementation, it might be perceived that this could only 
be feasible through large scale projects. But, what could be 
seen as large scale? Would it be a hotel or a warehouse? 
Would a budget in excess of R500 million be large scale or 
should it be R1 billion? There was no clear description to 
this in the provided response options, so it was difficult to 
gauge what respondents’ thoughts actually were. Someone 
dealing with large industrial or commercial projects might 
have felt that anything less than R200 million would be 
small scale. 

A project manager dealing mainly with residential projects, 
might reason that anything in excess of R50 million would 
be “large” scale. When comparing a hotel of R50 million to 
a warehouse of R50 million for example, the hotel would 
have many more facets to it. One can understand there 
might be a more desired effect in something like that, or a 
hospital, being a simpler structure to that of a warehouse. 
Surely the large scale developments would call for it, which 
the results showed. Remarkably, the least hindering factor 
was “members not educated on the subject”, which one 
could assume to be the biggest. In the researchers’ opinion, 
this would have been first on the list. How could anyone 
understand it and its capabilities if they did not know that 
it existed and what it actually did, or can do? Without 
knowing either, how could one possibly implement it? The 
second highest weighted average score was “construction 
programmes”. 

For example CCS’s Candy scheduling software is fully 
equipped to manage cost and do time tracking. Taking 
each potential reason into consideration, what the graph 
illustrates is that there was not a single explanation which 
stood out and assured everyone that “this was the reason”. 

FIGURE 4 
RANKING THE IMPORTANCE IMPACT ON THE IMPLEMENTATION OF 4D & 5D 

Do you feel any of the reasons listed below impact on the implementation of BIM 4D  
and 5D technology in South Africa? Please rank in importance from 1-8, 1 being the most important.
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Perhaps because there was not and that it was more of an 
amalgamation of all of the above, and others not included 
in this survey. One cannot pin point a particular reason 
why BIM was not more prevalent, but it was clear that 
there were numerous reasons and all of them combined, 
indicated why there was such a shortage of SACPCMP 
members in South Africa who have adopted BIM in their 
everyday lives, let alone the 4D and 5D BIM applications. 
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CONCLUSION AND  
RECOMMENDATIONS

The level of BIM exposure and implementation
From the survey it became evident that there were fewer 
members in the council who knew about BIM than what was 
expected. Considering the education required to become a 
member of the council, it should be anticipated that almost 
all members knew about BIM. More than one third of the 
SACPMCP sample stated that they did not know about it. 
This anomaly is exacerbated by the fact that two thirds of 
the council have never actually been exposed to it. This 
ranged across all years of experience and levels of tertiary 
and non-tertiary qualifications. This statistic was further 
exemplified by the next part of the survey which discovered 
that only 16% of the SACPCMP members were using BIM 
at the time. Thus, the answer alarmingly illustrated that 
perhaps the council members were not exposed to BIM, 
because they evidently did not implement it.

The level of awareness of 4D and 5D BIM 
technology amongst the council members
One quarter of the sample who took part in the survey have 
heard of the terms 4D and 5D. That meant that three in 
every four council members had no idea that there were 
additional capabilities of a technology that was so rife and 
prominent around the world. Even without having had 
exposure to BIM it seemed frighteningly discouraging that 
75% of the council did not know that 4D was related to 
schedule, and 5D was related to cost, which was general 
global knowledge, not BIM specific. “No”, one could deduce 
that the council members were not aware of BIM 4D and 
5D technology.

Understanding 4D and 5D BIM
If one could not tell the difference between 4D and 5D 
BIM, it seemed fair then to make the assumption that 
the individual did not understand what these terms 
meant. Hence the questions asked were directed towards 
knowing the difference between the two, rather than 
asking the obvious question as to whether they knew 
what they were. A large portion of the respondents stated 
that they knew the difference, 83% in fact. However, as 
discussed in the analysis this was not a true reflection 
of anything. Disparagingly, only 11% of the members 
actually knew what 4D and 5D BIM stood for and what 
it actually meant. Thus, one can surmise that “no”, the 
council members did not understand the difference.

Does 4D and 5D BIM technology aid Project and 
Construction Management professionals?
Before this question could be answered, the researchers first 
had to determine the number of professionals in the council 
actually having had the opportunity to use the technology 
before. From the number of respondents that remained at 
that point of the survey, 50% indicated that they had used 
both 4D and 5D before, the same respondents who used 
4D had used 5D as well. It should be noted perhaps that 
if one had used 5D before, it automatically qualified the 
respondent to have been exposed to 4D. Nonetheless, this 
statistic was again irrelevant. Because it meant that 14 
members from the initial 179 respondents have used 4D 
and 5D BIM. However, 86% of those respondents believed 
that both were beneficial, which lead one to infer that 
“yes” this technology was beneficial and this forced the 
researchers to question why there was such a deficiency of 
members using it.

Reasons inhibiting BIM implementation in South 
Africa
82% of the respondents who remained in the survey at 
this point, believed that BIM awareness had improved 
over the past 5 years. Although expected, this was a 
positive. Almost two thirds of those members believed this 
was applicable to 4D and 5D BIM as well. There were 
a number of reasons the researchers felt what might be 
influencing BIM’s application in South Africa and these 
were identified and provided for the respondents to rank 
in order of influence. From the survey, nothing stood out 
as a single deterrent. Thus, it became clear that it was 
an amalgamation of all of the reasons listed in the survey, 
as well as others that might have been left out. It was 
not necessarily “what” inhibited the implantations of BIM 
in South Africa, but more importantly, the question to be 
asked was “why” were there so many deterrents to the 
implementation of a technology that served purely to 
enhance the construction processes and procedures. The 
even display of relevance and influence for each deterrent 
clearly indicated that there was no one specific reason 
that BIM’s 4D and 5D implementation in South Africa was 
deficient, but more that there were a number of reasons. 
Perhaps these could be attended to over the next 5 years 
during further research.
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Abstract
Purpose
Productivity in the construction industry is an important 
area to continually improve upon if the industry wishes 
to contribute meaningfully to the economy of nations. 
Despite the myriad of studies aimed at improving 
productivity in construction, poor productivity remains a  
major concern and threat to the survival of many 
construction organisations.

Design
A quantitative study, which entailed a sample of 523 
contractors in four South African provinces, and the  
circulation of a self-administered questionnaire, enabled 
the essential factors that contribute to poor productivity 
on South African construction projects to be determined. 
The data analysis entailed the computation of descriptive 
statistics. 

Findings
The results indicate that inadequate workers’ 
skills, defective workmanship, the practice of awarding 
contracts to the lowest bidders, and industrial action 
resulting from political activities, were the major threats 
to construction productivity. The study further revealed 
that most of the factors influencing construction 
productivity are largely dependent on one another.

Value
A holistic approach to addressing productivity in South 
African construction in the form of a qualitative model was 
evolved from the study.

Keywords: Construction, Labour, Productivity, South Africa

INTRODUCTION
The construction industry is a strategic industry to nations’ 
economies which provides infrastructural development and 
shelter for economic activities to thrive1. The South African 
government has adopted various policies that are focused 
on enhancing economic growth towards engendering 

QUALITATIVE MODEL OF FACTORS INFLUENCING  
CONSTRUCTION LABOUR PRODUCTIVITY IN SOUTH AFRICA
Oluseyi Julius Adebowale1 and John Julian Smallwood2

competitiveness among South African construction 
organisations. Despite these policies, statistics have revealed  
a decline in South African construction activities due to 
the economic crisis, and the increasing demand for the 
delivery of complex infrastructure2. Many of the complex 
construction projects have been successfully completed in 
South Africa over the years. Executing these projects has 
challenged the South African contractors in the delivery of 
a wide range of construction projects. A study conducted 
in South Africa reported that 13% of the surveyed clients 
were dissatisfied with the performance of contractors, 
24% of the surveyed contractors were unsatisfied with the 
performance of clients, and 9% of the surveyed projects had 
levels of defects which were regarded as inappropriate3. 

The South African government has adopted infrastructural 
development to salvage the nation from the global economic 
crisis. The government deployed R 372 billion between  
2006 and 2009 as part of its infrastructural development 
program4. This is consolidated upon by the National 
Development Plan (NDP) with public infrastructure 
investment of R 810 billion over the next few years to boost 
construction industry growth5. Certainly, actualising the 
purpose of these investments is significantly dependent on  
improved productivity in public and private sector 
infrastructure. Productivity in the construction industry is an  
important area to continually improve upon if the industry 
wishes to contribute meaningfully to the economy of South 
Africa. Despite the myriad of studies aimed at improving 
productivity in construction, poor productivity remains a  
major concern and threat to the survival of many contractors,  
especially in developing countries. Achieving the objective  
of construction productivity improvement is almost 
impossible without identifying factors that exert negative 
influences on labour productivity in construction6. 
Several studies have identified and discussed construction 
productivity influencing factors. Some of these studies further 
acknowledged the commonalities in the factors. Little has 
however been done to model the interdependencies of the 
factors. The objectives of this study, therefore, are to identify 
essential factors that affect labour productivity in South 
African construction, and further ascertain the probable 
relationships between the factors. A qualitative model of 
factors influencing construction labour productivity (CLP) 
was consequently developed. The next part of this study 
addresses the concept of productivity, in order to uncover 
the meaning of the subject. The research methodology 
is subsequently presented to elucidate the research 
approach. Following the research methodology section  
are a discussion of the research findings and validation  
of the research model. The conclusions and 
recommendations of the study are finally presented.

Journal of 
Construction
Volume 13 | Issue 1
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2. The Concept Of Productivity
Productivity is a multi-dimensional concept that could be 
understood in different contexts depending on the objectives 
involved; the objectives, in turn, define the parameters 
included in its assessment concerning the benchmark 
used7. There must be a considerable grasp of the concept 
of productivity to successfully explore the subject. Labour 
productivity is not only the measurement of the specific 
contribution of labour as a single factor of production8. The 
term also depicts the combined effect of materials, tools 
and equipment, capital investment, managerial skills, and 
the construction workforce. Production methods are usually  
non-standardised as different organisations measure 
workers’ performance at different levels8,9. 

There is yet no consensus among previous studies 
concerning the meaning of productivity because various 
organisations define productivity based on its unique project 
controls system (PCS)10. To this end, various definitions 
of productivity are provided in previous research projects. 
Economists and accountants define productivity as the ratio 
between the total input of resources and the total output of 
product11,12. The American Association of Cost Engineers 
(AACE) explains productivity as a “relative measure of 
labour efficiency, either good or bad when compared to an 
established base or norm”. Labour productivity has also 
been expressed as the ratio between completed work and 
expended work hours to execute the project13. The subject 
is understood as the appropriate utilisation of organisation 
resources to achieve the best results with minimum cost14.  

A simpler definition of productivity is expressed as the time 
spent by an employee who is actively involved in a job being 
hired to do for a specific purpose of producing the desired 
outcome based on the predetermined job description15.

Though authors express different meaning of productivity, 
the concept should not only be discussed in the context of 
work systems but also largely related to having the right 
attitudes to engender the optimum result14. 

Due to the growing knowledge that productivity 
improvement is an essential tool to sustain a thriving 
economy, assessing productivity is becoming more vital 
to economists and policymakers16. Productivity level in 
an organisation largely depends on the way its production 
process is organised and coordinated17. The phenomenon 
resonates across sectors; therefore, it has been widely 
used by individuals and organisations with diverse 
knowledge and perception to its meaning18. Increased 
organisational outputs against decreased corresponding 
inputs contribute to increase in productivity and vice 
versa15, while improving an organisation’s productivity 

implies lowering its operating cost. It could therefore be 
construed that being productive correlates with being 
competitive. Improvement process certainly demands 
adequate planning and a well-executed programme  
to obtain the desired outcomes19. Challenges associated 
with planning in construction are major impediment to 
efficiency on construction projects. Unfortunately, the 
theories of productivity are largely focused on process 
shortcuts, reduced resource input, input variables 
manipulation, process time reduction, and people reduction 
without proper overarching long-term strategy. 

3. Research Methodology
The study employs the underlying assumptions of 
quantitative research. The sample stratum consisted of 
523 contractors, and 96 completed questionnaires were 
returned, which equates to a 18.3% response rate. The 
average length of time participants’ organisations have 
been involved in construction is approximately 22 years, 
while the average length of time that the respondents 
have worked in construction is 16 years. Both represent 
a considerable length of time, which indicates that the 
respondents are likely to understand the factors that 
influence CLP.  

Based on previous labour productivity related studies 
and input of construction experts, forty-two (42) CLP 
influencing factors were identified. These factors constitute 
the content of the research instrument that was used to 
obtain the perceptions of the CIDB registered contractors 
that are within the categories of grade 5-9. Contractors’ 
perceptions are considered essential because they are the 
key driver of production on construction sites and cannot be 
alien to the subject under investigation. Contractors that are 
registered with the CIDB within grades 5-9 are established 
construction organisations and would have delivered several 
construction projects. Consequently, site engineers, site 
managers, and site supervisors of participant construction 
organisations were surveyed and deemed to be capable of 
providing useful insights into factors that affect productivity 
growth on construction projects.  The study population, 
which was obtained from the CIDB’s official page, was 
randomly drawn except for a few conveniently sampled 
contractors. The sample size was determined using the 
formula below as proposed by Hogg and Tannis (2009). 
The formula provides 95% confidence level and 0.05 
sampling error. The sample was drawn in Microsoft Excel. 
Microsoft Excel allotted a number to each of the participants 
contracting organisations which enables the organisations 
to be sorted on a random value. The sample size of each 
province was therefore obtained as randomly generated 
in Microsoft Excel. The research questionnaires were 

distributed to participant organisations through the internet, 
while completed questionnaires were retrieved through  
the same medium. 

TO OBTAIN A STATISTICALLY REPRESENTATIVE SAMPLE OF A  
STUDY POPULATION, THE FOLLOWING EQUATIONS WERE USED:

Where; n = sample size of the unlimited population;  
m = required sample size; and N = available population. 
However, (m) in the equation (i) is determined by 
equation (ii) Where;

Z = static value of confidence level adopts  
(1.96 for 95% confidence level for this study);
P = value of the proportion of population which 
is being estimated, and 
e = sampling error (0.05). 

Lastly, the model is tested through either  
an interview, case study or questionnaire. 

The value of (m) is substituted into equation (i)  
to determine the adequate sample size of contractors. 
The estimated sample size was 664; however, 141 of the 
sample was not contactable at their e-mail addresses. 
Consequently, 523 contractors represent the actual  
sample size.

The research instrument comprised an ordinal measurement 
scale to indicate the extent to which the identified factors 
influence productivity on construction projects. The scale 
adopted was 1 (minor) to 5 (major), while respondents 
were also provided with an option of selecting ‘unsure’ 
should respondents be uncertain with respect to a factor. 
Before the launch of the primary survey, a pilot survey, 
which spanned over one month was conducted to enhance 

the validity of the research instrument. Site managers 
and site engineers who were conveniently selected on 
construction sites in Port Elizabeth, Eastern Cape province, 
constituted the participants of the pilot study. The research 
questionnaire was consequently modified to accommodate 
the input of pilot study participants towards improving 
the instrument for the primary survey. To address ethical 
concerns, respondents were assured of anonymity through 
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Zimbabwe (see 23,1,11,24,25,26,27,28,29). Related to skill 
shortage is defective workmanship, which was rated as one 
of the significant factors that influence South African CLP. 
Certainly, defective workmanship is inevitable where there 
are no adequate skills. Therefore, efforts geared towards 
mitigating skills shortage in construction will considerably 
reduce defective workmanship. Besides, there will be high 
rate of rework on construction projects where there are 
many occurrences of defective workmanship. 

Defective workmanship was also identified as a major 
threat to CLP growth in Saudi Uganda, Arabia, Nigeria, 
Chile, and India (see 23,27,28,6,9) respectively. The study 
found that the practice of awarding contracts to the lowest 
bidders is a major challenge to productivity on South African 
construction projects. Based on the existing studies relative 
to CLP influencing factors, this factor is not identified as 
a major issue; thus, it can be deemed to be somewhat 
peculiar to the South African context. The result indicates 
that industrial action resulting from political activities is 
also a major barrier to productivity growth. This finding is 
consistent with previous studies conducted in Uganda and 
South Africa (see 23,8). 

The study reveals that inadequate contractors’ experience 
in project planning and payment delays by contractors 
are among the factors with major influences on CLP. In 
a similar study conducted by Thomas and Sudhakumar 
(2013) in India, planning was identified as a significant 
factor that hampers site productivity. Inadequate experience 
of contractors is reported as a major factor confronting 
planning and management of construction operations31. 
It can be construed that the effectiveness of planning 
deployed on construction projects significantly depends 
on the expertise of contractors. Payment delays by the 
contractor were found as essential to productivity in South 
African construction. The finding is consistent with the 
result of Chingara and Moyo, 2014; Enshassi et al., 2007; 
Hafez et al., 2014; Princy and Shanmugapriya, 2017; 
Soham and Rajiv, 2013 which were studies undertaken in 
Egypt, India, Palestine, Zimbabwe. 

TABLE 1
CONSTRUCTION LABOUR PRODUCTIVITY INFLUENCING FACTORS 

Factor Std. Dev. MS Rank
Inadequate workers' skills 0.92 4.18 1

Defective workmanship 1.06 3.97 2

The practice of awarding contracts to the lowest bidders 1.15 3.88 3

Industrial action resulting from political activities  1.28 3.83 4

Inadequate contractors’ experience in project planning 1.25 3.82 5

Payment delays by contractor 1.21 3.78 6

Corruption 1.33 3.76 7

Inappropriate planning techniques 1.26 3.75 8

Scarcity of competent workers 1.11 3.72 9

Poor communication management 1.22 3.72 10

Excessive bureaucracy 1.31 3.72 11

Late delivery of materials 1.07 3.71 12

Poor supervision 1.22 3.65 13

Poor leadership 1.19 3.62 14

Inadequate time for designs 1.13 3.60 15

Undiscovered anomalous conditions during site investigations 1.08 3.59 16

Poor financial management by contractors 1.27 3.57 17

Workers’ absenteeism 1.38 3.55 18

Non-involvement of contractors in the design phase 1.19 3.54 19

Inadequate clients’ briefs 1.24 3.53 20

Workers’ lack of concern for training 1.17 3.51 21

Low education level of workers 1.22 3.50 22

Wastage of materials 1.14 3.47 23

Inadequate constructability awareness of designers 1.20 3.43 24

Inadequate commitment to existing plans 1.27 3.43 25

Cost of training 1.35 3.43 26

Late payment of wages 1.46 3.43 27

Insufficient initial cost estimates 1.24 3.41 28

Employers' lack of concern for training 1.25 3.41 29

a duly signed consent / introduction letter that bears the 
name of the researchers’ university. The letter recorded 
the essence of the study and was distributed to participant 
organisations alongside the research questionnaires. The 
validity of the research instrument was ensured with the 
pilot survey conducted with completely different elements 
of the research population i.e. participants who were 
exempted from participating in the primary survey. 

Subsequent to the preliminary investigation, the research 
questionnaire was found valid to address the subject of 
productivity factors. Cronbach alpha coefficient reliability 
tests were further undertaken to address the concern for 
reliability in the study. 

A correlation of 0.80 largely represents an acceptable 
reliability value. A reliability value of 0.70 is considered 
sufficient by some researchers. This study, therefore, 
considers a reliability value of 0.80 to be acceptable. 
The internal consistencies (reliability) of the research 
questionnaire satisfy this condition after the statistical tests 
were conducted. 

The Eastern Cape, Gauteng, Kwazulu-Natal, and Western 
Cape provinces of South Africa predominate in terms 
of construction capital outlay. Hence, the survey was 
conducted with contractors in these provinces. Respondents 
from the Eastern Cape represent 33.3%, followed by 
Gauteng 28.2%, KwaZulu-Natal 17.7%, and Western 
Cape (20.8%). 

The data collected was analysed with version 22 of the SPSS 
statistical tool, and a measure of central tendency in the 
form of a mean score (MS) was used to rank respondents’ 
perceptions of factors influencing productivity in South 
African construction. Based on the principle of mental 
model and mind mapping, significant CLP influencing 
factors and their relationships were established. With the 
aid of Vensim software, a CLP influences qualitative model 
was developed and subsequently validated. 

4. Results And Discussion
The ranking of factors that influence CLP in South Africa is 
presented in Table 1. The results of the study reveal that 
inadequate workers’ skills represent the most essential 
factor that constitutes a threat to productivity growth in 
South African construction. This factor has not only been 
identified in South African construction, but appears 
to be endemic in developing countries. The problem of 
inadequate skills in construction is consistent with the 
findings of research projects conducted in Bahrain, India, 
Nigeria, North America, Palestine, Qatar, Uganda, and 
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Unforseen conditions 1.14 3.40 30

Job dissatisfaction 1.18 3.39 31

Design errors 1.32 3.39 32

Inappropriate construction methods 1.18 3.38 33

Poor motivational system 1.23 3.38 34

Inadequate bonuses for workers 1.25 3.37 35

Inadequate training facilities 1.22 3.36 36

Poor maintenance of tools and equipment 1.18 3.34 37

Change orders 1.12 3.31 38

Inadequate financial incentives for workers 1.19 3.31 39

Inappropriate training methods 1.21 3.31 40

Payment of low fees for designs 1.22 3.30 41

Poor living conditions 1.33 3.30 42

TABLE 2 
CONSTRUCTION LABOUR PRODUCTIVITY INFLUENCING FACTORS IN SOUTH 
AFRICA AND OTHER 

In order to determine the consistency of the findings of 
this study with that of previous studies, Table 2 compares 
essential CLP influencing factors in South Africa with those 
of other countries. 

Factor (South Africa) Country Author

Inadequate workers’ skills Bahrain , Egypt, India, Nigeria, 
Qatar, Uganda, USA, Zimbabwe

Jarkas et al., 2015; Durdyev 
and Ismail, 2016; Thomas and 
Sudhakumar, 2013; Odesola and 
Idoro, 2014; Jarkas  et al., 2012, 
Alinaitwe et al., 2007; Karimi et 
al., 2017; Chingara and Moyo,  
2014 respectively

Defective workmanship India, Nigeria, Uganda

Sebastian and Raghavan, 2015; 
Olomolaiye et al.,1987; Alinaitwe 
et  
al., 2007 respectively

Industrial action Uganda Mwakali and Hansson, 2007 

Inadequate contractors' experience  
in project planning India Thomas and Sudhakumar, 2013

Payment delays by contractor Palestine Enshassi et al., 2007 

Poor communication management Jordan, Saudi Arabia Hiyassat et al., 2016; Mahamid, 
2013 respectively

Late delivery of materials Chile, India, Iran, Palestine, Qatar, 
Zimbabwe

Rivas et al., 2011; Sebastian and 
Raghavan, 2015; Enshassi et al., 
2007; Jarkas et al., 2012; Dai et 
al., 2007; Chingara, and Moyo, 
2014 respectively

Poor supervision Egypt, Kuwait Hafez et al., 2014; Jarkas and 
Bitar, 2012 respectively

Poor leadership Egypt Hafez et al., 2014 

Absenteeism India, Thailand
Thomas and Sudhakumar, 2013; 
Makulsawatudom et al., 2004 
respectively

Source: Authors’ construct

Most of the previous research undertaken in relation to  
factors affecting CLP have identified and discussed 
essential productivity influencing factors. Taking it further, 
determining the interdependencies of factors influencing 
construction productivity is a different approach to 
addressing the subject. 

Figure 1, therefore, presents the network of essential factors 
influencing productivity in South African construction. 

CLP influencing factors are rarely independent of the 
others, some factors are usually the result of some causes, 
or one factor may trigger the occurrence of others41.  
Given the foregoing, it can be argued that one  
of the plausible ways to address labour productivity 
challenges in construction is by considering how 
productivity factors are related to one another. The high 
cost of training can contribute to contractors’ lack of 
concern for training (A6 in Figure 1), while contractors’ lack 
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would lack the technical-know-how to plan for complex 
facilities effectively.Inadequate experience of contractors 
is largely responsible for the poor planning of construction 
projects31. Inadequate planning can further aggravate the 
detrimental effect of undiscovered anomalous conditions 
on construction sites (E6 in Figure 1). 

Figure 1 suggests that management style relative 
to communication in construction can influence the 
adequacy of clients’ briefs (C2 in Figure 1). It is essential 
that construction clients can articulate their intentions 
and correctly inform the consultants44. Whenever there 
are inadequacies in clients’ brief or lack of designers’ 
experience, it can further influence time for design (D5 in 
Figure 1) as additional time would be required for necessary 
amendments in the designs. Inadequacy in clients’ brief 
would influence the constructability of designs (C3 in Figure 
1). Inadequate constructability experience of designers 
would likely be worsened by excessive bureaucracy (C4 in 
Figure 1). 

Designers are required to be able to contribute to waste 
reduction with qualitative designs45. The negative 
influence of excessive bureaucracy can be mitigated with 
design efficiencies (C5 in Figure 1). The non-involvement of 
contractors in the design phase can contribute to material 
wastage in construction (C6 in Figure 1) as sections of a 
project may need to be reworked due to design errors.

Consultants are required to play a meaningful role to 
mitigate design errors before the construction phase46. 
Involving an experienced contractor in the design phase 
can contribute to mitigating issues that necessitate rework, 
hence, reduce material waste that results from rework. 

FIGURE 1 
CONSTRUCTION LABOUR PRODUCTIVITY INFLUENCES QUALITATIVE MODEL 

5. Model Validation
The qualitative model of CLP influences presented in 
Figure 1 was validated in Port Elizabeth, Eastern Cape 
province, South Africa. The model was validated with a site 
manager, a senior site supervisor, and a project manager. 
The site manager and senior site supervisor work for a 
construction organisation, while the project manager works 
for a reputable project management firm. The site manager 
had approximately 9 years of construction project delivery 
experience, the senior site supervisor had approximately 
41 years of experience in construction project delivery, and 
the project manager had been working in the construction 
sector for approximately 12 years.

Some printed copies of the model were hand-delivered to the 
construction practitioners, and the researcher’s objectives 
of evolving the model were accordingly communicated to 
the research respondents. The respondents were required 
to address two aspects that were considered essential 
to achieving the purpose of the study. Firstly, they were 
requested to painstakingly study the variables that affect 
CLP that were identified in the model and further determine 

the relevance of the variables to the South African context. 
Secondly, they were requested to study the arrows of 
influence (polarities) between variables and further 
determine the plausibility of the polarities considering the 
variables involved. The site manager and site supervisor 
expressed their willingness to assess the relevance of the 
qualitative model based on their experience of project 
deliveries. They requested for three working days to study 
the model after which they suggested the need to schedule 
a meeting in order to express their observations pertaining 
to the model. After the expiration of the requested three 
working days, the researcher visited the site to meet with 
the respondents. The respondents were ready and willing 
to communicate their perceptions of the model. To ensure 
brevity, the essential parts of the communication are 
recorded below. 

The site manager acknowledged the relevance of the 
identified CLP factors to the realities of South African 
construction. He further expressed that the variables 
connected with influence arrows are largely related except 
for the aspect that relates to the client. The site manager 

of concern for training would further influence employees 
attitude to training because most organisations’ workers 
usually consider their employers as being responsible 
for developing their skills. Employees habitually perceive 
that they work for the sustenance of their employers’ 
organisation; therefore their employers should be 
responsible for their development. Contractors are however 
usually cautious of investing substantial capital in training 
construction workers due to the perception that construction 
is project-based, and craft workers may leave for another 
organisation which can eventually result in a loss in 
business42. Admittedly, workers tend to derive a sense  
of importance when their employers’ have a sense  
of concern for their development, while motivation can be an 
important tool for employees’ performance improvement8. 

Consequently, employers’ commitment to training can be 
used as a motivating tool to influence the commitment 
of construction workers (A1 in Figure 1). Workers’ lack 
of concern for training can further contribute to shortage 
of skilled workers on construction projects (A2 in Figure 
1). Inadequate workers’ skill will inevitably engender the 
scarcity of competent workers (A3 in Figure 1) which would 
further aggravate the occurrence of defective workmanship 
on construction projects (A4 in Figure 1). Defective 
workmanship in construction has been largely attributed to 
unskilled labour30. 

Figure 1 further suggests that the leadership style 
of construction organisations would contribute to 
their commitment to training (A7 in Figure 1) and 
further influence the effectiveness of organisations’ 
communication management (C1 in Figure 1). 

The importance of leadership competencies to effective  
project delivery is usually emphasised43. Poor communication  
management among construction organisations, their 
employees, and diverse labour unions would contribute to 
industrial action (E1 in Figure 1). The figure suggests that 
industrial action resulting from political activities can occur 
due to corruption among the leadership of labour unions, 
contractors, and even government agencies (E2 in Figure 
1). Corrupt practices in construction can influence the 
award of construction contracts (E3 in Figure 1). 

Construction projects awarded to contractors as a result 
of corrupt practices can increase the success chances of 
incompetent contractors (E4 in Figure 1) who operate 
predominantly with workers without adequate skills. 
Engaging incompetent contractors in complex infrastructure 
can influence the adequacy of planning for construction 
projects (E5 in Figure 1) as incompetent contractors 
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CONCLUSION AND  
RECOMMENDATIONS

This study has considered essential factors that affect 
productivity in the South African construction industry. 
The findings of this study are largely consistent with that 
of previous studies conducted in developing countries. 
This study; however, provided a further understanding 
of productivity challenges by developing a network of 
productivity influencing factors in the form of a qualitative 
model. The study concludes that the most significant 
factors that affect labour productivity in South African 
construction include inadequate workers’ skills, defective 
workmanship, the practice of awarding contracts to the 
lowest bidders, industrial action resulting from political 
activities, and inadequate contractors’ experience in 
project planning. Based on the qualitative model evolved, 
the identified CLP influencing factors are largely dependent 
on one another. For instance, poor leadership, corruption, 
and industrial action can be deemed to be significantly 
related. Also, poor constructability can be identified with 
clients’ briefs, designers’ experience, and design reviews. 
Notably, training and planning related factors have a more 
considerate causal loop, while most of the challenges that 
confront productivity on South African construction projects 
are attributable to planning, training, and leadership 
problems. 

Consequently, the following are recommended:

• Contractors should be committed to training,
planning, and providing valuable leadership during
the implementation of construction projects;

• Construction project stakeholders should target
best practice to mitigate the propagating effect of
productivity constraining factors within the system

• Further related studies that capture the
perceptions of trade workers are recommended
within and outside the scope of this study.

expressed that clients’ influence on productivity in South 
African construction is minimal.He stressed that the most 
important responsibility of clients is to constitute competent 
consultants, while ensuring that there is an experienced 
lead consultant who should be directly responsible to 
the client. He maintained that most of the production 
challenges usually result from the contractors with respect 
to the issues identified with polarities in the model. In the 
course of the discussion, the site manager noted that there 
are external influences beyond contractors’ control, while 
he further expounded that contractors should be able to 
accommodate some of the eventualities in their plans to 
prevent production loss. 

The construction project manager opined that “this is exactly 
the challenges of productivity in construction; I do not think 
I would have done it differently”. The researcher requested 
the project manager to make comments with respect to 
the relationships between the factors. The project manager 
stated that the factors are much related as expressed in 
the models. The project manager was further probed, but 
declined from making further comments as he insisted that 
there are no comments he would want to make. 

The senior site supervisor expressed that the factors 
identified in the model are major issues that plunder 
production on South African construction sites. He 
maintained that the factors identified in the model are 
related. He advised that explanations should be provided 
for the model to enhance the understanding of the model. 
He stressed that poor leadership and poor supervision 
are major factors that affect productivity growth in South 
African construction. Based on the perceptions and inputs 
of the respondents, the qualitative model of CLP influences 
was accordingly modified and presented

Due to the growing knowledge that productivity 
improvement is an essential tool to sustain a thriving 
economy, assessing productivity is becoming more vital 
to economists and policymakers16. Productivity level in 
an organisation largely depends on the way its production 
process is organised and coordinated17. The phenomenon 
resonates across sectors; therefore, it has been widely used 
by individuals and organisations with diverse knowledge 
and perception.
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Abstract
Purpose
The implementation of green building practices in South 
Africa has increased; however, limited evidence of the 
successful application of the green building principles 
have been documented, especially when it comes the 
student accommodation. The green building principles, 
when applied correctly, is said to improve the efficiency of 
a building, thus making it more sustainable and reducing 
operating costs. The aim of the study is to evaluate the 
level of compliance of the green building principles applied  
in current student accommodation in Bloemfontein. 

Methodology
A survey questionnaire was distributed to students currently 
residing in the student residences on the University 
of the Free State Bloemfontein campus. Nineteen on-
campus residences were used for the evaluation under 6 
Environmental Impact Categories: “Management, Indoor 
Environment Quality, Energy, Transport, Water, Materials. 
SPSS was then used to analyse the data gathered. 

Findings
The interpretation of the data analysis concludes that 
the student accommodation currently constructed in the 
Bloemfontein campus of UFS has not sufficiently applied 
the green building principles to meet the criteria for green 
certification. The main reason could be due to the age of the 
residences as the residences were constructed years back. 
However, the recent renovations of these residences might 
have improved on the green building principles. 

Value
The paper identifies the deficiencies in the application of 
green building principles in the construction f the student’s 
accommodation and thus; gives recommendations to the 
management on how the problem could be rectified for the  
current and future buildings. 

Keywords: Certification, efficiency, green building principles, 
sustainability, students’ accommodation

AN EVALUATION OF THE APPLICATION OF THE GREEN BUILDING 
PRINCIPLES IN STUDENT ACCOMMODATION IN BLOEMFONTEIN
Bernelee Kok1 & Christopher Amoah2 

INTRODUCTION
Green building has been defined as the process that 
is used to construct buildings that are efficient 
and reduce the negative impact construction has on 
the environment, while at the same time providing the 
occupants with a healthy indoor environment1. The 
environment continues to deteriorate as a result of climate 
change, and this phenomenon is known as global warming 
2. The citizens of South Africa are becoming more aware of
the threats to the environment, awareness of the need for
sustainable practices increases. Green building practices
have been used to lower the impact of the building on the
environment and to develop more sustainable buildings 3 4.
Green building makes use of techniques and practices that
incorporates design, construction, and maintenance of the
building to reduce the negative impact of the erection of
buildings on the environment 4. A well-constructed building
with a logical design has a positive influence on the
performance and productivity of the user. Previous research
has indicated that people who work or live in green-certified
buildings have a higher cognizance score than people in
traditionally constructed buildings5. The Green Building
Council of South Africa (GBCSA), established in 2007, is
responsible for green building certification and makes use
of different rating systems to assess the level and standard
of green buildings6. The rating systems provide the criteria
according to which green buildings are measured and have
the benefit of “promoting integrated, whole-building design”
7 6. Certification systems used by the GBCSA include Green
Star Tools; Excellence in Design for Greater Efficiencies
(EDGE) - Residential; Energy Water Performance (EWP);
Net Zero; and Green Star Custom Tools8. The EDGE rating
tool is used to assess the “environmental performance” of
residential buildings in terms of energy, water, and materials
9. In order to achieve Net Zero/Net Positive Certification,
the Carbon, Water, Waste, and Ecology of the project are
rated 8.

The Green Star tools comprise four categories of rating 
tools used for different types of buildings, such as New 
Buildings and Major Refurbishments, Existing Building 
Performance, Interiors Fit-outs, and Sustainable Precincts 
(GBCSA). Certification of a green building is based on the 
assessment of “individual building components against 
nine (9) environmental impact categories”10

. The nine (9) 
“environmental impact categories include Management; 
Indoor Environment Quality; Energy; Transport; Water; 
Materials; Land Use and Ecology; Emissions; and 
Innovation” 11 7. For a building or project to be certified as 
green certain green building principles have to be applied. 
Green building principles are points of consideration when 
embarking on a green building project, especially regarding 
the design, the erection of the building, or the maintenance 
of the building6. Kruger and Seville4 identified eight (8) green 

building principles based on the approach followed by the 
various certification systems, namely: “Energy Efficiency; 
Resource Efficiency; Durability; Water Efficiency; Indoor 
Environmental Quality; Reduced Community Impact; 
Homeowner Education and Maintenance; and Sustainable 
Site Development”4. Studies by various other researchers 
identified five green building principles: “Sustainable Site 
Design; Energy Efficiency; Water Efficiency; Materials and 
Resources; Indoor Environmental Quality”12 13 14 15, which 
summarized and supported the green building principles as 
identified by Kruger and Seville4. The application of green 
building practices has increased as a result of the growing 
awareness of the harmful effects of the built environment 
and the need for building practices that conserve resources 
and are sustainable; however, limited cases in the South 
African context have been documented. 

South Africa has been faced with student accommodation 
shortages since 201516. Managing director of the Student 
Accommodation Group STAG African, John Schooling, 
stated in an interview with Fin24 that the significant 
increase in the number of students that attend tertiary 
institutions, such as universities, is the root cause of the 
accommodation shortages16. Students attend universities 
that are situated in other provinces or cities; therefore, they 
require appropriate accommodation for the duration of the 
course he/she is registered for. The provision of student 
accommodation requires substantial capital investment for 
the construction, as well as the operation and maintenance 
of the building. 

The application of green building principles is said to 
improve the efficiency of a building, thus cutting costs 
and making it more sustainable and affordable17. It 
should then also be possible to make existing buildings 
green by improving energy and water efficiency of the 
building through the correct application of green building 
principles. This research, therefore, investigates whether 
the student accommodation constructed in Bloemfontein 
have applied green building principles, as well as how 
student accommodation can be made more affordable 
and sustainable through the application of the green 
building principles. The focus of the study is student 
accommodation on the main campus of the University  
of the Free State (UFS) in Bloemfontein

Green building application 
in South Africa
It is well known that the built environment is a significant 
contributor to the deterioration of the environment. The built 
environment in Africa is responsible for 56% of all energy 
consumed, 5% of all water consumed, and 25-40% of 
the waste generated 18. Evidently, alternative construction 
practices, such as green buildings that do not produce as 
much waste or consume a lot of energy, should be used 
19. The Green Building Council South Africa (GBCSA) is
an organization that focuses on the implementation of
green building practices to improve the sustainability of the
buildings in the South African property industry, while at
the same time reducing the negative impact construction
has on the environment 20.

The application of green building principles and practices 
in the South African context has limited documented cases 
of success. However, South Africa has been experiencing 
growth in the implementation of green practices by 
various built environment professionals. Using sustainable 
materials and implementing green building practices has 
been a means of increasing a building’s energy efficiency, 
thereby reducing energy costs, and reducing maintenance 
and running costs 21 20 22. According to the Green Building 
in South Africa, Guide to Costs & Trends, most Green Star 
SA certified buildings are found in “Gauteng, Western Cape 
and Kwazulu-Natal in the Durban and Umhlanga area” 20.

Green building concept and certification
The GBCSA created the Green Star SA rating tools to measure 
the impact a building has on its immediate environment, 
as well as how sustainable its design, construction, etc. is. 
The standards against which the buildings are assessed are 
provided by the rating tools 7 6. The tool comprises nine 
(9) environmental impact categories: “Management, Indoor
Environment Quality, Energy, Transport, Water, Materials,
Land Use, and Ecology, Emissions, and Innovation” 11 7.
The impact categories determine what makes the building
green, and then evaluates how green the building is through
inspection and rating system based on the elements
incorporated into the building.

To be certified green, a building should be “resource-
efficient,” which means that it should be constructed with 
non-toxic materials, and where appropriate, with recycled 
material. Green buildings are “designed, constructed and 
managed” to reduce the negative impact buildings have 
on the surrounding environment and the people making 
use of the building 19. The materials used for construction, 
including the fresh materials, should be sourced from local 
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suppliers who make use of sustainable materials, to meet 
the criteria of the impact categories. Points are awarded 
for the usage of renewable energy resources, such as solar 
panels or photovoltaic panels, as well as “energy-saving 
air conditioning and lighting fixtures” 23. Green buildings 
incorporate passive strategies for controlling day and night 
temperatures and should, therefore, be properly insulated. 
The environmental impact categories also assess the 
building’s use of natural light, the quality of fresh air as well 
as the indoor air quality, and how the waste generated by the 
building is removed 4 8. Water conservation or harvesting 
methods used by the building, as well as plumbing fixtures, 
are evaluated for water efficiency purposes 24.

Sustainability in design and construction practices is 
essential if we wish to continue constructing new buildings, 
bridges, etc. without causing any further damage to the 
environment. The construction of green buildings in 
South Africa has increased, but very few developers have 
embarked on projects that fully implement green building 
principles and practices 21. There are not enough green 
building professionals in South Africa who can encourage 
and implement the practices 25. Green building is not a 
new concept, as it has been researched over many years, 
only the technology and methods used to construct green 
buildings have been further developed and advanced.  

Benefits of green building
The perception developers have that green building 
is more expensive, discourages them from investing. 
Therefore, it is vital to provide construction professionals 
and developers with the benefits green buildings can have 
over conventional buildings. It is also essential to keep in 
mind buildings have an impact on the people making use 
of the building, which means the design and operation of 
the building should promote “occupant health and well-
being” 26 11. A significant benefit of green building is that it 
is environmentally friendly and does not produce as much 
waste as conventional construction. 

Although construction costs are higher, it is only marginal at 
an average of 5%, as proved in the Green Building in South 
Africa Guide to Costs & Trends 20. The initial additional cost 
is outweighed by future benefits, such as “lower operating 
costs; efficient and resilient building with a long life-cycle, 
does not have a negative impact on the environment and is 
capable of withstanding the elements; improved health and 
well-being of occupants, as well as increased productivity; 
attracting and retaining key tenants or staff; and a building 
with a higher market value” 27 28 29. Green buildings make 
use of less natural resources during construction and during 
its life-cycle, which results in lower utility costs for water 

and electricity, as well as waste. According to Cameron 30, 
more people are making use of “energy-saving practices,” 
as more affordable green building technology becomes 
available, because of the rising utility.

The indoor environment and climate created by the 
building should be beneficial to the health of the 
occupants. Sufficient fresh air in the building, non-toxic 
paint, control of indoor temperature and lighting levels, 
etc. contribute to a healthy environment, thus increasing 
the productivity of the occupant 31. Developers can get 
higher market value from green buildings because the 
materials and methods used are more “technologically 
advanced,” which enables developers to ask higher rental 
rates, leading to increased returns.

Greener approach to construction
Materials used in green building construction should 
enhance the performance of the building in terms of 
energy, water, and resource efficiency 32. Green materials 
produce less waste during construction, as most materials 
can be recycled or reused. Kukreja 24 identified types of 
materials appropriate for green construction. Examples of 
these materials include recycled materials, such as “steel; 
concrete made of crushed glass and wood chips or slag; 
natural or renewable materials like the certified word or 
solar tiles; non-toxic materials; resistant products; products 
that have been remanufactured for improved performance, 
such as plastic ceilings; materials that can be reused, such 
as previous plumbing that is still in good condition or old 
doors that have been carefully removed” 24 33. 

Durable materials should be specified and used to construct 
the building because the longer the materials last, the 
less maintenance and replacements are required leading 
to lower operational and maintenance costs, thus making 
the building more environmentally friendly 34. “Water-
conserving materials” should be considered during the 
design phase to ensure the optimal efficiency of the building. 
Water-conserving materials reduce the volume of water 
needed for the construction of the building, reduces water 
consumption over the building’s lifecycle. These materials 
also allow less water to be wasted. Energy conserving 
materials, such as solar tiles or smart insulators, help to 
reduce the energy consumption of the building, which in 
turn leads to lower electricity costs 22 24.

Green building principles  
in student accommodation
Construction industry professionals are placed under a lot 
of pressure to design and construct buildings that do not 
harm the environment, are efficient, and cost-effective to 
maintain and operate, and therefore make use of green 
building construction 17. Research by Kruger and Seville 
4 found that the green building principles are: “Energy 
Efficiency; Resource Efficiency; Durability; Water Efficiency; 
Indoor Environmental Quality; Reduced Community Impact; 
Homeowner Education and Maintenance; and Sustainable 
Site Development.” Recent studies support their findings 
but with a few adjustments. Green building principles have 
since been identified in the National Institute of Building 
Sciences’ definition of sustainable building design as: 

“Optimize Site Potential; Optimize Energy Use;  
Protect and Conserve Water; Optimize Building Space 
and Material Use; Enhance Indoor Environmental Quality; 
Optimize Operational and Maintenance Practices” 33. 

It is necessary to implement certain elements and practices 
if one wishes to meet the criteria of a green building. For 
this reason, green building principles have been identified 
and used as guidelines for the application of green building 
practices in construction, as well as to ensure the design 
and construction of the building have a less harmful impact 
on the environment 35. The principles provide that the 
building should use energy efficiently; incorporate systems 
to conserve water and promote efficient use thereof; proper 
use of the site and surroundings so that it can increase 
the building’s efficiency and, at the same time, reduce its 
impact on the environment 24. 

Sustainable building design should further ensure that 
appropriate materials are used to increase resource 
efficiency and help take some strain off of the limited 
natural resources available 33 36. The building should also 
provide the occupants with a healthy indoor environment 
that has sufficient fresh air flowing through and make 
use of renewable energy sources to operate the building. 
Designers and consultants use green building principles 
when specifying the materials and processes required to 
ensure minimal waste and pollution during construction, as 
well as easy maintenance at a low cost once the building is 
completed 28 24 25.

South Africa has been struggling with student 
accommodation shortages for many years, and according 
to an article by the South African Government News Agency 
37, the country was faced with approximately 195 800 

shortages in 2010 already 37. Student Accommodation 
Group (STAG) African is focused on the “design, 
construction, financing and management of student 
accommodation” to provide those attending universities 
and other tertiary education institutions with a suitable 
place to stay 38. STAG has been actively trying to reduce 
the accommodation shortages faced by students in South 
Africa, while at the same time constructing buildings that 
are sustainable and environmentally friendly. They make 
use of lightweight steel construction methods, and through 
experience noted that construction time is reduced up to 
40%, total building costs could be reduced by 13%, and 
the cost of heating and cooling a building is up to 89% 
lower 38. Using this method of construction can reduce 
waste generated during construction from “25% to less 
than 0.1%” 38 18. 

The University of Stellenbosch Tygerberg Medical Campus 
faced a student accommodation crisis in 2013, and with 
the help of STAG African, they managed to house 160 
students. The student accommodation is designed to have 
eight (8) rooms with either single or double bedrooms. 
STAG used lightweight steel and Versapanel cement particle 
board or cladding to construct the building. These materials 
offer excellent sound insulation, thermal properties, and do 
not require a lot of maintenance as it is durable. Innovative 
Building Technology (IBT) materials and components can 
be prefabricated, making it easy and quick to install 38. 
This way, construction time is reduced, and quality can be 
ensured through standardization of the components. 

During the design of the building, various environmental 
factors are taken into consideration to ensure the building 
is sustainable and does not have a negative impact on the 
environment. Construction of the lightweight steel building 
produces minimal waste as STAG recycles the off-cut steel 
and uses it to manufacture new steel components. LED 
lights and solar energy or heat pumps are incorporated into 
the building to reduce its energy consumptions, and timers 
were installed to the showers to ensure students do not 
waste water or use excessive amounts. The methods and 
materials used for construction, as well as the installation 
of energy-conserving appliances, fittings, and fixtures, 
increases the efficiency of the building. The construction 
cost amounted to R 26 000 000 and had a construction 
time of 7 months, which just shows how quick buildings 
can be erected and occupied when using IBT 38. Developers 
can start making returns on the rental rates a lot quicker 
than with conventional construction.
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Research Methodology 
Research methodology, also known as the research strategy, 
can be designed in various ways and using different types 
of data 39. In addition to the secondary data, this study 
made use of the quantitative research method to collect 
primary data. Creswell 40 also suggests that the quantitative 
research method includes the process of writing the result 
of a study after the collection, analysis, and interpretation 
of the data. Collecting primary data for the quantitative 
research approach requires the researcher to gather 
information from the participants to the study using data 
collection instruments such as survey questionnaires 41. 
The study is designed to evaluate the current green building 
compliance of student housing in Bloemfontein and identify 
areas where green building principles should be applied, 
by analysing the students’ perceptions of their current 
accommodation through structured questionnaires. 

In order to identify the various student residences on the 
University of the Free State (UFS), the school website was 
used to indicate the student accommodation currently 
constructed on the Bloemfontein campus. The UFS student 
accommodation on the Bloemfontein campus comprises 
seven (7) men’s residences, eleven (11) ladies’ residences, 
and two (2) mixed residences, thus, 20 apartments were 
identified to be evaluated for green building application. 
Random sampling ensures that all the participants have 
an equal chance of being selected from the concerned 
population and also make it possible for those chosen to be 
an accurate representation of the entire population 41, was 
employed by the researcher. However, for a participant to 
be included in the study, the participant must be a student 
who occupies the housing/student accommodation under 
evaluation and 18 years or older. Thus, one is not qualified 
to partake in the survey if one is not a resident of the 
accommodations included in the study. 

Structured questionnaires were sent to the students 
who are residing in these 20 residences, of which 
responses were returned from 19 residences. The survey 
questionnaire consists of 9 biographical questions about 
the respondents, followed by a series of questions where 
the students had to rate their opinion on the green building 
principles applied in the accommodation they are currently 
occupying under the following green building assessment 
criteria; Environmental Impact categories: Management; 
Indoor Environment Quality; Energy; Transport; Water; and 
Materials 9. Respondents had to thick according to their 
opinion the compliance levels under each of the assessment 
criteria using 4-like Bert scale, where 1 = Not Available, 2 
= Bad, 3 = Satisfactory and 4 = Good. 

In all, 150 questionnaires were distributed to the 
respondents, of which 100 were received back, indicating 
a response rate of 67%.

Data collected were then coded into a Microsoft Excel 
spreadsheet. Statistical software program, called Statistical 
Package for Social Sciences (SPSS), was then used to 
analyse the data by indicating how many participants were 
involved, the number of answers for each question, the 
average answer per question, and ranking according to the 
mean values. The data obtained was then presented in a 
table and graph formats, indicating the frequency of each 
answer to each variable to enhance the explanation. 

FINDINGS AND DISCUSSIONS 

Demographic Information 
of the respondents
In the first section of the survey, participants were asked 
to indicate their gender and age group. Figure 2 provides a 
summary of the biological information of the respondents. 
Figure 2 demonstrates that the 21 to 30 year age group 
(57%) comprised 31% female respondents and 26% male 
respondents, followed by the 18 to 20 years age group 
(43%) consisting of a majority (36%) female respondents 
and a mere 7% male respondents.

FIGURE 2 
AGE AND GENDER OF RESPONDENTS 

These findings indicate that the female population 
(67%) of the study was more than double the number 
of the male population (33%). The poor balance of 
respondents could be due to the larger quantity of 
ladies’ residences on the UFS main campus compared 
to the men’s residences and co-ed residences. 
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Respondent’s accommodation  
distribution
The participants were asked to name the student 
accommodation they were occupying at the time of the 
study. The accommodation identified by the respondents is 
presented in Figure 3.

FIGURE 2 
AGE AND GENDER OF RESPONDENTS   

Figure 3 shows that the questionnaires were fairly 
distributed across the residences; however, Emily Hobhouse 
(10%), returned the most completed survey questionnaires 
followed by another ladies’ residence, NJ van der Merwe, 
Karee and Villa Bravado with 8% respectively. 

Respondent’s accommodation cost
Table 2 indicates the cost of the student accommodation, 
according to the respondents.

TABLE 2
 STUDENT ACCOMMODATION COST  

RENT
Rent value per month Frequency Percent
R1000 - R2000 22 22.0

Over R2000 78 78.0

Total 100 100.0

ELECTRICITY
Total

Below R200 R200 - R300
Included in  

the rent

WATER
R100 - R200 1 1 0 2

Included in  
the rent

0 0 98 98

Total 1 1 98 100

According to the findings in table 2, the majority (78%) of 
the respondents pay more than R2000,00 per month for 
rent. Monthly utility costs, such as water and electricity, 
are included in the rent for the majority (98%) of the 
respondents. Other respondents (2%) pay more than 
R200 for water and electricity per month. Respondents 
found this section challenging to answer as they pay their 
accommodation fees for the on-campus residences every 
year and not monthly, as asked in the survey.

The UFS Fees Yearbook 2019 Information Booklet under 
the “Housing and Residence Affairs” section provides 
average prices for accommodation on the various campuses 
and based on the type of hostel 42. The average costs for 
student accommodation on the Bloemfontein campus are 
presented in Table 3.
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Table 3 shows that the average price for accommodation 
calculated monthly will amount to more than R2000,00 
per month, including water utility cost but excluding 
the “electricity levy” of (R340–R420 per year) students 
are required to pay if they have a fridge in their room. 
Additionally, all occupants of the on-campus student 
accommodation are required to pay a breakage deposit of 
R960 before they are allowed to move in 45. Therefore, 
it could be deduced that the results obtained from the 
questionnaires are accurate. 

Application of Green Building Principles 
in Student Accommodation

The respondents were asked to tick the various assessment 
criteria used in assessing the green building compliance 
level in buildings whether these assessment criteria were 

TABLE 4 
RESPONDENTS OPINION OF THE MANAGEMENT ASPECT OF GREEN 
BUILDING APPLICATION

MANAGEMENT
Opinion N=100 Mean 

score
Rank Not 

Available Bad Satisfactory Good

Building Tuning - the flat is 
comfortable to occupants and has 
energy efficient services

0% 4% 56% 40% 3,36 1

Environmental Management - 
there is a strict environmental 
management system put in place 
at the flat that all the tenants must 
comply with

8% 3% 54% 35% 3,16 2

Building Users’ Guide -  
There are a building user’s  
guides that provide information 
relevant for the occupants

11% 2% 65% 22% 2,98 3

Airtightness Testing -  
there are measures in place to 
reduce uncontrolled air leakage in 
buildings

26% 9% 57% 8% 2,47 4

applicable in the residences they reside in. The responses 
were then analysed using SPSS to determine the mean 
values of each assessment criterion and ranked according 
to the mean values. The higher the mean value of the 
assessment criterion, the higher the application level of 
green building principle in the construction of the student’s 
accommodation. 

Management

Respondents rated each statement on a scale of 1 to 
4, as presented in table 4, with regard to the building 
management aspect of the green building principles. The 
management aspect of the green building assessment 
criterion has sub-categories assessment criteria such as 
building tuning, environmental management, building 
user’s guides, and airtightness, as indicated in table 4.

TABLE 3
UFS AVERAGE PRICES FOR STUDENT ACCOMMODATION

Junior Hostels
Average Price  
(per year)

Average Price  
(per month)

Double room R23 860,00 R1988,33

Single Room R26 580,00 R2215,00

Abraham Fischer R27 540,00 R2295,00

House Outeniqua, ConLaures, 
Harmony
Double room shared R34 370,00 R2864,17

Single room R37 375,00 R3114,58

Paraplegic (on suite) R35 750,00 R2979,17

Average R30 915,00 R2576,25

Additional Costs
Breakage deposit R960 Per year

Electricity levy for the fridge in residence R340 – R420 Per year

Source: Adopted from Fees Yearbook: Information Booklet  
(University of the Free State, 2019, pp.13-16)

From table 4, building tuning was ranked number 1, 
with a mean score of 3.36, followed by Environmental 
Management second with a mean of 3.16. The Building 
Users’ Guide ranked number 3 with a mean score of 2.98, 
suggesting the application or implementation of these 
credits have been achieved to a satisfactory level according 
to the respondents. Airtightness testing was ranked last 
(4th) as respondents could not identify measures used 
to control air leakage in the building. These findings 
suggest that participants are overall satisfied with the 
green building features currently installed or applied to the 
residence with regard to building management; however, it 
is possible for the university to spend less on heating and 
cooling the building by applying green building principles to 
reduce unwanted air leakage as airtightness influences the 
building’s thermal abilities and comfort.

Indoor environmental quality
Likewise, the respondents were asked to tick the 
applicability of various elements under indoor environment 

quality concerning their residences. Table 5 presents the 
respondent’s opinions on the indoor environment of their 
accommodation. Findings from Table 5 indicate mould 
prevention had the highest mean score of 3.33, followed by 
air change effectiveness with a mean of 3.32 ranked second, 
and thirdly environmental tobacco smoke avoidance with a 
mean of 3.39, which suggests a healthy environment for 
students. It can further be depicted that there is a lack 
in carbon dioxide monitoring and control (mean score = 
1.89), as 57% of the respondents indicated this green 
building feature is not available in their residences and 
therefore ranked the least. The low ranking of the internal 
noise level feature could be due to a large portion (43%) of 
respondents indicating the noise level inside the residence 
was terrible, while only 5% stated that the noise levels 
were good. As there are over 100 students occupying the 
residences at a time, it can be expected that noise levels 
will be high, which could hinder some students’ ability to 
study and therefore emphasizes the need for the application 
of the green building principles in terms of noise control 
mechanisms.
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TABLE 5
RESPONDENTS OPINION ON INDOOR ENVIRONMENTAL QUALITY

INDOOR ENVIRONMENTAL 
QUALITY

Opinion N=100 Mean 
score

Rank Not 
Available Bad Satisfactory Good

Mould Prevention – I have not 
experienced any mould growth in my 
room or within the complex that could 
impact on occupant health

1% 1% 62% 36% 3.33 1

Air Change Effectiveness - there is 
effectively optimum air quality to any 
occupant in the flat

2% 2% 58% 38% 3.32 2

Environmental Tobacco Smoke 
Avoidance - the flat rules does not 
allow occupants to smoke inside the 
building and the rooms 

0% 8% 55% 37% 3.29 3

Electric Lighting Levels - the available 
light levels in the room is enough 0% 11% 52% 37% 3.26 4

Ventilation Rates - the designs of the 
flat allows ample amounts of outside 
air to counteract the build-up of indoor 
pollutants.

1% 8% 59% 32% 3.22 5

Thermal Comfort - the warmness 
inside the room is comfortable at all 
times

1% 6% 70% 23% 3.15 6

External Views - the design of the  
flat provide occupants with a visual 
connection to the external 
environment.

0% 13% 60% 27% 3.14 7

Daylight - the design of the flat allows 
for good levels of daylight for the 
tenants

0% 13% 61% 26% 3.13 8

Daylight Glare Control - the design 
of the flat helps to reduce the 
discomfort of glare from natural light

4% 14% 64% 18% 2.96 9

Individual Comfort Control - the 
design the flat allows us to control the 
temperature of the room

7% 17% 58% 18% 2.87 10

Hazardous Materials - there is a 
system in place to reduce the health 
risks of occupants from the presence of 
hazardous materials

15% 7% 61% 17% 2.80 11

Internal Noise Level - the noise control 
mechanisms in the buildings helps to 
maintain internal noise levels at an 
appropriate level

6% 43% 46% 5% 2.50 12

Carbon Dioxide Monitoring & Control 
- there is a system in place at the flat
to monitor carbon dioxide levels to
ensure delivery of optimum quantities
of outside air

57% 11% 18% 14% 1.89 13

Also, the prevention of the occupants from hazardous 
materials (mean score = 2.80) was ranked low even 
though the majority describe the mechanism in place at 
their residences as satisfactory. The authorities should, 
therefore, consider putting in place stringent mechanisms 
to safeguard the occupant from hazardous substances. 
Daylight availability (mean score = 3.13) was also 
recognised by the majority of respondents (87%) as being 
satisfactory and good enough in their residences. This 
is also good as it may decrease the cost of electricity as 
artificial lights may not necessarily have to be on most of 
the time to get the required level of light for their activities 
on the premises. 

Energy

Respondents provided information regarding the energy 
efficiency of the student accommodation and its services. 
These findings are presented in table 6. In support of 
the satisfactory daylight in the premises, the majority of 
the respondents (87%) indicated that the lighting power 
density in their room is adequate and proper, with the 
highest mean score of 2.92. This means they do not have 
to always put on their light to have the required level of 
light in their rooms, which in a way reduces the amount 
spent on electricity bills. On the other hand, the majority of 
the respondents (65%) believe their residence allows them 
to reduce the energy demand at peak hours. However, a 
sizeable number of the respondents (35%) think otherwise 
in terms of their ability to control energy levels at peak 
hours.

TABLE 6 
RESPONDENTS OPINION ON ENERGY EFFICIENCY

ENERGY 
Opinion N=100 Mean 

score
Rank Not 

Available Bad Satisfactory Good

Lighting Power Density - there is 
enough provision of artificial lighting in 
the rooms and the complex in general

13% 0% 69% 18% 2.92 1

Peak Energy Demand Reduction –  
the design of the flat make it possible 
to reduce light supply

34% 1% 57% 8% 2.39 2

Lighting Zoning - there is a system in 
place to control the lighting that makes 
it possible to make use of light at only 
the occupied areas

39% 4% 50% 7% 2.25 3

Energy Sub-Metering - there is meters 
installed in every room to manage 
energy consumption

87% 0% 7% 6% 1.32 4
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Lighting zoning was ranked third (mean score = 2.25), 
as 43% of respondents indicated that the residence did 
not have mechanisms installed that allowed them to make 
use of lighting only in some occupied areas at a time. The 
layout of the apartment also influences the lighting zoning 
as it determines where and how the light switches and 
control points can be placed.  The implication is that the 
residence has to put on the light even in the areas where 
light may not be needed at a particular time, which may 
negatively affect the consumption power in their residences 
and hence the amount they spent on electricity. Likewise, 
energy sub-metering, whereby each has its electric meter, 

was described as non-existence in their apartments by 87% 
of the respondents. This situation may prevent occupants 
from monitoring their power consumption individually and 
from taking measures to minimse electricity usage where 
necessary. 

Transport
The respondents were again asked to rate the availability 
element of green building principles in their residences. 
Table 7 indicates the respondent’s opinion on each criterion 
under transport. 

TABLE 7 
RESPONDENTS OPINION ON TRANSPORT FEATURES

TABLE 8 
RESPONDENTS OPINION ON WATER EFFICIENCY

TRANSPORT 
Opinion N=100 Mean 

score
Rank Not 

Available Bad Satisfactory Good

Provision of Car Parking - there is 
enough parking available at the 
complex

3% 5% 49% 43% 3.32 1

Local Connectivity - there is adjacent 
community amenities around the 
complex which reduce the overall 
number of trips taken by building 
tenants

29% 11% 46% 14% 2.45 2

Commuting Mass Transport - there are  
mass transport services available 
around the complex

47% 6% 34% 13% 2.13 3

TRANSPORT 
Opinion N=100 Mean 

score
Rank Not 

Available Bad Satisfactory Good

Occupant Amenity Water - the designs 
of the complex makes it possible to 
reduce potable water consumption

25% 9% 48% 18% 2.59% 1

Water Meters - there are water meters 
installed to monitor and manage water 
consumption.

72% 7% 15% 6% 1.55% 2

Landscape Irrigation - the maintenance 
of the lawns and landscape within the 
complex does not rely on the use of 
potable water

68% 18% 11% 3% 1.49% 3

These findings suggest that respondents were mostly 
satisfied with the provision of car parking available at the 
residence as it was ranked first with the highest mean score 
of 3.32. All apartments have dedicated parking areas; 
some also have basement parking. Local connectivity 
(mean score = 2.45) was ranked second, followed 
by commuting mass transport as third (mean score = 
2.13). The majority (60%) of respondents also indicated 
that the nearby community amenity around the campus 
was sufficient. This could be a result of the various food 
facilities located on the Bloemfontein campus, as well as 
shopping centres such as Bloemgate and Brandwag being 

walking distance from campus. Other accepted amenities 
by the Green Star SA rating tool include hardware stores, 
gyms, places of worship, banks or ATM, etc. which are all 
available around the periphery of the university campus. 
On the other hand, 40% of the respondents indicated 
that the amenities in the adjacent communities are not 
enough; hence they have to take a trip at a distance to 
access these facilities. This may be due to the location 
of their residences within the university campus.  
The findings also indicate that 47% of the respondents are 
satisfied with the mass transport facility available nearby 
whilst the majority (53%) of them are not satisfied with the 

mass transport facilities available around the residences. 
The university has only a mini taxi station within the 
campus. There are no buses or train transport available 
near the university premises; hence this might have 
contributed to the respondent’s unsatisfactory response to 
this particular feature of green building principle as they do 
not easily get transport to their destination when required.

Water
This category is used to determine how much the  
building relies on the use of potable water. Respondents 
rated their opinion on the water efficiency of the residence, 
and findings are presented in Table 8.

Occupant Amenity Water was ranked first with the highest 
mean score of 2.59, followed by Water Meters with a mean 
score of 1.55, and Landscape Irrigation (1.49) ranked last. 
The findings also show that more than half (66%) of the 
respondents believe that the design of the residence makes 
it possible to reduce water consumption. This would involve 
the installation of water-efficient fixtures and fittings 9, as 
well as implementing greywater harvesting systems as 
found in student accommodation constructed on the UFS 
South Campus. However, 77% of the respondents believe 
the meter installation is horrible and non-existences at their 
rooms to enable them to monitors their water consumption. 
This finding is not surprising as the residences on campus 
have no room-based meter installation. Again, the majority 
of the respondents (86%) were not happy with the usage 

of pipe water for the maintenance of lawns around their 
premises as they believe there is over-reliance on portable 
water instead of greywater for the watering of lawns and 
landscaping. These findings are, however, surprising, 
as the estate department of the University is currently 
installing water harvesting and grey water facilities to water 
the lawns and landscaping and to reuse the greywater at 
the toilet rooms in some of the residences. Perhaps the 
respondents see these interventions as too late. The 
findings thus suggest that the water usage efficiency aspect 
of the green building criteria has not been achieved among 
the accommodation facilities on the UFS campus.
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Materials
The materials and methods used to construct the building 
should be durable and have no adverse effects on its 
surrounding environment. Respondents were therefore 
asked to indicate their opinions on this green building 
criterion concerning their residences. Table 9 shows the 
findings from the survey questionnaire. Local Sourcing was 
ranked first with the highest mean score of 2.94, followed 
by Recycling Waste Storage (2.37), and Reused Materials 
(2.37) ranked at number 3 indicating a pleasant environment 

for recycling has been established. It is essential to bear the 
age of the student accommodation in mind when looking at 
the findings of this category, as these buildings were erected 
many years ago using conventional methods. Other than 
local sourcing of materials, waste recycling, and reduction 
of steel usage in the construction of the buildings where 
the majority of the respondents (80%, 75%, and 53%) are 
respectively satisfied, respondents were generally not happy 
with other aspects of materials used for the construction of  
the residences. 

TABLE 9
RESPONDENTS OPINION OPINIONS ON MATERIALS

MATERIALS
Opinion N=100 Mean 

score
Rank Not 

Available Bad Satisfactory Good

Recycling Waste Storage - there is a 
mechanism available within the apartment 
to facilitates the recycling of waste

21% 3% 49% 27% 2.82 2

Reused Materials - the materials used for 
the construction of the apartment have a 
long useful lifespan.

35% 15% 28% 22% 2.37 3

Shell & Core or Integrated Fit-Out - the 
materials used for building, helps to 
eliminate the need for immediate tenant 
repairs.

38% 17% 22% 23% 2.30 4

Concrete - there is a reduction in concrete 
used for the construction of the apartment 52% 6% 27% 15% 2.05 6

Steel – there is a reduction of steel used in 
the construction of the apartment 42% 5% 43% 10% 2.21 5

PVC Minimisation - there is a reduction 
in the use of Poly Vinyl Chloride (PVC) 
products in the construction of the building

62% 8% 25% 5% 1.73 9

Sustainable Timber - there is reused  
timber products used for the construction 
of the building

61% 8% 22% 9% 1.79 8

Design for Disassembly - the method used  
for the construction of the apartment 
makes it possible for the materials to be 
demolished and reuse

55% 10% 26% 9% 1.89 7

Local Sourcing - the materials used for the 
construction of the building can be sourced 
locally in Bloemfontein

18% 2% 48% 32% 2.94 1

Respondents believe that most of the materials used for 
the construction could be sourced locally whilst there 
are facilities at the apartments that enable them to store 
their waste for recycling purposes. These findings are not 
surprising as the buildings were mostly made of brick and 
motor, and there are containers available at the premise to 
collect the waste materials from the occupants, which are 
then collected by the recycling companies.

However, 58% of them were not satisfied with the usage of 
concrete in the construction process as most of the building 
has a tremendous amount of concrete for columns, beams, 
and floor slabs. Also, 69% and 70% of the respondents are 
not happy with sustainable timber and PVC usage in the 
construction of the buildings. Most of the buildings have 
minimal or no timber usage in the construction process, 
whilst most of them made use of Poly Vinyl Chloride (PVC) 
products for plumbing works and drainage aspects of the 
building. Likewise, 65% of respondents were not happy 
with the design for reuse of the building’s components 
aspect as these buildings cannot be disassembled and 
reused for another building as they are mostly made of 
brick and motor. These findings suggest that the student 
accommodations constructed in Bloemfontein UFS campus 
do not sufficiently comply with the material aspects of the 
green building principles as these buildings were erected 
many years ago and thus, did not incorporate recycling 
materials or recycled materials in the construction process. 

Discussions
The findings from the analysis indicate that the 
application of the green building principles in the student’s 
accommodations in the Bloemfontein UFS campus is not 
encouraging under all the green building criteria under 
assessment. In terms of the management aspects of the 
green building assessment criteria of the various student’s 
apartments under review, the compliance level was 
satisfactory and encouraging according to the rating by 
the inhabitants. This means that the authorities in charge 
of the management of these apartments make available 
building user manuals to the residents to enable them to 
have an idea about the various areas of the apartments and 
their uses. There are also measures in place to control air 
seepage into the rooms, and thus allowing the inhabitant 
to control room temperature. The comfortability of the flat 
is adequate to the occupants, and energy-efficient services 
are also in order. 

Concerning the indoor environmental quality, the 
respondents generally rated it as satisfactory; there is no 
growth of mould in the apartment to pose a health risk to 
the occupants. Again, the effectiveness of the air quality 
within the apartment is up to standards, and the rules 

within the residences do not allow tobacco smoke, which 
may have an adverse effect on the surrounding air quality. 
The rooms also have adequate lighting, and the design of 
the flats did allow ample air outdoor air to neutralise the 
indoor air. The indoor temperature is satisfactory to the 
inhabitants at all times, and the design made it possible 
for the occupants to visualise the outside environment from 
the indoors, thus allowing daylight penetration into the 
rooms, which is a crucial requirement for green building 9. 
Occupants are also able to control the room temperature, 
and the prevalence of the hazardous material is non-
existent within the apartments. There are also mechanisms 
available to the inhabitants to control the noise level within 
their room. However, there was no mechanism in place 
to monitor and control carbon dioxide levels to ensure the 
delivery of optimum quantities of outside air, which is not 
appropriate, according to GBCSA 9.

Energy-wise, the student’s accommodation surveyed, 
were no having an encouraging rating, except one of the 
criteria. There is enough provision of artificial lighting in the 
rooms and the complex in general, and the design of the 
apartments also allows for the reduction of energy demand 
during peak hours. According to Engel 28, one of the seven 
principles of green building is the ability of the occupants to 
regulate electricity usage during peak consumption times. 
Unfortunately, there were no separate meters installed at 
the individual rooms to enable the inhabitants to manage 
their energy consumption level. It is suggested by GBCSA 

9 that a critical hallmark of green assessment is the ability 
of the residents to control their energy usage levels at all 
times. 

Concerning transport assessment criteria, it was evident that 
there are enough parking spaces available to the occupants 
within the apartments assessed, and the connectivity 
to the nearby community was also encouraging; thus, 
the respondents rated them as satisfactory. There was, 
however, no mass transport services around the apartments 
to convey the inhabitant to and from town. The student’s 
apartments surveyed thus, do not fully comply with the 
transport aspect of green building assessment criteria 9. 
Regarding water efficiency, the rating was meager. Although 
occupants can control the water they consume, there were 
no individual water meters installed to enhance room water 
consumption monitoring. The absence of water meter per 
room may increase the general cost of water consumption, 
which is then transferred to the entire student residing in 
the apartment without considering individual consumption 
levels. According to Kruger and Seville4, individuals should 
be able to manage their utility consumption levels at all 
times in green building apartments. The maintenance of 
the lawns and landscape around the residences assessed 
heavily rely on the usage of portable water instead of 



Journal of Construction Vol13 | Issue 148 49Journal of Construction Vol13 | Issue 1

harvested or greywater, thus failing to comply with the 
water efficiency aspect of the green principles. It must be 
emphasised that the university authorities in the recent 
time, is installing rainwater harvesting and greywater usage 
facilities in some of the residences to reduce the usage pipe 
water to maintain the landscapes and even reuse the grey 
water for the toilet flushing systems.

The rating of the materials used in the construction of 
the apartment was generally not satisfactory. This finding 
was not surprising, having in mind that the buildings 
were constructed years back. There are, however, waste 
recycling storage facilities located within the vantage 
points in the residences to enable the inhabitants to store 
their waste materials at any point in time. Although the 
materials used for the construction of these apartments 
have long useful lifespans, they are not reusable materials 
as they are mainly made of bricks, concretes, and steel. 
GBSCSA9 proposes a low usage of construction materials 
such as brick, concrete, polyvinyl chloride (PVC), and steel 
as they are not reusable and recyclable. 

CONCLUSION AND  
RECOMMENDATIONS

According to the findings of the empirical study, the overall 
impression of respondents regarding the application of 
green building principles is satisfactory with some aspects 
such as management of the building, indoor environmental 
quality, energy efficiency of the buildings, and availability of 
transport facilities within the peripheries of the buildings. 
On the other hand, the majority of the respondents do not 
think the green building aspects such as materials used 
for the construction of the residential buildings and water 
efficiency usage have not been achieved in their residencies. 
One can, however, based on the findings conclude that the 
application of the green building principles in the UFS on-
campus students accommodation is generally encouraging, 
and these may be a result of ongoing renovations 
executed by the estate department of the university. These 
renovations might have incorporated some of the green 
building practices looking at the ages of these students’ 
accommodation buildings.

The University must, therefore, do more research on the  
green building practices or approach green building 
specialists to assist in the application of the green building 
features to improve the energy and water efficiency of the 
residence. Again, other green building techniques must be 

introduced in the existing and future apartments to reduce 
the operating cost of the building. Also, proper insulation 
and control of indoor air quality, which could lead to 
cost savings on heating and cooling expenses, should be 
installed. The University should look into making use of 
sustainable materials in the routine maintenance of these 
buildings, which will facilitate the process of converting 
the student accommodation to full green buildings. The 
university authorities should consider the installation of 
LED lights instead of the standard lightbulbs with a control 
mechanism where power can be put on in only areas where 
lights are needed at a time to improve the energy efficiency 
of the student accommodation. The existing student 
accommodation should be evaluated for energy and water 
efficiency, and then converted to a green building through 
the application of green building principles. For example, 
the building could be made more water-efficient through 
the installation of timers to the showers and the installation 
of rainwater and greywater harvesting systems.

Limitation of the study
The study only focused on student accommodation 
constructed on the UFS Bloemfontein campus. It solicited 
information from only the occupants of the buildings 
concerning their perceptions of the green building 
application in their hall of residence. 
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Abstract
Purpose
This study was conducted to understand how stakeholders 
in the South African construction industry are coping 
in the midst of the COVID-19 pandemic.  This paper is 
important because it is the first to explore the perceptions 
of the construction industry in the midst of a nationwide 
COVID-19 lockdown in South Africa.

Methodology
Twelve semi-structured telephonic interviews were 
conducted with quantity surveyors, project managers and 
contractors in three provinces in South Africa. The data 
was thematically analysed using NVivo 12.  

Findings
The findings revealed that both the pandemic and the 
lockdown are having a huge psychological impact on the 
participants.  The imposition of the lockdown forced all 
the participants to work remotely which was not taken 
positively by some.  All the participants were worried about 
the financial implications the lockdown is having on their 
businesses and their employees.  The participants are of 
the opinion that the South African government is not doing 
enough to assist businesses and employees during the now 
extended lockdown in South Africa.  

Value
This study by providing deep rich insights, is of value to 
practitioners and researchers within the built environment 
as it is a real time study that lays the foundation upon 
which future studies on COVID-19 can be built.  

Keywords: Contractors, Health And Safety, Pandemic, 
Quantity Surveyors

DESPAIR DURING THE COVID-19 LOCKDOWN  
FOR THE SOUTH AFRICAN CONSTRUCTION INDUSTRY 
Dr Nishani Harinarain

INTRODUCTION
The coronavirus pandemic is inflicting global destruction 
and having a devastating impact on the construction 
industry around the world.  The global crisis caused by 
the coronavirus COVID-19 has resulted in the catastrophic 
loss to human lives and devastating economic effects.  The 
pandemic has resulted in an economic, social and most 
importantly a public health emergency as stated by the 
Mayor of London Sadiq Khan1.  

The construction sector is a significant contributor to a 
country’s Gross Domestic Product (GDP) and employment.  
However the COVID-19 virus is severely impacting the 
construction sector2 and has serious implications for all 
stakeholders from government, owners, contractors and 
the entire supply chain3.

As cases of COVID-19 explode internationally, a strategic 
shift occurred away from primarily containment, keeping 
the virus “out there”, to home-based mitigation and public 
health responses. The task now is to identify, isolate and 
manage the rising number of cases which requires the 
commitment of governments and society as a whole4.

Stakeholders at all levels of government and the private 
sector are urgently directing their efforts towards formulating 
business continuity and contingency plans3 and it is within 
these uncertain times that this paper looks at how the South 
African construction industry is coping with the COVID-19 
pandemic during the lock down.  

LITERATURE REVIEW

Understanding COVID-19
The World Health Organization declared the COVID-19 
virus as a Public Health Emergency of International 
Concern on the 30 January 2020 and went on to proclaim 
it a pandemic on the 11 March 20205.  The coronavirus 
outbreak was officially named as COVID-19 (‘co for 
‘corona’, ‘vi’ for ‘virus’, ‘d’ for ‘disease’ and ‘19’ for the 
year the outbreak was first identified) on the 11 February 
2020.  Internationally, as at 21 May 2020, there were 
5,231,369 confirmed positive cases and 335,584 deaths 
of COVID-19 have been reported in 213 countries while 
more than 2,104,009 have recovered5,6.

are starting to face problems with equipment left on sites 
that have been closed.  Italy’s construction industry in now 
expected to grow by 0.7% in 2020, down from a previous 
forecast of growth of 1.5% due to the impact of the 
COVID-19 outbreak in the country12. The contractors have 
requested that the ‘clock be stopped on delivery times’ and 
wants employment and wage protection for workers2.

The French government has put a large number of projects 
on hold on the 16 March 2020.  French contractors feel 
that they will suffer a pronounced decline in revenue 
because of the COVID-19 however it was not yet possible 
to estimate the impact on its financial statements given 
uncertainty about how long the pandemic will last13.

Meanwhile, the United States of America (USA), now 
the epicentre of the pandemic, has 1,622,337 positive 
infections and 96,385 deaths6 (as at 21 May 2020). 
Construction continues throughout most of the USA, except 
in New York, Boston and Pennsylvania, were construction 
was suspended due to concerns of the coronavirus 
outbreak14,15. Some cities, including San Francisco, 
which is faced with a housing shortage, continue to allow 
construction work even though they are on lockdown. 
Other contractors in the USA stated that “they have taken 
a number of precautions prescribed by WHO” but with 
staff working in different environments, office buildings and 
project sites there is no “one-size-fits-all solution that will 
ensure everyone’s safety”2.  In Las Vegas a $400 million 
project has been stopped due to the coronavirus16.  Walt 
Disney World has paused all construction operations in 
light of the coronavirus pandemic and construction firms 
were not sure if construction workers will be paid17. In 
Massachusetts a large carpenters’ union said they found it 
is impossible to work safely on construction sites amid the 

COVID-19 in South Africa and 
the Construction industry
The COVID-19 pandemic is stalling global economic 
growth and it is estimated that in South Africa, already 
teetering on the brink of a full-blown recession, growth 
will recede by -2.5% in 202015.

The World Health Organization sent out a plea for every 
country to urgently take all necessary measures to slow 
the further spread of COVID-19 and to avoid overburdening 
their healthcare systems5.  South Africa heeded this call 
when President Cyril Ramaphosa declared that COVID-19, 
had become a “national disaster” on 15 March 2020. 
“Never before in the history of our democracy have we 
been confronted by such a severe situation” 31,32. 

COVID-19 is an infectious disease caused by  
severe acute respiratory syndrome coronavirus 2 
(SARSCoV-2)7,8 and was first identified in 2019 in 
Wuhan, China4. A person testing positive for COVID-19 
can present with the following symptoms:

• be asymptomatic, with little or no symptoms; or
• with mild symptoms, resembling other common

upper respiratory diseases such as the common
cold, fever, cough, shortness of breath; or

• in severe cases (approximately 1 in every 5) it
can cause pneumonia, acute respiratory distress
syndrome causing respiratory failure, septic shock,
kidney failure or multi-organ failure and in some
cases deat9,10.

The incubation period is between 2-14 days with symptoms 
showing at an average of 5 days7,9. 

COVID-19 can spread from person to person via respiratory 
droplets produced during coughing and sneezing or by 
touching a surface or object that has the virus on it and 
then touching one’s own mouth, nose or eyes4,8,10.

Preventive measures to reduce the chances of infection 
include frequent hand washing, social distancing and not 
touching one’s face, the use of masks, travel restrictions and 
avoidance of public activities, such as closing schools and 
workplaces and cancelling mass gatherings. Management 
of the outbreak also involves treatment of symptoms, 
supportive care and isolation7,8.  

COVID-19 and its impact on the global 
construction industry

“COVID-19 pandemic is a global health and societal 
emergency that requires effective immediate action by 
governments, individuals and businesses”11. Businesses 
have a key role to play in minimising the transmission and 
impact on society. The WHO believes that early, bold and 
effective action will reduce short-term risks to employees 
and long-term costs to businesses and the economy11.  
But these bold actions have resulted in serious negative 
implications for businesses in the construction sector.

Europe reported 1,773,658 positive COVID-19 cases (as 
at 21 May 2020) and deaths are soaring in Russia, Italy, 
Spain and Germany2.  Italy with 228,006 infections and 
32,486 deaths6 has stopped construction and all sites 
have shut down. Equipment rental companies in Europe 
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South Africa with a population of approximately 59 million, 
had as at 21 May 2020, 18,003 positive COVID-19 cases 
out of the 505,861 that have been tested nationally with 
8,950 recoveries and 339 fatalities (equating to 6 deaths 
per million)33. 

The numbers of infections rises quickly and there is 
concern that South Africa is “a ticking time bomb” because 
of the poor healthcare systems in terms of capacity and 
infrastructure, the population is disproportionately affected 
by HIV, tuberculosis (TB) and other infectious diseases, 
crowded townships, confinement in households where 
many generations live together and telling rural populations 
to wash their hands when there is no water or hand sanitiser 
and when they do not have enough money for food31,34. 

Because there is currently no vaccine or treatment regimens 
governments are trying various measures to manage the 
COVID-19 pandemic, one of which is by trying to ‘flatten 
the curve’ or decrease the epidemic peak, by reducing 
the rate of new infections. This will reduce the burden on 
healthcare systems and allow time for the development of 
a treatment32,35. Flattening the South African curve led to 
President Cyril Ramaphosa calling for a national 35 day 
lockdown from midnight on 26 March to midnight on 30 
April 2020.  “Suddenly, South Africans jolted into action”34.  
Public health measures other countries had taken gradually 
over weeks, such as closing schools and universities, social 
distancing, imposing severe domestic and international 
travel restrictions, bans on large gatherings and shutting 
entry points, were taken all at once in South Africa31,32,34.

Having discussed the situation of the COVID-19 pandemic 
in SA, it is now important to look at its impact on the 
construction industry.  South Africa’s building sector 
confidence reached a 20-year low and is expected to 
contract further in the second quarter of 2020 due to the 
spread of COVID-19 and the national lockdown.  The First 
National Bank (FNB) and Bureau for Economic Research 
(BER) Building Confidence Index, had already reached a 
two-decade low of 13 points in the first quarter of 2020, 
down from 25 points in the fourth quarter of 2019. This 
implies that 90% of respondents are dissatisfied with the 
prevailing business conditions.  Main building contractor 
confidence fell to 17 basis points in the first quarter, down 
from the 31 recorded in the last quarter of 2019 which 
is the lowest level of the index since the third quarter 
of 199936.  The construction sector also recorded the 
strongest average decrease in employment during the 4th 
quarter 2019, as employment fell by to an average of 
575,000. This is the lowest level of employment in the 
construction sector since the 2nd quarter of 201537.

South Africa’s Occupational Health and Safety Act 85 of 
1993 (‘’OHSA’’), which is on par with that of the rest of the 
world states that all employers need to provide a safe and 
healthy environment for their employees, including putting 
measures in place to protect employees from infectious 
disease.  But the country’s health and safety record is 
dismal, partly due to ineffective enforcement of OHSA rules 
and regulations and partly because health and safety is not 
considered a core task so less money and time is spent on 
it.  Also many small, medium and micro-sized enterprises 
(SMME) contractors, do not have the resources, capacity 
or funds to ensure that all the workers are working safely 
and following the correct safety procedures38. In light of 
CVOID-19, this is very worrying.

Another serious issue to arise for the construction 
industry during this pandemic is of a contractual nature. 
With lockdowns and work stoppages, the industry has 
questioned how they should cope with this contractually.

This climate of uncertainty, construction contracts now 
need to be reviewed in terms of contractual rights and 
duties caused by the spread of the coronavirus39.  Other 
contractual items that need to be reconsidered include 
time frames for the delivery of key milestones, delivery 
risk, supply chain disruptions, labour impacts, travel 
restrictions, governmental restrictions on their projects and 
arrangements for advance payments39.

The construction industry both globally40 and in South 
Africa, are relying on the ‘force majeure’ clause in light 
of the COVID-19 pandemic.  Force majeure or vis major 
events is a superior force or event or circumstance beyond 
the control of contracting parties and as a result of which 
contractual performance is made impossible41,42. It 
extinguishes the obligations owed between parties. This 
would mean that companies would not incur penalties, 
and no action for damages for a breach of contract can be 
instituted42.  

Having discussed the literature behind COVID-19, the  
paper will now examine how the South African construction 
industry is coping with the COVID-19 pandemic during the 
stage 5 lock down.  

METHODOLOGY

This was an interpretivist study in which semi-structured 
telephonic interviews43 were conducted as it provides 
more in-depth understanding about the topic44 in terms 

of the meanings people bring to them. The qualitative 
research method was deemed suitable to this study 
because it is a form of social action that examines how 
individuals perceive, and make sense of their experiences 
to understand individuals’ social reality and because it was 
conducted in real time in the midst of the pandemic and 
the lockdown. This study was done to identify underlying 
issues that could not be captured through the use of 
structured questionnaires and to benefit from the robust 
experience of the respondents in order to obtain deeper 
insights into how they are coping during this pandemic.  
The primary data was collected from twelve construction 
stakeholders using the non-probability purposive sampling 
method. The sample size was considered acceptable as 
samples between 10 and 12 are generally considered 
adequate for an interviews and 45,46.

The target sample for this study was quantity surveyors, 
contractors and project managers so that diverse viewpoints 
could be achieved.  The telephonic interviews were 
conducted during the lockdown and took approximately 

thirty to forty-five minutes each with each respondent. 
The responses received were real and honest contributions 
from their individual experiences. The collected data 
was prepared, coded, structured, analysed and then 
interpreted44 using NVivo. 

DATA ANALYSIS
Overview of the participants
An overview of the demographic details of the participants 
is provided in Table 1.  All the participants were male 
and the occupations of the participants in this study were 
contractors, quantity surveyors and project managers.  For 
validity and avoidance of data saturation for the study, 
professionals were selected based on their years of practice 
and depth of experience on sustainable construction. 
Seven participants had more than 30 years’ experience in 
the construction industry.  The views from the participants 
of different backgrounds and experiences provided richer 
data. 

TABLE 1
THE DEMOGRAPHIC DETAILS OF THE PARTICIPANTS.

Interviewee Occupation Age Gender 
Years of 

Experience
Province 

Participant 1 Contractor >50 Male >30 KwaZulu-Natal

Participant 2 Quantity Surveyor >50 Male >30 Port Elizabeth

Participant 3 Project Manager 35-40 Male 15 KwaZulu-Natal

Participant 4 Quantity Surveyor >50 Male >30 KwaZulu-Natal

Participant 5 Quantity Surveyor 40-45 Male 22 Gauteng

Participant 6 Quantity Surveyor >50 Male >30 KwaZulu-Natal

Participant 7 Contractor 45-50 Male 29 KwaZulu-Natal

Participant 8 Contractor 45-50 Male 24 KwaZulu-Natal

Participant 9 Contractor >50 Male >30 Gauteng

Participant 10 Project Manager 35-40 Male 17 Gauteng

Participant 11 Quantity Surveyor >50 Male >30 Gauteng

Participant 12 Contractor >50 Male >30 KwaZulu-Natal
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The results obtained were coded, structured and analysed 
using NVivo 12 into themes and thematic analysis done 
to evaluate the responses.  Four themes emerged namely: 
working from home, financial compensation, psychological 
impact and government support. These themes are 
discussed below.

Working in the office vs working 
from home
Construction was likely to be “dramatically and severely 
affected” because of COVID-192.  Truer words could not 
have been spoken.  Prior to the official lockdown on the 
26 March 2020, South Africa went through a shutdown 
period where movement was restricted, social distancing 
encouraged and gatherings of more than 100 people were 
not allowed.  The respondents were asked what their 
experiences were during this time and what precautions 
were taken to minimise the spread of the COVID-19.  

Table 2 indicates the responses of the respondents.  All 
the participants during the shut-down tried to implement 

the World Health Organisation guidelines in the workplace 
such as, for example, ensuring the workplace is clean and 
hygienic, putting sanitizers in prominent places around the 
workplace and displaying posters promoting hand-washing.   
“We do not want to put our workers lives at risk”, but the 
contractors however found it difficult to implement these 
measures on site.  Trying to get their labourers to follow 
basic hand hygiene when the taps were not close to them 
was not always possible.  Therefore the quantity surveyors 
and project managers in this sample were more confident 
that they had implemented all possible precautionary 
measures within their organisation to minimise the risk of 
contracting the COVID-19 virus. However the contractors 
on the other hand acknowledged that there was more that 
they could do.  They also admitted that more stringent 
measures will be enforced after the lock-down now that 
they fully understand the seriousness of the pandemic and 
the drastic health implications it can have.  The project 
managers and contractors also ensured that the sites 
they were working on were made barricaded prior to the 
lockdown.  

TABLE 2
QUALITATIVE ANALYSIS MATRIX ON THEME 1

Issue
Evidence

Interviewee’s responses

Working at 
the office

‘‘We followed the WHO 
guidelines and printed posters 
– Participant 4

“We decided to reduce 
the number of meeting we 
conduct and restrict the 
number of people attending 
meetings” – Participant 6

‘‘I conducted a meeting 
with all my staff and we 
discussed all the precautions 
that needed to be taken.’’ – 
Participant 2

“We instructed our team to 
conduct a brief site walk 
about and to only discuss 
critical items at meetings.”  – 
Participant 3

‘‘At first it was difficult to get 
the workers to comply with 
the instructions.  Monitoring 
the 1m distance between 
workers, became a full time 
job in itself.’’ - Participant 7

“We were told to put hand 
sanitisers in strategic 
locations on site such as 
entrance to ablution and 
eating facilities, etc. which 
we did, but it was not always 
used.” - Participant 9

“We are all in this together and have a responsibility to 
collaborate with our suppliers, customers, employees and 
peers, to find ways to keep business going, even if it is not 
how we traditionally would operate”47.  The imposition of 
the lockdown forced all the participants to ensure that they 
could work remotely.  Remote working as can be seen from 
some of the comments on Table 2, was not taken positively 
by the contractors.  The contractors felt that there was 
not enough that they could do from home and that their 
work is very much dependent on what happens on site, 
therefore during the work cannot be executed from home.  
The contractors are not able to execute work from home

Participant 6 and 11 saw this as a chance to upskill 
themselves and streamline their business going forward.  
We do not have any policies and procedures in place for 
remote working and are “playing this by ear…. we will 
hopefully have policies in place soon”. 

Financial compensation 
Various industries including construction have come to 
a shuddering halt and job losses could eventually rise to 
tens of thousands if not more48.  “How decision-makers 
adapt to the COVID-19 national disaster will determine the 
knock-on effect to businesses and livelihoods around the 
entire country…..our ability to bounce back will be severely 
affected and by the time the worst of the virus is over, the 
damage will be done”47.

Working 
from home

‘‘The good thing it that we 
were prepared for remote 
working.  All my staff have 
laptops and VPN access to 
the server.’’ - Participant 2

“We are trying to continue 
with ‘business as usual” 
pricing tenders etc.  but 
are very worried that 
these projects would not 
materialise.” - Participant 6

‘‘There is only so much my 
staff can do from home.’’ 
-Participant 4
“I am in contact with head-
office and my foreman,
but my work is on site.  I
cannot work from home.” -
Participant 7

‘‘We are able to carry out 
video conferencing for 
meetings and are in contact 
with the rest of the project 
team.’’- Participant 5

“It was a last minute 
scramble to get staff equipped 
to work from home…  
Working from home is ok for 
certain tasks but staff need 
direction and it’s hard to do 
this remotely.” - Participant 
11    

All the participants were worried about the financial 
implications the lockdown is having on their businesses 
and their employees.  Some of the participants are not 
receiving an income at present and some are not able to 
pay their employees in full during this period.   In addition 
to the comments received in Table 3, Participant 8 stated 
“we are looking to the Unemployment Insurance Fund 
and the Temporary Employee Relief Scheme to assist 
our employees.”   Participant 10 stated that “we are not 
earning an income at the moment but still have expenses 
such as insurance premiums, salaries, pension, office 
overheads, etc…. I don’t know how we will manage if the 
lockdown continues.” “We are currently negotiating with 
our employees about a combination of annual and special 
leave” stated Participant 5.  



Journal of Construction Vol13 | Issue 158 59Journal of Construction Vol13 | Issue 1

The psychological impact 
A strong theme to emerge was that of the psychological 
impact the lockdown and the pandemic is having on the 
participants.  As a researcher it was very disheartening to 
hear the insecurity and anxiety expressed by the participants

The majority of the respondents felt hopelessness, fear, 
uncertainty, worry and despondency.  “I am very worried…I 
don’t know what the future holds,” stated participant 6.  
Participant 1 was worried about the long term effects of 
the pandemic when he stated, “the effects of this lockdown 
and the pandemic will only be felt down the line, in months, 
maybe even years….”  “When I heard the lockdown was 
extended, my heart sank” said participant 11.  “I am 
experiencing sleepless nights, as I have my employees and 
my family to support,” stated participant 2.

“We have never experienced this before…its uncharted 
territory…. the future is uncertain” participant 12.  “I am 
climbing the walls and now it’s an additional 2 weeks.  I 
work outside, being at home is frustrating me” Participant 9.  
“We will have so much work to catch-up on….” participant 
12.  Only two participants while concerned also saw the 
lockdown as an opportunity to spend quality time with the 
family and to use the time for self-improvement.”

TABLE 3
QUALITATIVE ANALYSIS MATRIX ON THEME 2

Issue
Evidence

Interviewee’s responses
Financial 
compensation

‘‘Work that we are currently 
doing, is risk mitigation, we 
won’t get paid for this.” – 
Participant 6

“Most of our labourers 
are breadwinners.  This 
lockdown is going to 
seriously affect them.”  
Participant 7

‘‘We get paid in stages of 
work that is completed.  
Because no work is being 
done we will not receive any 
payment.’’ – Participant 4

“We will be compensating 
our staff, during the lockdown 
but on 60% of their salary.  
We just can’t afford it with 
no income coming in.”  – 
Participant 2

‘‘No work no pay.  However 
we are looking into some 
of the relief funds that 
government has set up’’ - 
Participant 11

“We still have to survive 
after the lockdown…..” - 
Participant 12

Government support
“There are huge challenges ahead for small to medium 
sized enterprises (SME) business owners”2 because of the 
pandemic and “companies need to take full advantage of 
any financial support available during the crisis.” 

To assist businesses that have had to close and to assist 
employees who will not be earning an income during the 
lockdown the South African government has instituted a 
number of relief measures namely:

• The Unemployment Insurance Fund (UIF.
• The South African Reserve Bank has lowered the 

interest rate.
• The Compensation Commissioner has issued a 

notice providing for any employee who falls ill 
through exposure at their workplace to be paid 
through the Compensation Fund. 

• Some relief will be provided by the tax system 
by a tax subsidy of up to R500 per employee per 
month for the next four months for private-sector 
employees earning below R6,500 under the 
Employment Tax Incentive.

• In providing temporary tax relief, tax compliant 
businesses with a turnover of less than R50 
million will be allowed to delay 20% of their pay-

who enter their workplaces or are exposed to their 
working activities.  Safety, health, environment 
and quality (SHEQ) plays an invaluable role in 
combating COVID-19;  

• Employers need to prepare and disinfect the 
workplace;

• Employers need to appoint COVID-19 
(Coronavirus) Compliance Officer;

• Employers are to provide a minimum of two face 
masks per employee as well as have hand sanitiser 
and/or water and soap at entrances and exits;  

• Employers also need to develop a plan for a 
phased in return to work prior to reopening the 
workplace for business, which could also entail 
working in shifts to reduce numbers of workers on 
site;

• Employers must maintain social distancing of 
1.5 metres between customers, clients and/or 
employees.  Social distancing includes enabling 
employees to work from home and to restrict face 
to face meetings.

• Employers need to ensure the training of dedicated 
personnel (e.g. security personnel) in COVID-19 
monitoring and screening procedures when 
employees report for work to ascertain whether 
they show any COVID-19 symptoms, for example 
fever, cough, sore throat or difficulty breathing.

• Employers need to engage with employees on 
a regular basis, such as conducting employee 
wellness surveys to assess factors such as 
emotional and financial wellbeing and underlying 
medical conditions that could make the employees 
susceptible to infection; 

• All non-essential visitors need to be stopped and 
there should be access control;

• Remove or disable entry systems that require 
skin contact e.g. fingerprint scanners or biometric 
system;

• Contractors need to made provision on site for the 
restriction of the number of people using toilet 
facilities, change rooms and showers at any one 
time and social distancing during breaks and lunch 
time

• Contractors also need to consider how they will 
manage sub-contractors and suppliers.

The sector must start preparing now so that sites are not 
shut down because they do not comply with regulations or 
cannot cope with COVID-19 outbreaks.

as- you-earn (PAYE) liabilities over the next four 
months and a portion of their provisional corporate 
income tax payments without penalties or interest 
over the next six months.

• The Department of Small Business Development 
has announced a Debt Relief Fund which SME’s 
can utilise49. 

Participant 2 tried to access the UIF and SMME websites 
and expressed his frustration by stating that “I have tried 
numerous times, but the website does not work…”.  “I was 
hoping I would not have to utilise the funds, but now that 
the lockdown has been extended, I don’t have a choice” 
Participant 10.  Participant 1 stated that “he had managed 
to apply for the UIF benefits, but there was a lot of paper 
work involved.”  Participant 6 does not “believe that that 
what government is doing is enough.”  Participant 12 
commented that “payment from government grants may 
take some time and the amount is likely to be small.”

RECOMMENDATIONS

On the 28 April 2020, the Construction COVID-19 Rapid 
Response Task Team a voluntary body consisting of a wide 
range of professional and industry representative bodies  
submitted to the Minister of Public works and Infrastructure 
medium-term plans for the development of the construction 
industry post COVID-19. The task team identified and 
presented recommendations, focused on the short-term 
reactivation measures that focused on health and safety 
measures to assist the safeguarding of construction workers 
and suppliers. Also discussed were medium and longer-term 
interventions required to support the built environment and 
construction sectors namely the review of the regulatory 
framework, statues and procurement environment for 
which Government is responsible50.

The industry needs to consider some of the practical steps 
indicated below when operating during the COVID-19 
pandemic in order to protect their employees and minimise 
the risk of the spread of infection.  This is by no means 
an exhaustive list, but it does provide a basis from which 
companies can build on.

• When returning to work, employers need to comply 
with the ‘COVID-19 occupational health and safety 
measures in workplaces COVID-19 (C19 OHS) 
2020’ issued by the Minister of Employment 
and Labour in terms of Regulation 10(8) of the 
National Disaster Regulations to protect the health 
and safety of workers and members of the public 
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The number of COVID-19 cases is rising each day as 
governments internationally are trying to curb the spread 
of the pandemic.  Individuals across the globe are 
concerned about how COVID-19 will impact their welfare 
and the businesses fraternity.  Only time will tell how the 
construction industry will be effected in the long term and 
how the psychological impact on the participants will be 
overcome.  One thing that does seem certain is that the 
coronavirus has created a new paradigm.  The construction 
industry has to relook at its business model to ensure its 
survival against future disasters impacting the industry 
whilst currently the industry has to take responsible 
decisions that will help to avoid the spread of COVID-19.

We are all in this together and together we need to overcome 
the pandemic.

The industry needs to use this time to prepare and align 
with the regulations, to do a risk assessment and draft site-
specific protocols. Furthermore, they need to understand 
the implications on their supply chains, their contracts 
and insurance and put measures in place to ensure they 
are protected.  Additionally, they should prepare business 
continuity plans, which will require out of the box thinking  
about the way in which the industry is run and 
consider different ways of doing business such  
as new technologies.

South Africa’s construction sector also urgently  
needs support from government in the form of a dedicated 
relief fund for the sector and an enabling regulatory 
environment to help it survive the COVID-19 lockdown 
crisis.

CONCLUSION AND  
RECOMMENDATIONS

The World Health Organization declared the outbreak of 
the COVID-19 virus as a pandemic and the South African 
President declared a national state of disaster and a 
national lockdown.  The COVID-19 pandemic has spread 
throughout the world and has impacted the way business 
is conducted and the way we live.  Construction is being 
severely impacted by the virus outbreak and the extended 
lockdown in South Africa.   

No one can predict the real impact that the pandemic will 
have on us, but we do know that it has already caused 
major disruptions in the construction industry in terms 
of the supply of labour, goods and materials, with entire 
countries on lockdown and hundreds of thousands of people 
unemployed. This study was conducted to understand how 
stakeholders in the South African construction industry 
are coping in the midst of the COVID-19 pandemic.  The 
research aim was achieved through the literature review 
and collection of relevant qualitative data from the industry 
stakeholders using semi structured interviews in three 
provinces in South Africa and was analysed using NVivo12. 

The findings revealed that the imposition of the lockdown 
forced all the participants to work differently. Besides 
the tremendous financial implications the pandemic and 
lockdown is having on businesses and employees, an even 
greater consequence is the huge psychological impact it  
is having on the participants.  

61Journal of Construction Vol13 | Issue 1

References 

1. Gerrard, N.  (2020a). Non-essential construction site lockdown expected.  Available at: http://www.
constructionmanagermagazine.com/news /construction-work-can-continue-after-lockdown-rest/.  [Accessed on 25 
March 2020].

2. Brown, A., Hayes, M. and Pollok, M.  (2020).  Construction and COVID-19: rolling news update Available at: 
https://www.khl.com/international-construction/construction-and-covid-19-rolling-news-update/142849 .article 
[Accessed on 20 March 2020].

3. Barbaro, J., Guettinger, S., Hider, J., Hohnen, G. (2020).  COVID-19 and construction projects: responding to 
the challenge.  Available at: https://corrs.com.au/insights/covid-19-and-construction-projects-responding-to-the-
challenge [Accessed on 18 March 2020].

4. Daniel N., Maxwell, D.N., Perl, T.M., Cutrell, J.B.  (2020).  The Art of War in the Era of Coronavirus Disease 
2019 (COVID-19).  Available at: https://academic .oup.com/cid/advance-article-abstract/doi/10.1093/cid/
ciaa229/5800048.  [Accessed on 19 March 2020].

5. World Health Organization (WHO). (2020a). Critical preparedness, readiness and response actions for COVID-19     
Interim guidance -16 March 2020 - World Health Organization 2020.  WHO reference number: WHO/COVID-19/
Community_Actions/2020.2[Accessed on 19 March 2020].

6. World Health Organization (WHO). (2020b). Coronavirus (COVID-19) – search by country.  Available at: https://
who.sprinklr.com/  [Accessed on 19 March 2020].

7. World Health Organization (WHO).  (2019). Advice for Public.  Available at: https://www.who.int/emergencies/
diseases/novel-coronavirus-2019/advice-for-public. [Accessed on 19 March 2020].

8. Centres for Disease Control and Prevention (CDC).  (2019). 2019 Novel Coronavirus (2019-nCoV).  Available at: 
https://www.cdc.gov/coronavirus /2019-ncov/about/transmission.html.  [Accessed on 18 March 2020].

9. Centres for Disease Control and Prevention (CDC).  (2020). Coronavirus Disease 2019 (COVID-19) Symptoms. 
Available at: https://www.cdc.gov/ coronavirus/2019-ncov/about/symptoms.html). [Accessed on 18 March 2020].

10. World Health Organization (WHO). (2020c).   Q&A on coronaviruses (COVID-19).  Available at: https://www.who.
int/news-room/q-a-detail/q-a-coronaviruses.  [Accessed on 19 March 2020].

11. World Health Organization (WHO).  (2020d). ICC-WHO Joint Statement: An unprecedented private sector call to 
action.  Available at: https://www.who.int/news-room/detail/16-03-2020-icc-who-joint-statement.  [Accessed on 
19 March 2020].

12. Fitch Solutions.  (2020). Infrastructure project finance. Available at: https://www.fitchsolutions.com/infrastructure-
project-finance/. Accessed on 19 March 2020].

13. Global Construction Review.  (2020a).  Vinci warns of “pronounced” revenue drop as Covid-19 hits construction 
across Europe.  Available at: http://www.globalconstructionreview.com/news/vinci-warns-pronounced-revenue-
drop-covid-19-hits-/.  [Accessed on 23 March 2020].

14. Global Construction Review.  (2020b). Pennsylvania orders shut-down of all construction sites.   Available at: 
http://www.globalconstructionreview.com /news/pennsylvania-orders-shut-down-all-construction-sit/  [Accessed on 
20 March 2020].

15. Hardhatprofessional.  (2020a). How will the Covid-19 strain affect our ailing construction industry?  Available at:  
https://hardhatprofessional.blogspot. com/2020/03/how-will-covid-19-strain-affect-our.html.  [Accessed on 29 
March 2020].

16. Las Vegas Review-Journal, 2020) Developer of $400M Uncommons project expects virus disruptions (Las Vegas 
Review-Journal).  Available at: https://www.review journal.com/business/developer-of-400m  uncommons-project-
expects-virus-disruptions-1979735/).  [Accessed on 19 March 2020].

17. Mitchell, B.  (2020).  Walt Disney World shuts down construction over COVID-19.  Available at: https://blooloop.
com/news/walt-disney-world-construction-paused-co .  [Accessed on 18 March 2020].

18. Global Construction Review.  (2020c).  Massachusetts carpenters go on strike today over Covid-19.  Available at: 
http://www.globalconstruction review.com/news/massachusetts-carpenters-go-strike-today-over-covi/.  [Accessed 
on 6 April 2020].

19. Holland, J.  (2020).  Australian industry “on brink of collapse. Available at: http://www.globalconstructionreview.
com/companies/australian-industry-brink-collapse-warns-john-holl/.  [Accessed on 25 March 2020].

20. Gerrard, N.  (2020b). Coronavirus ‘costing construction £237m a day.  Available at: http://www.
constructionmanagermagazine.com/news/ coronavirus-costing-construction-237m-day/.  Accessed on 6 April 
2020].

21. Construction Leadership Council. (2020). Construction Leadership Council.  Available at: http://www.
constructionleadershipcouncil.co.uk/news/site-operating-procedures-during-covid-19/.  [Accessed on 18 March 
2020].



Journal of Construction Vol13 | Issue 162

22. British Business Bank.  (2020). Coronavirus business interruption loan scheme.  Available at: https://www.british-
business-bank.co.uk/ourpartners/coro navirus-business-interruption-loan-scheme-cbils [Accessed on 18 March
2020].

23. Global Construction Review.  (2020d). COVID -19 sees Irish construction industry “collapse”.  Available at: http://
www.globalconstructionreview .com/news/covid-19-sees-irish-construction-industry-collapse/. [Accessed on 6
April 2020].

24. Global Construction Review.  (2020e).  Strabag takes “drastic step” of shuttering its Austrian sites.  Available at:
http://www.globalcons tructionreview.com/news/strabag-takes-drastic-step-shuttering-its-austrian/.  [Accessed on
19 March 2020].

25. Construction Manager.  (2020).  How construction is reacting to covid-19 across the globe.  Available at: http://
www.constructionmanagermag azine.com/news/coronavirus-how-construction-reacting-across-globe/ [Accessed on
19 March 2020].

26. Standaert, M.  (2020). China races to build more hospitals as coronavirus outbreak grows.  Available at: https://
www.aljazeera.com/news/2020/02 /china-races-build-hospitals-coronavirus-outbreak-grows-2002050339
13557.html.  [Accessed on 19 March 2020].

27. Global Construction Review.  (2020f). Singapore locks down 20,000 foreign workers amid jump in Covid-19
cases.  Available at: http://www.globalconstructionreview.com/news/singapore-locks-down-20000-foreign-
workers-amid-ju/.  [Accessed on 6 April 2020].

28. Global Construction Review.  (2020g).  Workers protest Ontario’s decision to exempt construction from shut-
down.  Available at: http://www.globalconstructionreview .com/news/workers-protest-ontarios-decision-exempt-
construct/.  [Accessed on 25 March 2020].

29. Global Construction Review, 2020h)New Zealand defines “essential” construction as lockdown begins - News
– GCR - 25 March 2020 - Available at: http://www.globalconstructionreview.com/news/new-zealand-defines-
essential-construction-lockdow/[2020/03/29 20:12:38]  [Accessed on 19 March 2020].

30. Harwood, A. (2020).  Qatar to pay sick worker’s wages amid labour-camp lockdowns.   Available at: http://www.
globalconstructionreview.com/ news/qatar-pay-sick-workers-wages-amid-labour-camp-lock/.  [Accessed on 2 April
2020].

31. Nordling, L.  (2020).  ‘A ticking time bomb’: Scientists worry about coronavirus spread in Africa.  Available at:
https://www.sciencemag.org/news/2020/03/ ticking-time-bomb-scientists-worry-about-coronavirus-spread-africa.
[Accessed on 19 March 2020].

32. World Health Organization (WHO).  (2020e).  Responding to community spread of COVID-19 - Interim
guidance-7 March 2020 World Health Organization 2020. WHO reference number: WHO/COVID-19/Community_
Transmission/2020.1.  [Accessed on 19 March 2020].

33. National Institute for Communicable Diseases (NICD).  (2020). Available at: http://www.nicd.ac.za/covid-19-
update-32/.  [Accessed on 12 April 2020].

34. Al Jazeera (2020). Tension, fear as South Africa steps up coronavirus fight.  Available at: https://www.aljazeera.
com/news/2020/03/tension-fear-south-africa-... [Accessed on 18 March 2020].

35. Anderson, R.M., Heesterbeek, H., Klinkenberg, D., Hollingsworth, T.D.  (2020). How will country-
based mitigation measures influence the course of the COVID-19 epidemic? Lancet. doi:10.1016%2
FS0140-6736%2820%2930567-5.

36. De Bruyn, C.  (2020).  Local building sector confidence reaches 20-year low.  Available at: https://www.
engineeringnews.co.za/article/local-building-sector-confidence-reaches-20-year-low.  [Accessed on 24 March
2020].

37. Industry Insight.  (2020).  Construction sector records highest decrease, across all economic sectors, in
employment in 2019.  Available at: https://industryinsight.co.za/wp/construction-sector-records-highest-decrease-
across-all-economic-sectors-in-employment-in-2019/.  [Accessed on 2 April 2020].

38. Infrastructure News.  (2020). Criminal gangs and coronavirus threaten safety in construction industry.  Available
at: https://infrastructurenews.co.za/2020 /03/24/criminal-gangs-and-coronavirus-threaten-safety-in-construction-
industry/.  [Accessed on 29 March 2020].

39. Corrs.  (2020). COVID-19 and construction projects: responding to the challenge - Available at: https://corrs.com.
au/insights/covid-19-and-construction-projects-respo [Accessed on 19 March 2020].

40. Global Construction Review.  (2020i). Covid-19 a “force majeure” event, European construction federation

63Journal of Construction Vol13 | Issue 1

tells EU. Available at: http://www. globalconstructionreview.com/news/covid-19-force-majeure-event-european-
construction/.  [Accessed on 29 March 2020].

41. Pollak, T.  (2019).  The significance of force majeure provisions on contractual arrangements.  Available at:
https://www.golegal.co.za/force-majeure-contractual-arrangements/.  [Accessed on 29 March 2020].

42. Hofmeyr, C.D.  (2020).  What does the law say about force majeure and COVID-19? - Act of God?  Available at:
https://www.golegal.co.za/covid-force-majeure/.  [Accessed on 29 March 2020].

43. Alsaawi, A.  (2014). A Critical Review of Qualitative Interviews European Journal of Business and Social Sciences
3(4): 149-156.

44. Creswell, J.W. (2014). Research Design: Qualitative, Quantitative and Mixed Methods Approaches. Thousand
Oaks, CA: SAGE Publications, Inc.

45. Chandramohan, A., Perera, B. A. K. S. and Dewagoda, K. G. (2020).  Diversification of professional quantity
surveyors’ roles in the construction industry: the skills and competencies required.  International Journal of
Construction Management.   Doi:10.1080/15623599.2020.1720058.

46. Tracy, S.J.  (2012). Qualitative research methods: Collecting evidence, crafting analysis, communicating impact.
John Wiley & Sons.

47. KZN Industrial news.  (2020). Businesses must support each other during Coronavirus crisis.  Available at:
https://www.kznindustrialnews.co.za/ news/businesses-must-support-each-other- during Coronavirus crisis.
[Accessed on 20 March 2020].

48. Hardhatprofessional. (2020b). Strengthening management of major construction projects - could that limit
impact of Covid-19 on economy? Available at: https://hardhatprofessional.blogspot.com/2020/03/ strengthening-
management-of-major.html.  [Accessed on 29 March 2020].

49. Dlothi, K. and du Plessis, Q.  (2020).  Relief packages and support to South Africans amid the COVID-19
pandemic. White & Case LLP. Available at:  https://www.whitecase .com/publications/alert/relief-packages-and-
support-south-africans-amid-covid-19-pandemic  [Accessed on 9 April 2020].

50. Construction COVID-19 Rapid Response Task Team (CCRRTT), 2020, Development and Construction Sector
Medium Term Plans for Activation of the Industry Post Covid-19 Lockdown. CCRRTT, 2020.



65Journal of Construction Vol13 | Issue 1

Submission of manuscripts
Authors should submit their papers electronically to The 
Editor at joc@asocsa.org.

Provided that the paper is attached as a separate file 
using the recommended MS Word software format. All 
electronic submissions containing viruses will be deleted 
without opening them.Manuscripts must be submitted 
in English and must be original, unpublished work not 
under consideration for publication elsewhere. It will be 
assumed that authors will keep a copy of their manuscript. 
Manuscripts are not returned to the author(s).

Manuscripts are blind peer reviewed by acknowledged 
experts. Revisions may be required before a decision is 
made to accept or reject the paper. If an author is uncertain 
about whether a paper is suitable for publication in JOC, it 
is acceptable to submit a synopsis first.

Effective communication
The paper should be written and arranged in a style that 
is succinct and easily followed. An informative but short 
title, a concise abstract and keywords and a well-written 
introduction will help achieve this. Simple language, 
short sentences and a good use of headings all help to 
communicate information more effectively. Discursive 
treatments of the subject matter are discouraged. Figures 
should be used to aid the clarity of the paper. The reader 
should be carefully guided through the paper.

Publication Fees
The Journal of Construction is an Open Access Journal, 
and all accepted articles carry a publication fee of Ten 
Thousand Rands (R 10,000).

Preparation of the manuscript
Length
Although there is no length limitation, papers should 
preferably be between 3,000 and 6,000 words in length 
(8 to 12 pages). Longer papers will only be accepted in 
exceptional cases and might be subject to serialization at 
the discretion of the editor.

Layout
The manuscript must be in English, typed and 1.5  
line-spaced 10-pt Arial font type on one side of A4 paper 
only, with a 3cm margin on the left -hand side. All other 
margins are to be 2cm. All text should be linked to the left 
and right margins i.e. paragraphs should not be indented 
and text should be justified. One- line spacing should be 

left between paragraphs and double line spacing before a 
new heading. Leave one line space between a heading and 
the following paragraphs. All headings should be in 12pt 
bold capitals. Paragraphs and s-ub paragraphs should not 
be numbered.

The pages should be numbered consecutively. There should 
be no loose addenda or notes or other explanatory material. 
The manuscript should be arranged under headings and 
sub-headings.

Title page (page 1)
The first page of the manuscript must contain a concise 
and informative title, a secondary running title of not more 
than 75 characters and spaces, the name(s), the afiliation(s) 
and address(es) of the author(s) and the name, address, 
telephone, fax and email of the author who will be responsible 
for correspondence and corrections. The title should be in 
12pt bold capitals, the name(s) of the author(s) in 10pt bold 
upper and lower case and the afiliation(s) and address(es) in 
10pt upper and lower case with a single line space between 
each.

Abstract and keywords (page 2)
To produce a structured abstract, complete the following 
fields about the paper. There are four fields which are 
obligatory (Purpose, Design, Findings and Value); the 
other two (Research limitations/implications and Practical 
implications) may be omitted if they are not applicable 
to the paper. Abstracts should contain no more than 150 
words. Write  concisely and clearly. The abstract should 
refiect only what appears in the original paper. Provide no 
more than 5 keywords.

Purpose of this paper
What are the reason(s) for writing the paper or the aims of 
the research?

Design/methodology/approach
How are the objectives achieved? Include the main 
method(s) used for the research. What is the approach to 
the topic and what is the theoretical or subject scope of 
the paper?

Findings
What was found in the course of the work? This will refer 
to analysis, discussion, or results. Research limitations/
implications (if applicable) If research is reported on in 
the paper this section must be completed and should 
include suggestions for future research and any identified 
limitations in the research process.

INSTRUCTIONS FOR AUTHORS

JOURNAL OF CONSTRUCTION



67Journal of Construction Vol13 | Issue 1Journal of Construction Vol13 | Issue 166

Practical implications (if applicable)
What outcomes and implications for practice, applications 
and consequences are identified? Not all papers will have 
practical implications but most will. What changes to 
practice should be made as a result of this research/paper?

What is original/value of paper?

What is new in the paper? State the value of the paper and 
to whom. All headings and sub- headings should be in 10 
pt bold capitals and the keywords themselves should be in 
10 pt bold upper and lower case.

Introduction (page 3)
The introduction should clearly state the purpose (aims and 
objectives) of the paper. It should include key references to 
appropriate work, but is NOT the place for a comprehensive 
historical or literature review.

Discussion
The discussion should emphasize the implications and  
practical significance of research findings, their  limitations, 
and relevance to previous studies. Acknowledgements: 
A short acknowledgement section of one paragraph is 
permissible at the end of the text.

Conclusions
Conclusions should state concisely the most important 
propositions of the paper, as well as the recommendations 
of the authors based on the propositions.

Illustrations
Illustrations must accompany the manuscript and should 
be included in the text. Photographs, standard forms and 
charts must be referred to as Figure 1, Figure 2, etc. They 
should be numbered in the order in which they are referred 
to in the text. The figure identification and accompanying 
description and any reference should be one line space 

immediately below the figure and linked to the left margin.
Illustrations should be submitted in a form ready for 
reproduction, preferably as high-resolution .jpg files. 
Diagrams and drawings should be drawn in black ink on 
white paper. Alternatively they shouldbe high quality laser 
computer printouts from reputable computer software 
drawing packages.

Drawings and diagrams must not exceed 140mm in width 
and all dimensions must be in mm. Annotation must be in 
upper and lower case lettering, the capital of which should 
be 3 mm high.

Figures will normally be reduced in size on reproduction and 
authors should draw with this in mind. With a reduction 
of 2:1 in mind the authors should use lines not less 
than 0.2Smm thick and upper and lower case lettering, 
the capitals of which should be 4mm high. Typewritten 
annotations are not acceptable.

Tables
Tables must be located close to the first reference to them 
in the text and must be referred to as Table 1, Table 2, etc. 
and be numbered in the order in which they are referred 
to in the text. The table identification and accompanying 
informative description and any reference should be one 
line space immediately

above the table and linked to the left margin. The table 
identification should be in bold. Identify all statistical 
methods and sources of data.
Tables should only have horizontal lines, the heading and 
bottom lines being in bold. All words should be in upper 
and lower case lettering. The headings should be aligned 
to the left of their column, start with an initial capital and 
be in bold. Units should be included in the heading. Any 
explanations should be given at the foot of the table, not 
within the table itself.

TABLE 
COMPONENTS OF EXPENDITURE

Component Expenditure (%)
Cleaning works
Mechanical services
Building works
Civil works
Total

40,9
37,7
13,6
7,8
100,0

Symbols, abbreviations and conventions
Symbols, abbreviations and conventions in papers must 
follow the recommended SI units. Where non- standard 
abbreviations are used, the word(s) to be abbreviated 
should be written out in full on the first mention in the text, 
followed by the abbreviation in parentheses.

References:
The numberedsuperscript reference system must be used. 
References in the text should be numbered consecutively 
[1], etc. References should be collected at the end of the 
paper as they appeared in the manuscript. 

The style should follow the examples below:

• [1] Bon, R. (1997) “The future of international
construction.” Building Research and Information
25, 137-41.

• [2] Stone, P.A. (1980)Building Design Evaluation:
Costs -in-use. E & FN Spon, London.

• [3] Barrett, S. (1981) “Implementation of public
policy.” In Policy and Action, Barrett, S. and
Fudge, C. (eds), Chapman & Hall, London, 1-33.

If no person is named as the author the body should be 
used (for example: Royal Institution of Chartered Surveyors 
(1980) Report on Urban Planning Methods, London.

Endnotes
A limited number of explanatory notes is permissible.  
These should be numbered 1, 2, 3, consecutively in the text 
and denoted by superscripts. They should be typed on a 
separate sheet of paper at the end of ttheext. Endnotes 
should not be used for academic or project citations.

Copyright
Submission of a paper to JOC is taken to imply that 
it represents original, unpublished work, not under 
consideration for publication elsewhere.

The Journal of Construction is committed to open access 
for academic work and is, therefore, an open access journal, 
which means that all articles are available on the internet 
to all users immediately from the date of publication. This 
allows for the reproduction of articles, free of charge, for 
noncommercial use only and with the appropriate citation 
information. All authors publishing in the Journal of 
Construction accept these as the terms of publication.

Permission to publish illustrations must be obtained by 
the author before submission and any acknowledgements 
should be included in the figure captions. Should the author 
wish to have the paper published elsewhere, such as in 
an anthology, the author must write and seek consent 
from the Publisher which will normally be given provided 
acknowledgement of the original source is provided.

Copyright of the content of all articles and reviews 
remains with the designated author of the article or 
review. Copyright of the layout and design of Journal of 
Construction articles and reviews remains with the Journal 
of Construction and cannot be used in other publications.

Benefits of open access for authors, include:

• Free access for all users worldwide
• Authors retain copyright to their work
• Increased visibility and readership
• Rapid publication
• No spatial constraints




