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Abstract
Construction Clients have been identified in many studies to be of great importance to H&S
performance in the construction industry. However their participation in H&S implementation
remains below the expected and meaningful level. The situation in Southern Africa is not
any different from the rest of the world. Therefore developing strategies that enhance clients’
H&S culture would ensure a gradual and sustained improvement of H&S in the construction
industry.
As a result it was imperative to investigate the feasibility of the postulation that the external
environment has a positive influence on construction clients’ H&S culture and performance.
The study, which was conducted in Botswana and South Africa, utilised the Delphi and
structural equation modelling techniques in order to model and validate the said postulation.
Findings from the Delphi study were that the external environment had a significant impact
on client H&S performance. Further, clients were ‘very likely to’ implement H&S elements
when influence from the external environment factors was evident. The validation from the
structural equation modelling technique further indicated that the influence of the external
environment on clients was statistically significant.
Therefore this paper will report on findings from an investigation on the influence of the
external environment on clients’ H&S performance. The study will highlight the point that
environmental influence on clients is vital in order to achieve an improved H&S performance
in the construction industry.
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1. Background to the study
It is estimated that the construction industry employs about 180 million people, or seven
Percent of global employment (ILO, 2005; Murie, 2007). Despite its size in terms of the
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workforce, the construction industry for example in the European Union causes about 20 to
25% of all fatal accidents (Dias, 2004; Karjalainen, 2004; Ringen & Englund, 2006). The
construction sector does not have a good record and its H&S performance can best be
described as poor (Haslam et al., 2005).
In the construction industry, the risk of a fatality is said to be at least five times more likely
than in other manufacturing based industries (Sawacha et al., 1999; Loughborough &
UMIST, 2003). According to Bomel (2001) the construction industry is a hazardous
environment. Workers in the construction industry are more at risk of an accident, ill health
and or even a fatality at work place than other manufacturing based industries
(Loughborough & UMIST, 2003; Hoonakker et al., 2005). Generally construction sites are
still one of the most dangerous workplaces because of the high incidence of accidents (Teo
et al., 2005; Kines et al., 2007).
The poor record on H&S presented at the global level, is also evident in the construction
industry in Botswana and South Africa. The industry in Botswana and South Africa, rank
among the worst performing industries (Van Ooteghem, 2006; CIDB, 2008). In South Africa,
the construction sector had the third highest number of fatalities per 100,000 workers (CIDB,
2008). This industry has also experienced an increase in the number of accidents that were
reported between the periods 2004 to 2008. The CIDB reported that both fatal and non-fatal
accidents increased from 224 to 578. In comparison to other manufacturing based
industries, the construction industry ranked first in terms of an industry with the most
accidents (CIDB, 2008).
Consequently, the issue of Health and safety (H&S) performance improvement in the
construction industry has received considerable attention in recent years. For many large
construction organisations it is a top priority (Choudhry, Fang, & Mohamed, 2007). This has
been in part due to the introduction and the pressure from the legislative environment
(Mitropoulos, Abdelhamid & Howell, 2005), coupled with increased personal responsibility of
senior managers and organisations for H&S (Fitzgerald, 2005), a need to develop a good or
better image of the construction industry (Misnan & Mohammed, 2007) and in certain ways
to address the H&S record which in comparison to many industries is undesirable
(Mohamed, 2002; Loughborough & UMIST, 2003; Behm, 2005; Haslam, Hide, Gibb, Gyi,
Pavitt, Atkinson & Duff, 2005; Kulchartchai & Hadikusumo, 2010). For larger multi-national
organisations, the need for H&S improvement is a corporate social responsibility issue and
therefore corporate organisations are working at improving their H&S performance
(Smallman, 2001).
It is economically important that H&S should be improved in the construction industry. Poor
H&S performance is costly and can impact negatively on an industry and indeed on an
economy. It is estimated that the costs of accidents account for about four Percent of the
global Gross Domestic Product (GDP), (ILO, and 2003). Egan (1998) estimates that
accidents can account for about three to six Percent of total construction project costs.
Studies conducted in Europe among members of the European Union in 2002 on costs of
accidents, revealed that as a percentage of the GDP, H&S costs could be as high as eightand-a-half Percent (Karjalainen, 2004). In the United Kingdom (UK), the Health and Safety

Executive (HSE) report of 2008/09, indicated that 1.2 million people who had worked during
that year were suffering from an illness, both long- standing and new cases caused or
worsened by their current or past work, equating to 3,900 per 100, 000 people or three-andnine-tenths Percent (HSE, 2010). In terms of costs, occupational ill health and injury
accounted for almost three Percent (Wright, 2007). In South Africa, it was estimated that
occupational injuries and diseases accounted for about three-and-a-half Percent of GDP
(Republic of South Africa, 2003). In Botswana, the Botswana Federation of Trade Unions
(BFTU) estimates that occupational injuries and fatalities account for over three Percent of
GDP (BFTU, 2007). H&S performance improvement is therefore a fundamental issue
because it is aimed at eliminating or reducing the risk of accidents and its severity in the
construction industry.
Therefore, H&S performance improvement in the industry should be a priority. It is warranted
that research should be encouraged on this matter given the importance and dangerous
nature of the industry. In addition, much research on H&S performance improvement in the
industry is justified to improve conditions in which construction workers operate.
Consequently, a number of studies have been conducted on the subject of H&S
performance improvement. However most studies on H&S performance have tended to
focus on understanding the causal factors underlying construction accidents, such as the
studies conducted by Mansingh & Haupt (2008), Bomel (2001), and Loughborough
University & UMIST (2003). Other studies have focused on addressing H&S at the
construction stage and on issues such as the use of incentives to improve contractor
performance (Tang et al. 2008), and designers’ roles and responsibilities (Kartam, Flood &
Koushki, 2000). Furthermore, studies that address procedures and systems at the
construction stage as well as behavioural issues surrounding workers have been conducted
(Goodrum & Gangwar, 2004; Cameron & Duff, 2007).
Further studies have been conducted on improving H&S performance through improving the
H&S culture of mostly contracting organisations (Dingsdag et al., 2006; Chinda & Mohamed,
2008; Zhou, Fang & Wang, 2008). The studies on H&S culture have been complimented by
studies on behaviour based H&S performance (Duff, Robertson, Phillips & Cooper, 1994;
Lingard & Rowlinson, 1997; Petersen, 2000; Keil Centre, 2000; Cooper, 2009) and H&S
climate (Zhou, Fang & Mohamed, 2011).
Despite these numerous studies on H&S performance improvement in the construction
industry, few studies have addressed the role, contribution, responsibilities and influence of
construction clients on H&S performance and how clients themselves may improve on their
H&S performance. There is little evidence to show that adequate research has been
conducted on the role of construction clients apart from one study conducted by Huang and
Hinze (Huang & Hinze, 2006; Lingard et al., 2009). However, the study by Huang and Hinze,
evaluated the influence of clients on contractor’s H&S performance (Huang & Hinze, 2006).
The current study sought to evaluate the influence of the external environment on clients’
H&S performance. The rationale behind the study was that, in order for the clients to
influence contractor or indeed project H&S performance positively, they need to be

motivated to have a good H&S performance. The motivators could be internal or external.
The current study evaluated the external motivators.

1.1 The study
A confirmatory factor analysis of the postulated model was conducted. The model comprised
two latent factors namely, the external environment and the client culture. The external
environment being the exogenous variable and client culture was postulated to be the
endogenous variable. The indicator variables of the external environment factor were:
legislative (LGN), economic (ECON), social (SOC), professional bodies (PR) and materials
and technology (TEC). The theorised model is presented in Figure 1. The theory and basis
of the model was derived from literature and a Delphi study. Delphi results have been
analysed and presented separately due to limitation of space in the current paper.
Data for the current study was obtained from a questionnaire survey conducted in Botswana
and South Africa. Respondents to the survey included construction professionals from, client
designer and contracting parties. A total of 281 responses was realised from the survey and
238 responses were analysed. Out of the available 281 cases, 43 cases were skipped
because of missing variables.
The model had 57 dependent and 58 independent variables. It also had 108 free
parameters. The number of fixed non-zero parameters was 64. The covariance matrix of the
model was analysed using the robust maximum likelihood estimation method. Raw data was
used for the analysis.

1.2 Findings
1.2.1 Hypothesised relationships
The model generally postulated that the external environment had a direct positive influence
on client H&S culture (H1).
Specifically, the model hypothesized that the external environment had a direct positive
influence on the following factors of client H&S culture, namely:
1.
Leadership – CLLP (H1a);
2.
Involvement –CLIP (H1b);
3.
Procedures – CLPP (H1c);
4.
Commitment – CLTP (H1d);
5.
Communication – CLNP (H1e); and
6.
Competence – CLCP (H1f)
1.2.2 Goodness-of-fit statistics - RML method
The sample data on the model yield an
of 2523.9043 with 1218 degrees of
freedom. The associated p-value was determined to be 0.000 with a sample of 238 cases.
) to the
The normed chi-square index, which is the ratio of the scaled chi-square (

degrees of freedom yield a value of 2.072. This value was lower than the upper limit value of
3.0 and therefore indicative of a reasonable fit of the model.
The robust CFI index was found to be 0.844. The CFI index was less than 0.900 which is the
lower limit value for model acceptance. However, a two statistic strategy is considered
satisfactory to accept or reject a model (Hu & Bentler, 1999). Therefore RMSEA and SRMR
statistics were used to decide on the acceptability of the model.

Figure 1: Hypothesised model of external environment’s influence on client H&S
performance

The robust RMSEA with 90% confidence interval was found to be 0.067. (Lower bound value
= 0.063 and upper bound value = 0.071) The RMSEA index was just above the upper limit of
0.050 for the model to be described as good. However the value of 0.67 indicated that the
model was acceptable. In addition, the absolute fit index, SRMR, was found to be 0.074. The
SRMR fit index indicated an adequate fit of the full structural model to the sample data.

All the indexes with the exception of the CFI met the condition for model acceptance.
Although the fit index CFI did not matter so much in the two fit statistic strategy, its value of
0.844 was not far from the lower limit value of 0.900 for model acceptance. See Table 1.
Table 1: Robust fit indexes for SEM Model 1.0
Fit Index

Cut-off value

Model 1.0

Comment

2523.9043
Df

0

CFI

0.9

acceptable

1218

Acceptable

0.844

Inadequate

0.074

Acceptable

0.067

Acceptable

0.063:0.071

Acceptable range

0.95 Good fit
SRMR

0.08 acceptable
0.05

RMSEA

Good fit

0.08 acceptable
0.05 Good fit

RMSEA 90% CI

1.2.3 Hypotheses testing
The statistic reported on for hypothesis testing was the parameter estimate divided by its
standard error and therefore it functioned as a Z-statistic to test that the estimate (which is
the relationship strength between two variables) was statistically different from zero. The
significance test was used to evaluate the hypotheses H1a to H1f.
It was generally hypothesised that the external environment had a direct positive influence
on client H&S culture (H1). Specifically the hypotheses were that the external environment
had a direct positive influence on the six factors of client H&S culture, namely: leadership,
involvement, procedures, commitment, communication and competence.
Results from the SEM analysis yield support for all the hypothesised relations, H1a to H1f.
The hypothesised relationships between the external environment and all endogenous
factors of client H&S culture were found to be significant and they all had definite positive
directions. The relationship between the procedures factor and the external environment was
found to be the most significant. The parameter coefficient for this relationship was 0.933
and the Z-statistic was 10.610. Similarly, the relationship between the communication factor
and the external environment was found to be statistically significant. This relationship had a
parameter coefficient of 0.932 and a Z – statistic of 9.781. These values are presented in
Table 2.
Therefore the general hypothesis that the external environment had a direct positive
influence on client H&S culture could not be rejected (Table 2). In terms of the magnitude of
the parameter coefficients, a comparison of these revealed that the influence of external
environment on the commitment factor was found to be the lowest at 0.784.

Table 2: Model 1.0 factor loadings and Z-statistic
Label

Hypotheses
External environment has a positive
direct influence on the factors of client
H&S culture namely :

H1a
H1b
H1c
H1d
H1e
H1f

Leadership
Involvement
Procedures
Commitment
Communication
Competence

Factor
loading
(λ)
0.880
0.791
0.933
0.784
0.932
0.867

Z- Statistic

9.569
8.938
10.610
9.455
9.781
9.534

Significant?

Yes
Yes
Yes
Yes
Yes
Yes

(Robust statistical significance at 5% level)

1.2.4 Solution evaluation of the model
The robust fit indexes of SRMR and the RMSEA met the cut-off index criteria and the
parameter estimates were found to be statistically significant and reasonable. The postulated
structural model was therefore acceptable and considered to adequately fit the sample data.
Since the analysis was confirmatory, there was no need to further improve the fit of the
structural model at this stage. Furthermore, the LM test did not indicate a significant
evidence of model mis-specification. Byrne (2006) points out, that for most models, model
improvement is merely an exercise that tries to fit small characteristic features of the sample
and does not necessarily add value to that already fitted. Therefore the hypothesised model
was accepted with its level of fit.

2. Discussion and conclusion
The general hypothesis was that the external environment had a direct and positive
influence on client H&S culture (H1) and this hypothesis could not be rejected. All six specific
hypotheses which collectively formed the H1 hypothesis could not be rejected. The specific
hypotheses stated that the external environment had a direct positive influence on the
factors of client H&S culture namely: leadership, involvement, procedures, commitment,
communication and competence. The results indicated that at least 62.6% of variance in
client H&S culture was explained by the external environment. The external environment’s
influence was weakest on client H&S involvement compared to the influence on other factors
of client H&S culture. The effect was found to be strongest on the factor, procedures.
Generally the findings suggested that clients were more likely to lead, be involved, set up
procedures, be committed, communicate on H&S issues and develop competence in H&S
as a result of the external environment influence. Specifically, the results suggested that it
was possible for client H&S culture to be modified as a result of external environment’s
influence. It was this change in client H&S culture that was needed for H&S performance to
be realised in the construction industry. Bomel (2001) observed that the culture of client
organisations presented considerable opportunities for H&S improvement in the construction
industry.
The implications of this finding are that clients may effectively participate in H&S
management and if they do, they would influence project H&S performance continuously and

therefore lead to a general H&S improvement on construction projects. Research in
Southern Africa has shown that despite the acknowledged significance of clients to H&S
performance, clients have not participated significantly in H&S management (Kikwasi, 2008;
Musonda & Smallwood, 2008; Musonda, Haupt & Smallwood, 2009). Similarly, a study
conducted by Loughborough & UMIST (2003), established that clients give insufficient
consideration to H&S despite their obligations under the CDM regulations. Bomel (2001)
observed that the culture of client organisations presents considerable opportunities for H&S
improvement in the construction industry. The findings in the current study were therefore
significant in the sense that with an increased incentive to clients to participate in H&S
management through their culture change resulting from all factors of the external
environment, the much desired participation of clients in H&S management may be realised.
Further, the findings make it possible for policy makers to address factors of the external
environment namely, legislative, economic, social, professional bodies and materials and
technology in such a way that the external environment enables or motivates clients’
participation in H&S management.
The impact of legislation, which is one of the indicator variables in the current study, has
been noted in other studies. INSAG (1991) argue that the manner in which people act is
conditioned by requirements set at a high level such as legislation. Findings by CIDB (2008)
in South Africa, also affirm the importance of legislation. The CIDB found that there was a
general perception in the construction industry that the construction regulations promulgated
in 2003 in South Africa seemed to have had a positive impact. This was also found to be the
case in the UK concerning the CDM regulations (CIOB, 2009).
The other indicator variable used to describe the external environment in the current study
was the economic factor. The use of economic incentives on organisations has been
evaluated before. The European Agency for Safety and Health at Work (2010) observe that
economic incentives can be effective in promoting H&S. Pan, Soetanto & Sidwell (2010)
observed that the economic situation in the UK influenced the homebuilders (clients) to slow
down on the use of cross walls precast technology despite the benefits that came with the
new technology when the housing markets were promising. The clients’ decision on the type
of technology to use in this case was highly influenced by the economics despite the benefits
including the H&S benefits that would have arisen. In this case, due to a lack of economic
incentive in the method, H&S was the casualty. The situation described by Pan et al. (2010)
lend support to the findings in the current study that the economic situation as is the case
with the legislative framework had a significant influence on client decisions and hence client
H&S performance.
An observation by Pan et al. (2010) on the influence of technology change, noted that
clients, influenced by the new technology were forced to assume new roles such as
producing outline designs, detailed design coordination, procurement and construction. In
other words, they were influenced to change the way they did things as a result of
technology. The technology and materials factor used to characterise the external
environment in the current study seem to have an influence on client H&S culture. In a study
by Pan et al. (2010), on projects where the new technology was deployed, an observation

was made that they had experienced a reduction in the H&S risk and also enhanced the
building quality (Pan et al., 2010).
Worker unions (social), as a factor of the external environment, have also been found to
influence H&S in the construction industry and therefore ties in with the findings of the
current study. According to Fraser (2007), unions in Australia, influenced a significant
improvement in regulations concerning workers’ H&S. It would appear therefore that client
H&S culture could be enhanced with an increased participation from the social economic
environment such as the workers union.
Therefore the finding that the external environment exhibited a direct positive influence on
client H&S culture not only collaborate what other authors have stated before but it also
offered a platform and a set of minimum factors that may be required to be addressed in
order to change or influence client H&S culture. It would seem that a single approach may
not be so successful. The European Agency for Safety and Health at Work (2010), observed
that incentives and legislation were complementary. For example, clients in the UK were
slow to take up their responsibilities on H&S even though the CDM regulations required
them to do so (Baxendale & Jones, 2000). It could be argued that what they probably
needed was an incentive from the external environment as established in the current study.
Economic, social, technology and the legislative environment all have to be supportive of
client H&S culture.
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