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INTRODUCTION
The H&S of workers is part and parcel 
of human security (International Labour 
Organization (ILO 2003)). The South 
African Occupational Health and Safety 
Act 181 of 1993 of states that every 
worker has a right to a healthy and safe 
working environment.

Federated Employer Mutual Assurance 
(2017) reported that by June 2017, 24 
fatal accidents had occurred in the South 
African construction industry, including 
construction SMEs. Although the aver-
age fatality rate had decreased in the UK, 
the Health and Safety Executive (HSE 
2016) reported that in 2015 there were 
43 fatalities in construction. In Hong 
Kong, construction recorded the highest 
number of work-related fatalities and 
accident rates (Labour Department 2016). 
In the US, 904 incidents were recorded in 
construction, which included construc-
tion transportation; fires and explosion; 

falls, trips and slips; workers exposed to 
harmful substances or environment and 
workers coming into contact with objects 
and equipment (Bureau of Labour Statistics 
(BLS 2016)). The construction industry is 
still plagued by poor H&S performance. 
However, these work-related fatalities, inju-
ries and incidents are preventable.

These statistics suggest that the 
construction industry is dangerous and 
hazardous, and this damages its reputa-
tion. These fatality, injury and incident 
rates have a negative cost effect on the 
economy as employees could be forced to 
take early retirement due to permanent 
disability, which makes them an economic 
burden due to their unemployability and 
pension payments. Furthermore, medical 
expenses incurred is likely to put a strain 
on the economy.

The poor H&S performance in the 
construction industry in South Africa is 
exacerbated by limited commitment of 
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Health and safety (H&S) management is imperative for construction projects owing to the 
high level of fatalities and accident rates experienced. However, very few studies have used 
mixed-method research to examine H&S practices that are tailored towards small and medium 
construction enterprises (SMEs) to establish whether they influenced overall H&S performance. 
A Delphi study involving 16 H&S experts produced a refined H&S conceptual model comprising 
five H&S practices and one H&S performance outcome which were tested on 216 construction 
SMEs. Exploratory factor analysis and confirmatory factor analysis confirmed that the H&S 
practices and performance were valid, reliable and acceptable variables. Structural equation 
modelling (SEM) produced a good-fit model. Upper management commitment and involvement 
in H&S influenced overall H&S performance indirectly through the mediating variables of 
project supervision and H&S resources and training. These three H&S practices are essential in 
influencing H&S performance at project level of construction SMEs, and are viewed as catalysts 
for H&S culture. However, to ensure that H&S performance by construction SMEs is improved, 
upper management personnel should be committed and involved in H&S at project level.
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SMEs to comply with basic construction 
requirements and their casual attitude 
towards H&S. SMEs do not properly 
maintain their tools and equipment, their 
personnel do not use their personal protec-
tive equipment, and they view H&S inter-
ventions as a luxury (cidb 2004). This is 
not unique to South Africa. Unnikrishnan 
et al (2014) found that in India safety 
management practices are inadequately 
implemented in the work environment 
of SMEs. According to the cidb (2009), 
SMEs lack formal occupational health and 
safety management systems (OHSMSs). 
According to Benjaoran and Bhokha (2010), 
most construction projects do not establish 
such a system on site. SMEs lack H&S 
training and competence (cidb 2009), and 
these shortcomings could jeopardise the 
improvement of H&S at the project level of 
construction SMEs.

The poor H&S performance of the 
construction industry in South Africa 
provided the impetus for promulgating 
the Construction Regulations of 2003 
(Smallwood & Haupt 2005) which were 
revised in 2014. For compliance with the 
regulations, Azimah et al (2009) argue that 
H&S management should be addressed. 
Unnikrishnan et al (2014) emphasise that 
H&S management practices should be 
improved to comply with H&S standards, 
which will result in better productivity.

The underperformance by construc-
tion SMEs is caused by their financial 
constraints and their lack of managerial 
and technical skills (Department of Public 
Works (DPW), 1999; Agumba et al 2005; 
Martin 2010). This hinders the implemen-
tation of H&S practices, leading to poor 
H&S culture. It is imperative to identify 
H&S practices that are suitable, viable and 
manageable for construction SMEs.

H&S performance measures are clas-
sified as lagging and leading indicators 
(Toellner 2001). Leading indicators can 
either be subjective or objective (Grabowski 
et al 2007). On the other hand, lagging 
indicators are measured by the number of 
accidents and workers’ compensation sta-
tistics (Mohamed 2002). However, they can 
still be measured subjectively (Chinda & 
Mohamed 2008). The use of leading indica-
tors instead of lagging indicators is increas-
ingly advocated (Hinze 2005) to measure 
H&S performance. Flin et al (2000) state 
that H&S climate measurement is a lead-
ing indicator which measures the H&S 
culture of an organisation. However, for an 
optimum H&S culture to manifest, H&S 

practices should be implemented and prac-
tised effectively.

Previous studies have not reached 
consensus regarding the H&S practices 
that could improve the H&S performance 
of construction SMEs and also evaluate 
their H&S culture (Mearns et al 2003; 
Teo & Ling 2006; Fernández-Muñiz et al 
2007; Chinda & Mohamed 2008; Molenaar 
et al 2009; Cheng et al 2012). According 
to Grabowski et al (2010) and Hinze et al 
(2013), this is a leading H&S indicator.

The present study conceptualised a 
model linking H&S practices and overall 
H&S performance. The theoretical model 
was used to determine the relationship 
between H&S practices and H&S perfor-
mance. Two specific research questions 
were addressed:

■■ Which H&S practices are valid and reli-
able for managing H&S in construction 
SMEs?

■■ What is the influence of the H&S 
practices on the H&S performance on 
construction SME projects?

MODEL CONSTRUCTS 
AND HYPOTHESES
The conceptual model shown in Figure 1 
suggests that H&S performance is directly 
determined by one independent factor, 
namely upper management commitment 
and involvement in H&S. This factor 
indirectly determines H&S performance 
via the intermediary factors of employee 
involvement and empowerment in H&S 
and an occupational health and safety 
management system (OHSMS) defined by 
eight practices.

Upper management commitment 
and involvement in H&S
The importance of management com-
mitment and involvement in H&S is 
fundamental to an organisation’s H&S 
culture (O’Toole 2002; Arboleda et al 
2003; Choudhry et al 2008; Khdair et al 
2012). Several studies on H&S perfor-
mance improvement (Mohammed 2002; 
Abudayyeh et al 2006; Fernández-Muñiz 
et al 2007; Aksorn & Hadisukumo 2008; 
Teo et al 2008; Azimah et al 2009) estab-
lished that management commitment and 
involvement in H&S was critical in terms 
of H&S management systems. It influences 
H&S performance by reducing accidents, 
disease, worker absenteeism and injuries. 
Fernández-Muñiz et al (2007) established 
that management commitment positively 

influences employee involvement in H&S. 
Langford et al (2000) found that when 
management practices H&S, employees are 
willing to participate in H&S. The hypoth-
eses proposed were:

H1.	� Upper management commitment 
and involvement in H&S positively 
influence employee involvement and 
empowerment in H&S

H2.	� Upper management commitment and 
involvement in H&S positively influ-
ence H&S outcomes

Fernández-Muñiz et al (2007) established 
that management commitment positively 
influences the safety management system, 
which comprises policy, incentives, preven-
tive and emergency planning, control, 
training and communication. Surienty 
et al (2010) established that management 
commitment in H&S is positively associated 
with occupational H&S management imple-
mentation. Chinda and Mohamed (2008) 
found that leadership influenced H&S cul-
ture. When upper management is commit-
ted and involved in the organisation’s H&S, 
OHSMS implementation will be successful. 
The hypotheses proposed were:

H3a	�Upper management commitment and 
involvement in H&S positively influ-
ence appointment of H&S staff

H3b	� Upper management commitment and 
involvement in H&S positively influ-
ence effective formal and informal 
written communication

H3c	� Upper management commitment and 
involvement in H&S positively influ-
ence effective formal and informal 
verbal communication

H3d	�Upper management commitment and 
involvement in H&S positively influ-
ence effective H&S resources

H3e	� Upper management commitment and 
involvement in H&S positively influ-
ence effective project planning of H&S

H3f	� Upper management commitment and 
involvement in H&S positively influ-
ence effective project supervision

H3g	� Upper management commitment and 
involvement in H&S positively influ-
ence effective H&S training

H3h	�Upper management commitment and 
involvement in H&S influence effective 
H&S policy

Occupational health and 
safety management system
The potential impact of H&S practices such 
as management commitment and involve-
ment and workforce involvement and 
empowerment in H&S are fundamental 
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drivers of H&S performance improvement. 
The involvement of management and the 
workforce needs to be supported by a 
comprehensive OHSMS to bring about the 
improvement of H&S performance. The 
literature review identified the following 
essential H&S practices defining OHSMS:

Appointing or hiring of H&S staff
According to Vredenburgh (2002), the pro-
motion of H&S culture can be influenced 
when workers are predisposed to display 
H&S-conscious attitudes in their work. 
Grabowski et al (2010), Hinze (2005) and 
Sawacha et al (1999) indicate that hiring 
H&S staff will improve H&S performance. 
The Construction Regulations 2014 
advocate that H&S personnel be hired. 
Grabowski et al (2010) state that hiring 
quality personnel in H&S positions influ-
ences H&S performance. The hypotheses 
proposed were:

H4a	�Appointment of H&S staff positively 
influences employee involvement and 
empowerment in H&S

H5a	�Appointment of H&S staff positively 
influences H&S performance outcome.

Formal and informal written 
communication
Cooper (1998) indicates the importance of 
communication in influencing H&S perfor-
mance in the form of formal and informal 
verbal and written communication, which 
is the transfer of information to employees 
about possible risks in the workplace and 
the correct way to combat them. The Health 
and Safety Executive (HSE 2008) highlights 
the need for written information regarding 
H&S procedures and the correct way to 
perform tasks, which would reinforce what 
has been verbally communicated. Azimah 
et al (2009) indicate that consistent commu-
nication of H&S legislation and regulations 
is vital to achieve good H&S performance. 
Dingsdag et al (2008b) argue that workers’ 
perceptions of H&S culture are reinforced 
by good H&S communication. Fernández-
Muñiz et al (2007) found that communica-
tion as part of the OHSMS influences H&S 
performance and employee involvement in 
H&S. Grabowski et al (2010) also established 
that communication influences H&S perfor-
mance. The hypotheses proposed were:

H4b	� Formal and informal written commu-
nication positively influences employ-
ee involvement and empowerment

H5b	� Formal and informal written com-
munication positively influences H&S 
performance outcome

Formal and informal verbal 
communication
The Health and Safety Executive (2008) 
highlights the need for H&S information 
to be verbally communicated to workers 
before changes are made to the way their 
work activities are executed. Furthermore, 
Fernández-Muñiz et al (2007) and Kheni 
et al (2006) established the importance 
of verbal communication in improving 
H&S performance. Fernández-Muñiz et al 
(2007) found that communication as part 
of the OHSMS influences H&S perfor-
mance and employee involvement in H&S. 
The hypotheses proposed were:

H4c	� Effective formal and informal verbal 
communication positively influences 
employee involvement and empower-
ment in H&S

H5c	� Effective formal and informal verbal 
communication positively influences 
H&S performance outcome

Health and safety resources
Health and safety resources enable H&S 
performance of the project to be achieved 
(Abudayyeh et al 2006; Rajendran & 
Gambatese 2009). Choudhry et al (2007) 
established that the availability of resources 
was a good predictor of H&S performance. 
Fernández-Muñiz et al (2007) indicated 
that H&S resources influence employee 
involvement and H&S performance. 
Rajendran and Gambatese (2009) showed 
that the availability of H&S resources influ-
ences the reduction of injuries of workers 
in construction projects. Two hypotheses 
were proposed:

H4d	�H&S resources positively influence 
employee involvement and empower-
ment in H&S

H5d	�H&S resources positively influence 
H&S performance outcomes

Project planning of H&S
Project planning of H&S involves evaluat-
ing risks and establishing necessary H&S 
measures to avoid accidents, which include 
planning for emergencies (Fernández-
Muñiz et al 2007). Arocena and Nuñez 
(2010) indicate that H&S planning is 
an element of OHSMS for SMEs and, 
when implemented, reduces accidents. 
Fernández-Muñiz et al (2007) found that 
planning influences employee involvement 
and H&S performance. The hypotheses 
proposed were:

H4e	� Effective project planning of H&S 
positively influences employee involve-
ment and empowerment in H&S

H5e	� Effective project planning of H&S posi-
tively influences H&S performance 
outcomes

Project supervision
Project supervision verifies the extent 
to which goals have been met, as well as 
compliance with internal norms or work 
procedures (Fernández-Muñiz et al 2007). 
Teo et al (2008) and Fang et al (2004) indi-
cate that supervision influences H&S per-
formance. Fernández-Muñiz et al (2007) 
found that control influences employee 
involvement and H&S performance. The 
hypotheses proposed were:

H4f	� Effective project supervision positively 
influences employee involvement and 
empowerment in H&S

H5f	� Effective project supervision posi-
tively influences H&S performance 
outcomes

Training in health and safety
Langford et al (2002) found that train-
ing of operatives and H&S supervisors 
ensures H&S awareness and improved 
performance. Zeng et al (2008) point out 
that some accidents such as falling from a 
height and being hit by falling materials on 
construction sites can easily be prevented 
by implementing training programmes for 
employees. The influence of H&S training 
to improve H&S performance has been 
addressed by many researchers (Sawacha et 
al 1999; Tam et al 2004; Kheni et al 2006; 
Choudhry et al 2007; Fernández-Muñiz 
et al 2007; Aksorn & Hadisukumo 2008; 
Dingsdag et al 2008b). Fernández-Muñiz et 
al (2007) also established that training in 
H&S influences employee involvement. The 
hypotheses proposed were:

H4g	� Effective training in H&S positively 
influences employee involvement and 
empowerment in H&S

H5g	� Effective training in H&S posi-
tively influences H&S performance 
outcomes

Health and safety policy
Health and safety policy are the rules and 
procedures that employees’ and manage-
ment should adhere to in the workplace and 
are the bedrock of the OHSMS. According 
to Cox and Cheyne (2000), the major factor 
that influences H&S is the extent to which 
workers perceive the H&S rules and proce-
dures as being implemented and promoted 
in the organisation. Ng et al (2005) and 
Fernández-Muñiz et al (2007) established 
the importance of H&S policy for improving 
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H&S performance. Reece (2009) and Davies 
and Tomasin (1996) indicate that policy 
statements should indicate how upper man-
agement delegates H&S responsibilities. The 
H&S policy should state the commitment 
of management to providing H&S informa-
tion, training and advice to employees. 
Fernández-Muñiz et al (2007) found that 
H&S policy positively influences employee 
involvement and H&S performance. The 
hypotheses proposed were:

H4h	�H&S policy is positively associ-
ated with employee involvement and 
empowerment in H&S

H5h	� H&S policy is positively associated 
with H&S performance outcomes

Employee involvement and 
empowerment in H&S
Employee involvement (or worker partici-
pation) and empowerment are important in 
improving H&S performance (Fernández-
Muñiz, et al 2007; Arocena et al 2008; 
Aksorn & Hadisukumo 2008; Azimah et al 
2009; Reece 2009). Empowered employees 
should be given authority and responsibil-
ity, and held accountable for making the 
required decisions in the organisation 
(Arocena et al 2008). The empowerment 
of workers is a necessary requirement 
building trust and cooperation, and it is 

essential for developing a vibrant H&S 
culture (Dingsdag et al 2008b). According 
to Reece (2009), employee involvement 
could prevent both personal and material 
damage.

Fernández-Muñiz et al (2007) found 
that employee involvement in H&S reduces 
the number of personnel injuries, material 
damage, absenteeism and time lost, and 
improves employees’ motivation. Azimah et 
al (2009), Arocena et al (2008) and Aksorn 
and Hadisukumo (2008) further established 
that the involvement of employees in H&S 
positively influences H&S performance 
by reducing accidents. The hypothesis 
proposed was:

H6	� Employees’ involvement and empow-
erment are positively associated 
with health and safety performance 
outcomes

Health and safety performance
Health and safety performance defines the 
dependent variable which is influenced by 
the independent and intermediate vari-
ables. Fernández-Muñiz et al (2007) noted 
that subjective measures will overcome the 
limitations of objective responses, which 
are defined by the occurrence of accidents 
and near misses. The current study used 
subjective measures. The rating scale is a 

modified version of the earlier studies of Lu 
and Shang (2005), Fernández-Muñiz et al 
(2007) and Chinda and Mohamed (2008), 
who used subjective measures.

RESEARCH METHODOLOGY
A mixed-method research paradigm was 
adopted for this study, which entailed an 
exploratory design. The Delphi method 
was used to attain consensus on H&S 
measures that are ideal for improving H&S 
performance in construction SME projects. 
This method enabled the development of 
a refined questionnaire survey which was 
distributed to SMEs. The mixed method 
ensured rigour of the methodology.

The Delphi questionnaire consisted of 
64 H&S measures, categorised in ten H&S 
practices. Four rounds of Delphi survey 
were used to reach consensus on the H&S 
practices proposed for H&S performance 
improvement. Twenty H&S experts were 
purposively sampled, of whom 16 were 
involved in all the Delphi iterations. The 
experts rated the H&S measures according 
to their importance and effect on improv-
ing H&S performance at the project level of 
SMEs. The retained H&S measures had to 
attain a median value of between 9.00 and 
10.00 for importance. Their impact value 
had to be between 90% and 100%. The 
two scales were used to ensure stringency 
in retaining a measure and to avoid bias 
by using only one measure to determine 
consensus. Thirty-one H&S measures 
were retained which were considered to 
improve H&S at the project level of SMEs. 
The retained H&S measures comprised the 
final questionnaire presented to construc-
tion SMEs in South Africa. The 31 H&S 
measures defined five H&S practices. H&S 
performance was defined by nine H&S 
measures. The SME respondents were 
required to indicate their level of agree-
ment with the use of the H&S measures 
in their projects, rated on a five-point 
Likert scale, where 1 = strongly disagree, 
2 = disagree, 3 = neutral, 4 = agree, and 
5 = strongly agree.

Other parts of the questionnaire were 
designed to profile the participants in 
terms of their position in the organisation, 
gender, race, experience in the construc-
tion industry and qualifications. The 
questionnaire also profiled the organisa-
tion according to the type of business and 
geographic location. The questionnaire 
was piloted with eight personnel members 
from eight construction SMEs who were 

Figure 1 Health and safety conceptual model

Upper management 
commitment and 

involvement

Employee involvement 
and empowerment

H&S performance 
outcome

Health and safety 
management system

■ � Appointment of H&S 
staff

■ � Formal and informal 
H&S written 
communication

■ � Formal and 
informal H&S verbal 
communication

■ � H&S resources
■ � Project planning of 

H&S
■ � Project supervision
■ � H&S training
■ � H&S policy

H1 H6

H5a-H5hH3a-H3h

H2

H4a-H4h

H&S practices H&S outcome



Journal of the South African Institution of Civil Engineering  Volume 60  Number 3  September 2018 65

knowledgeable about H&S measures prac-
tised at the project level. The final version 
of the questionnaire was presented to 1 450 
conveniently sampled SMEs. The data was 
collected using e-mail, and a drop-and-
collect method was adopted, which result-
ed in 228 questionnaires being returned. 
This represented a 15.7% response rate, 
which concurs with the findings of Kongtip 
et al (2008). Only 216 questionnaires were 
deemed valid for analysis. According to 
Kline (2005), over 200 usable question-
naires for statistical analysis using struc-
tural equation modelling are sufficient. 
Similarly, Pallant (2013) indicates that over 
200 usable questionnaires are adequate to 
undertake robust statistical analysis. The 
software used was the Statistical Package 
for Social Science (SPSS) version 20 for the 
descriptive statistical analysis of the data. 
The frequencies, mean scores and standard 
deviation, and the factor analysability of 
the H&S practices and performance were 
computed. Similarly, exploratory factor 
analysis (EFA) was used to determine the 
unidimensionality and reliability of the 
H&S practices and performance. Reliability 
was tested using Cronbach’s alpha with a 
cut-off value of 0.70 as recommended by 
Hair et al (2006). Maximum Likelihood 
with Promax Rotation was selected as the 
extraction and rotation methods in the 
EFA. Confirmatory factor analysis (CFA) 
was used to determine the acceptability of 
the H&S practices and performance. The 
Tucker Lewis Index (TLI), which should 
be greater than 0.90; the root mean square 
error of approximation (RMSEA) and 
standardised root mean squared residuals 
(SRMR) less than 0.08; p-value less than 
0.05; and normed chi-squared (x²/df ) less 
than 5 were applied. The structural equa-
tion model (SEM) using Mplus version 
6.1 was used to test the influence of the 
H&S practices on H&S performance. The 
data of the model was found to be accept-
able after the fit indices of the model had 
been checked.

RESULTS AND DISCUSSION

Demographic descriptive statistics
The results indicated that 29.0% of the 
respondents were business owners, 67.0% 
had titles such as H&S representatives and 
site agents, and 86.0% were male. Africans 
comprised 61.0% of the respondents, 
30.0% were white and 6.0% were Asian/
Indian and coloureds. The majority of the 

Table 1 Result of Delphi round 4

H&S practices and measures
Importance 

median 
Median 

impact (%)

Appointment of H&S staff 

Employing at least one qualified manager with H&S training to oversee 
H&S on multiple projects

8.00 75.00

At least one staff member with H&S training is employed on each 
project

8.00 80.00

Employing at least one H&S representative on each project 7.50 70.00

Formal and informal written communication

Provision of written information about H&S procedures 8.50 85.00

Provision of written information about the correct way to perform 
tasks

8.00 80.00

Written circular/brochure that informs workers about the risks 
associated with their work 

7.00 80.00

Written circular/brochure that informs workers about preventive 
measures to reduce risk 

7.00 80.00

Formal and informal verbal communication

Provide clear verbal instructions to both literate and non-literate 
employees about H&S

9.50 80.00

H&S information verbally communicated to workers before changes 
are made to the way their work activities are executed 

9.00 80.00

Organise regular meetings to verbally inform workers about the risks 
associated with their work

9.00 85.00

Organise regular meetings to verbally inform workers about preventive 
H&S measures of risky work

9.00 90.00

H&S resources 

Provision of personal protective equipment (PPE) 9.00 80.00

Training in H&S by attending seminars/workshops 8.50 80.00

Material safety data sheets provided for all hazardous materials on site 9.00 80.00

Employing technically skilled employees with H&S training 9.00 80.00

Adequate information brochures on H&S 8.00 80.00

Provision of a budget for H&S 10.00 90.00

Provision of correct tools, equipment and plant to execute construction 9.50 90.00

Provision of good welfare facilities such as showers, canteens, toilets 10.00 85.00

Project planning of H&S

Ergonomics are considered when deciding the method of construction 9.00 80.00

Re-engineering is considered to reduce hazards 9.00 85.00

When head office decides on the method of construction H&S is 
included in the decision-making process 

9.00 85.00

Each project has a site-specific H&S plan 9.00 85.00

Layout of the site considers H&S aspects 9.00 90.00

Use of hazard-identification procedures 9.00 90.00

Use of risk-assessment procedures 9.00 85.00

Constructability of project is reviewed 9.00 80.00

Scheduling for H&S 9.00 90.00

Project supervision

Proper supervision by staff trained in H&S 9.00 90.00

Identification of hazards by at least one staff member trained in H&S 9.00 90.00

Results of inspection discussed at H&S meeting 9.00 85.00

H&S inspections done at least daily 9.00 90.00

Local authorities and H&S enforcement agencies visit sites for inspection 9.00 90.00

Ad hoc informal H&S inspections of work place 9.00 90.00

Regular H&S audits of projects 9.00 90.00

Legend: �Measures in black reached consensus and were retained, whereas the red measures did not 
reach consensus and were not retained.

� Continued on page 66
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respondents, 80.0%, indicated that they 
had over six years of experience in the con-
struction industry. 28.2% of the respond-
ents had a matric qualification, 12.0% 
had basic schooling with some having no 
qualifications, and the remaining 58.3% 
had post-secondary school qualifications.

37% of the SMEs were operating as sub-
contractors, 35.6% as general contractors, 
and 4.2% were civil contractors, suggesting 
that SMEs are involved in various kinds 
of construction activities. The majority 
(90.7%) of the respondents’ conducted busi-
ness in Gauteng Province.

Delphi results and discussion
Table 1 indicates that 31 H&S measures 
were retained from the 64 H&S measures 
identified in the literature. The H&S 
measures that were not retained did not 
attain the recommended median value 
of 9.00, which was considered to be very 
important, and a 90% cut-off value was 
considered to have a major impact. These 
31 H&S measures were then categorised 
into five H&S practices. These practices 
represented the refined conceptual H&S 
model after Round 4 of the Delphi survey. 
This is illustrated in Figure 2.

Three of the original H&S practices 
conceptualised in Figure 1 were retained 
with the measures hypothesised to define 
them, namely upper management com-
mitment and involvement in H&S with 
11 measures, worker/employee involve-
ment, and empowerment in H&S with 
five measures, and project supervision 
with six measures. However, two H&S 
practices were renamed. The first one was 
project H&S planning and communication 
with four measures. This combination 
concurred with the National Examination 
Board in Occupational Safety and Health 
(NEBOSH). The combination of these H&S 
measures to re-name the H&S practices 
was aimed at achieving the recommended 
number of measures, namely three, per 
construct. This was to enable robust 
statistical analysis to be done using SPSS 
(Pallant 2013) and SEM (Kline 2005).

The second adopted name was H&S 
resource and training with five measures. 
This combined practice is in line with 
the findings of Choudhry et al (2007). 
The combination was acceptable because 
two measures were retained in the H&S 
resource practice, and three were retained 
in the H&S training practice. The refined 
H&S conceptual model was then tested 
statistically.

Exploratory factor analysis
Prior to the assessment of the structural 
model, exploratory factor analysis (EFA) and 
confirmatory factor analysis (CFA) were 
carried out. The EFA determined the valid-
ity and reliability of the five H&S practices 
and the H&S performance outcome. Two 
measurement properties were used, namely 
convergent validity and internal reliability. 
The results are tabulated in Table 2.

The five independent variables of upper 
management commitment and involve-
ment in H&S, employee involvement 
and empowerment in H&S, project H&S 

Table 1 continued … Results of Delphi round 4

H&S practices and measures
Importance 

median 
Median 

impact (%)

Training in H&S

Workers undergo induction on H&S before commencing work on a 
particular site

9.50 90.00

Workers trained in proper care of PPEs
9.00 90.00

Workers trained in proper use of PPEs

Workers are regularly trained in H&S 9.00 90.00

Instruction manuals or safe work procedures are used to aid in 
preventive action 

9.00 80.00

Employer helps employees to train in-house (study leave, grants)

Workers are given time off for training 8.00 80.00

Upper management commitment and involvement in H&S

Managers encourage and support worker participation, commitment 
and involvement in H&S activities

10.00 90.00

Managers encourage and support training of employees in H&S 9.50 90.00

Managers communicate regularly with workers about H&S 10.00 90.00

Managers actively monitor the H&S performance of their projects and 
workers

10.00 90.00

Managers take responsibility for H&S 10.00 90.00

Managers actively and visibly lead in H&S matters 10.00 90.00

Managers regularly visit workplaces to check work conditions or 
communicate with workers about H&S

10.00 90.00

Managers encourage and arrange meetings with employees and other 
managers to discuss H&S matters

10.00 90.00

Managers conduct toolbox talks themselves 9.00 90.00

Managers ensure that the H&S budget is adequate 9.50 90.00

Managers recognise and reward outstanding H&S performance of 
workers 

9.00 90.00

H&S policy 

Proper implementation of safety management system 9.00 85.00

Company has H&S policy 8.00 80.00

Written in-house H&S rules and regulations for all workers reflecting 
management concern for safety, principles of action and objectives 
of achievement 

8.00 80.00

The firm coordinates its H&S policies with other human resource 
policies to ensure the wellbeing of workers

8.50 90.00

Worker/employee involvement and empowerment in H&S 

Workers are involved in production of H&S policy 9.00 90.00

Workers provide written suggestions on H&S 8.50 85.00

Workers are kept informed of provisions of H&S plan 9.00 85.00

Workers are involved in H&S inspections 9.00 90.00

Workers are consulted when H&S plan is compiled 9.00 90.00

Workers are involved in development of H&S rules and safe work 
procedures

9.00 90.00

Workers have the explicit right to refuse to work in potentially unsafe 
unhealthy conditions

9.50 90.00

Legend: �Measures in black reached consensus and were retained, whereas the red measures did not 
reach consensus and were not retained
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planning and communication, project 
supervision, and H&S resources and 
training were reliable. Their individual 
Cronbach’s alpha coefficients were > 0.70, 
indicating acceptable internal reliability 
as recommended by Hair et al (2006). The 
Kaiser-Meyer-Olkin (KMO) of each variable 
was greater than the recommended value of 
0.60 and the Bartlett’s Test of Sphericity was 
p < 0.000. The results are in line with the 
suggested cut-off values according to Pallant 
(2013), which suggest that factor analysis 
could be conducted with the data.

Factor analysis revealed that the mea-
sures of upper management commitment 
and involvement in H&S, employee involve-
ment and empowerment in H&S, project 
H&S planning and communication, project 
supervision, and H&S resources and train-
ing loaded together on the respective vari-
ables. The factor loadings for all the mea-
sures were greater than the recommended 
value of 0.40 as suggested by Field (2005) 
and Hair et al (2006), therefore achieving 
convergent validity. The eigenvalue for each 
of the constructs suggested that they were 
unidimensional. It can be stated that suf-
ficient evidence of validity and reliability 
was provided for these H&S practices 
which enabled CFA to be undertaken. The 
results are supported by the findings from 
previous studies by Findley et al (2004), 

Fernández-Muñiz et al (2007), Choudhry et 
al (2007) and Agumba and Haupt (2008).

The dependent variable of H&S perfor-
mance was reliable. The Cronbach’s alpha 
was greater than 0.70 at 0.907, indicating 
acceptable internal reliability as suggested 
by Hair et al (2006). A KMO of 0.905 with 
Bartlett’s Test of Sphericity of p < 0.000 was 
obtained. These were in line with the recom-
mendation of Pallant (2013). These results 
suggested that factor analysis could be 

conducted with the data. All nine measures 
of H&S performance outcome converged 
together on this factor. The factor loadings 
were greater than 0.668 as shown in Table 2, 
which were greater than the recommended 
value of 0.40 as suggested by Field (2005) and 
Hair et al (2006). The eigenvalue of 5.267 
explained 58.521% of the variance in the 
data. Therefore sufficient evidence of validity 
was achieved. The results indicate that the 
factor was unidimensional.

H1

H11 H10

H12

H9

H6
H7

H2

H3
H5

H4

H8

Figure 2 Refined conceptual model for H&S performance improvement for SMEs
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Table 2 H&S practices and H&S performance outcome

Upper management commitment and involvement in H&S Eigenvalue 5.107  % of variance 46.427

H&S measures
Cronbach level 
after deletion

Factor loading Rank 

I/we communicate regularly with workers about H&S 0.847 0.786 1

I/we actively monitor the H&S performance of the projects and workers 0.844 0.778 2

I/we encourage discussions on H&S with employees 0.849 0.728 3

I/we regularly visit workplaces to check work conditions or communicate with workers about H&S 0.850 0.717 4

I/We actively and visibly lead in H&S matters by e.g. walk-through of the site 0.855 0.672 5

I/we take responsibility for H&S, e.g. stopping dangerous work on site, etc 0.854 0.667 6

I/we ensure that the H&S equipment is bought, e.g. hardhats, overalls, etc 0.857 0.618 7

I/we regularly conduct toolbox talks with the workers 0.857 0.604 8

I/we provide workers with H&S training when there is less work in the project 0.865 0.491 9

I/we reward workers who make an extra effort to do work in a safe manner 0.873 0.465 10

I/we encourage and support worker participation, commitment and involvement in H&S activities 0.867 0.452 11

Employee involvement and empowerment in H&S Eigenvalue 3.079  % of variance 61.577

H&S measures
Cronbach level 
after deletion 

Factor loading Rank 

Our workers are involved in the production of H&S policy 0.778 0.863 1

Our workers help in developing H&S rules and safe work procedures 0.776 0.839 2

Our workers are consulted when the H&S plan is compiled 0.791 0.814 3

Our workers are involved in H&S inspections 0.832 0.598 4

Our workers can refuse to work in potentially unsafe unhealthy conditions 0.857 0.458 5

Continued on page 66
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Assessment of the measurement  
model
The EFA statistics were valid and reliable, 
which enabled the measurement model 
to be analysed using CFA. The results in 
Table 3 indicate that four of the five H&S 
practices tested did not fit in some of the 
statistical indices proposed, which led to 
re-specification. The re-specified H&S 
practices were management commitment 
and involvement, project supervision, project 
H&S planning and communication, and H&S 
resources and training. Four of the H&S 

practices’ p-values were not acceptable. This 
was due to the large amount of data analysed 
which tends to produce significant results. 
Pallant (2013) argues that the p-value cannot 
be used as a solitary measure to determine 
the acceptable fit of a construct. The p-values 
of H&S performance and employee involve-
ment and empowerment were acceptable.

The fit indices for management commit-
ment and involvement, employee involve-
ment and empowerment, project supervision, 
project planning and communication 
fitted after re-specification, apart from the 

p-values. The p-values were significant. 
However, the other indices fitted, indicating 
that the H&S practices had a good fit. To sup-
port this finding the normed chi-square was 
less than the recommend value of 5. The CFI 
and TLI were greater than the recommended 
value of 0.90. The RMSEA and SRMR were 
less than the recommended value of 0.088. 
This result is in agreement with the findings 
of Fernández-Muñiz et al (2007).

The fit indices for H&S resources and 
training fitted after the re-specification 
of the practice, apart from the TLI. The 

Table 2 continued … H&S practices and H&S performance outcome

Project H&S planning and communication Eigenvalue 2.786  % of variance 69.644

H&S measures 
Cronbach level 
after deletion 

Factor loading Rank

Our firm uses procedures to identify possible H&S hazards on site 0.788 0.833 1

I/we include H&S in our projects programme 0.784 0.822 2

I/we consider H&S when layout of site is done 0.823 0.769 3

I/we organise regular meetings to verbally inform workers about the risks of their work and preventive 
measures 

0.850 0.665 4

Project supervision Eigenvalue 3.640  % of variance 60.662

H&S measures 
Cronbach level 
after deletion 

Factor loading Rank 

I/we allow supervision of work by staff trained in H&S 0.837 0.786 1

I/we undertake informal H&S inspection of the workplace daily 0.837 0.781 2

One of our employees trained in H&S identifies hazardous activities 0.848 0.718 3

I/we undertake formal H&S inspection of the workplace daily 0.850 0.714 4

I/we allow local authorities and H&S enforcement agencies to visit sites for inspection 0.850 0.693 5

I/we regularly undertake H&S audits of projects 0.854 0.666 6

H&S resources and training Eigen value 3.281  % of variance 65.628

H&S measures 
Cronbach level 
after deletion

Factor loading Rank 

I/we provide the correct tools and equipment to execute construction work 0.832 0.782 1

I/we ensure that workers are trained to do the work safely 0.830 0.771 2

I/we ensure our workers are properly trained to take care of and use personal protective equipment 0.834 0.763 3

I/we conduct induction of all workers on H&S before commencing work on a particular site 0.835 0.751 4

I/we buy hardhats, gloves, overalls, etc for workers 0.847 0.708 5

H&S performance outcome Eigen value 5.267  % of variance 58.521

H&S measures 
Cronbach level 
after deletion 

Factor loading Rank 

The way we currently manage H&S in our projects promotes awareness of H&S among our employees 0.893 0.803 1

The way we currently manage H&S in our projects leads to reduction in the total cost related to 
accidents and injuries 

0.891 0.795 2

The way we currently manage H&S in our projects promotes safe work behaviour 0.897 0.754 3

The way we currently manage H&S in our projects has reduced the number of workers affected by work-
related illnesses and diseases

0.895 0.732 4

The way we currently manage H&S in our projects helps us to achieve our clients’ expectations 0.897 0.729 5

The way we currently manage H&S in our projects has reduced the number of damaged materials on site 0.897 0.717 6

The way we currently manage H&S in our projects has helped us to reduce worker absenteeism in our 
projects

0.899 0.697 7

The way we currently manage H&S in our projects has helped us to reduce the number of personnel 
accidents and injuries

0.902 0.672 8

The way we currently manage H&S in our projects has had a positive influence on workers’ morale 0.901 0.668 9



Journal of the South African Institution of Civil Engineering  Volume 60  Number 3  September 2018 69

p-value indicated a non-significant result of 
less than 0.05. The normed chi-square was 
less than 5, indicating good fitting practice. 
The CFI was greater than 0.90, whereas the 
TLI was less than 0.088, indicating weak 
fit practice. The RMSEA indicated a close 
fit with a value of 0.088, and the SRMR 
indicated a good fit with a value of less 
than 0.08.

The fit indices for H&S performance 
outcome fitted after the re-specification 
of the practice. The p-value indicated a 
non-significant result of less than 0.05. The 
normed chi-square was less than 5, indicat-
ing good fitting practice. The CFI and TLI 
were greater than 0.90, and the TLI indicated 
good fitting practice. The RMSEA and SRMR 
indicated a good fit with a value of less than 
0.08. The results of the measurement models 
suggest that the refined conceptual model of 
H&S can be used to determine a perfect fit 
model of H&S for construction SMEs.

Assessment of the structural model
Before the hypotheses were tested, the 
goodness-of-fit indices were examined to 
establish whether the data fitted the hypo
thesised model perfectly. The results in 
Table 4 indicate the goodness-of-fit indices 
for the structural model in Figure 3. The 
chi-square was significant with a p-value 
of less than 0.05, indicating that the null 
hypothesis of the model not fitting could be 
rejected. The normed chi-square ratio x²/df 
was 1.77, which was below the recommended 
value of 3.00. The RMSEA was 0.06, which 
was below 0.08, and the SRMR was 0.074, 
which was less than the recommended value 
of 0.08. The CFI was 0.849 and the TLI was 
0.837. These values were less than the accept-
able cut-off value of 0.90. Although the data 

did not fit the model perfectly, it could be 
described as having achieved a close fit. This 
enabled the results of the relationships of the 
constructs to be interpreted.

Figure 3 shows that six relationships 
could not be rejected and six were rejected. 
The finding indicates that upper manage-
ment commitment and involvement in 
H&S influenced project H&S planning and 
communication, project supervision, and 
H&S resources and training. A notable 
finding was that upper management com-
mitment and involvement in H&S did not 

directly influence employee involvement 
and empowerment and H&S performance as 
per the hypothesised model. This was con-
trary to the findings of Fernández-Muñiz et 
al (2007) and Azimah et al (2009) respec-
tively. However, it can be argued that upper 
management commitment and involvement 
in H&S influenced employee involvement 
and empowerment indirectly through 
the mediating variable of project supervi-
sion. However, employee involvement and 
empowerment in H&S did not influence 
H&S performance as hypothesised.

Table 3 Confirmatory factor analysis

H&S practices 
No of 

metrics
x² Df x²/df p-value RMSEA CFI TLI SRMR

Management commitment & involvement 11 58.980 43 1.37 0.053 0.041 0.965 0.956 0.043

Employee involvement & empowerment 5 9.00 5 1.80 0.1091 0.061 0.982 0.964 0.033

Project supervision 4 12.506 8 1.563 0.1300 0.051 0.982 0.966 0.033

Project H&S planning & communication 6 2.227 1 2.227 0.1356 0.075 0.993 0.961 0.011

H&S resources & training 5 10.699 4 2.68 0.0302 0.088 0.941 0.853 0.040

H&S lagging indicator/outcome 9 55.379 25 2.22 0.0004 0.075 0.938 0.910 0.049

Figure 3 Tested conceptual H&S performance improvement model
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Table 4 Goodness-of-fit values for the structural model

Model x² Df x²/df p-value RMSEA CFI TLI SRMR

Hypothesised model 1 276.46 722 1.77 0.0000 0.060 0.849 0.837 0.074
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Upper management commitment and 
involvement in H&S influenced H&S per-
formance indirectly through the mediating 
variables of project supervision and H&S 
training and resources. Arguably, if upper 
management personnel are committed and 
involved in H&S, H&S performance will 
improve. This finding suggests that upper 
management involvement and commitment 
are critical for H&S performance success. 
The findings further established that 
employee involvement and empowerment 
in H&S were only influenced by project 
supervision. However, it was not influenced 
by upper management commitment and 
involvement in H&S, project H&S planning 
and communication, and H&S resources 
and training as originally hypothesised.

Furthermore, project H&S planning 
and communication did not influence H&S 
performance as hypothesised. These results 
are contrary to the findings of Fernández-
Muñiz et al (2007). However, it can be 
argued that Fernández-Muñiz et al (2007) 
tested the H&S practices as part of the 
OHSMS. They suggest that the OHSMS is 
influenced by management commitment, 
which in turn influences employee involve-
ment and H&S performance outcomes. 
However, testing the hypothesised H&S 
practices in the OHSMS individually in 
this study gave a better thrust to the H&S 
practices that are directly influenced by 
upper management involvement and com-
mitment in H&S and eventually impact 
H&S performance.

CONCLUSION
The present study elicited information 
from H&S stakeholders in the construction 
industry regarding current H&S practices 
in SMEs and contributed to the existing 
literature by providing empirical evidence 
addressing the research questions. Results 
from the exploratory factor analysis indi-
cated that the five H&S practices, namely 
upper management commitment and 
involvement in H&S, employee involve-
ment and empowerment in H&S, project 
supervision, project H&S planning, com-
munication in H&S and H&S resources 
and training, and the H&S performance 
outcomes were valid and reliable measures 
of H&S in SMEs. Attaining the desired 
levels of validity and reliability enabled 
the confirmatory factor analysis to be 
undertaken. The results indicated that the 
five H&S practices and H&S performance 
achieved an acceptable fit model to enable 

the structural model to be analysed. The 
results of the structural equation modelling 
indicated that upper management commit-
ment and involvement in H&S influenced 
H&S performance indirectly through the 
mediating variables of project supervision 
and H&S training and resources. Each rela-
tionship was positive and significant.

The findings inform SME contractors 
involved in building and civil engineering 
that upper management personnel should 
be committed and involved in H&S as they 
are the catalyst to ensure improvement in 
H&S performance. They will ensure that 
project supervision is undertaken to elimi-
nate any hazards involved in the project. 
Furthermore, they will ensure that H&S 
resources and training are provided to 
their employees. In addition, the significant 
relationships in the tested model which 
influenced the H&S performance outcome 
can be deemed to be the minimum H&S 
practices that construction SMEs in civil 
and building projects should adopt. This 
will ensure that they have a small set of 
H&S practices to implement to improve 
their H&S performance outcomes, thereby 
ensuring that H&S culture is improved.

This finding is important, especially in 
a country where H&S is not given the nec-
essary attention. It is therefore suggested 
that upper management commitment and 
involvement in H&S, project supervision 
and H&S resources and training should 
constitute the construction H&S perfor-
mance improvement model (CHSPIM). 
Finally, the findings of this study have 
contributed to the H&S body of knowledge 
in the South African construction industry.

RECOMMENDATIONS TO 
THE INDUSTRY
The managerial and practical implications 
of this study that should assist civil and 
building contractor SMEs to improve their 
H&S performance are three non-negotiable 
H&S practices. These H&S practices are 
upper management commitment and 
involvement in H&S, project supervision, 
and H&S resources and training. In addi-
tion, the proposed H&S model will enable 
H&S culture to be developed at project 
level for construction SMEs.

Furthermore, it can be argued that 
South African construction SMEs require 
only a few manageable H&S practices that 
would assist them in managing their H&S 
activities effectively. This is because con-
struction SMEs do not have the resources 

that large construction firms have to enable 
them to implement a large number of H&S 
practices. Furthermore, these H&S prac-
tices would act as early warning signs that 
an accident will occur if they are not imple-
mented at all or not implemented properly.

In addition, construction SMEs may 
find the developed questionnaire use-
ful for auditing their H&S performance 
and benchmarking their H&S practices 
against those of their competitors. The 
practices can eventually be used to identify 
H&S areas that are problematic in the 
workplace and that require special and 
immediate attention.

Finally, the H&S practices can be used 
to improve the minimal compliance with 
the requirements of the 2014 Construction 
Regulations so as to reduce site closures by 
the Department of Labour in South Africa 
due to non-compliance.

LIMITATIONS OF THE STUDY
Despite the findings of this study and the 
recommendations for future research, sev-
eral limitations were identified, namely:

■■ The majority of the respondents 
conducted their business in Gauteng 
Province, which prevents the findings 
from being generalised to all the pro
vinces of South Africa.

■■ The use of the self-reporting in the 
questionnaire for the independent, 
intervening and dependent variable is 
vulnerable to bias reporting, which is 
acknowledged in this study.

FURTHER STUDY
It is recommended that further research be 
done. An employee survey is advocated, as 
the current study focused on upper manage-
ment personnel and those knowledgeable 
about the current H&S practices in their 
organisation. It is proposed that these prac-
tices be validated using structural equation 
modelling to determine their relationship 
to and influence on H&S performance, i.e. 
reduction in accidents, injuries and damage 
to property, and to improve the motivation 
of the work force. Finally, the use of field 
observations is also recommended for 
future study to overcome the bias that a self-
reporting questionnaire is perceived to have.
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