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Abstract
The construction industry is of vital importance to the economies of nations. It employs
about seven percent of the global workforce but accounts for between 30 and 40
percent of all work-related fatalities, with developing countries recording more fatalities
when compared to developed countries. The economic cost of construction accidents
is also significant in terms of compensation claims, lost productivity, and overruns on
project schedule and cost. Health and safety management within the construction
industry has not developed at the same pace as in other industries and with
technological advances within the industry itself. The failure of health and safety
management systems and the lack of safety culture within contractor organisations
have been highlighted as factors responsible for the high rate of construction accidents

in developing countries such as South Africa.

Previous studies have focused on construction phase health and safety management
interventions. Few studies have investigated health and safety management within the
construction industry from the organisational/enterprise perspective. In this study, the
aim was to identify and compare the effectiveness of the different H&S management
arrangements employed by construction contractors in South Africa. In the context of

this study, a health and safety management arrangement is defined as:

the organisational structure, planning activities, responsibilities, procedures,
processes, resources and practices for managing the health and safety risks

associated with the business of an organisation.

This study uses a mixed methods research design that combined qualitative
descriptive research and quantitative research approaches to achieve the research

objectives.

The broad spectrum of health and safety management arrangements (HSMA) within
medium to large size contractor organisations in South Africa were categorised into
three distinct types — (1) traditional/compliance motivated, (2) systematic/compliance
motivated, and (3) systems/best practice motivated. Areas of strengths and
weaknesses in the strategically developed policies and procedures, as well as their

implementation were identified for each type.

Top management leadership, operational managers’ leadership, safety professionals’

leadership were identified as critical factors responsible for variations in the safety

iv
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performance of the three HSMA types. Top management leadership was identified as
an important factor to building systems that support effective health and safety
management. Safety professionals’ leadership and operational managers’ leadership
were identified as factors that positively impacted health and safety management

practices and workers’ behaviour respectively.

The study concludes that to improve the safety performance within the South African
construction industry, health and safety management practices and safety related
behaviour of construction workers within the industry must improve. Achieving this
requires emphasis on policies that improve safety professionals’ leadership and

operational managers’ leadership within contractor organisations.

The uniqueness of this study is the adoption of a holistic organisational perspective to
investigating health and safety management efforts of construction contractor
organisations. The value of this study lies in the improved understanding of the
different types of health and safety management arrangements within contractor
organisations in South Africa, their characteristics and their relative effectiveness. It is
believed that this study will draw greater attention to the study of construction safety
challenges from an organisational perspective and inform actions that strengthen
identified weaknesses in the health and safety management efforts of contractor

organisations.

Key words: Accidents, Health and safety management, construction industry,

contractor organisation, developing countries, South Africa.
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Opsomming
Die konstruksiebedryf is van uiterste belang vir die ekonomieé van lande. Sowat sewe
persent van die wéreldwye arbeidsmag word daardeur in dien geneem, maar
verteenwoordig tussen 30 en 40 persent van alle werkverwante sterftes, met
ontwikkelende lande wat meer bydra tot die statistiek. Die ekonomiese koste van
konstruksie ongelukke is ook beduidend in terme van vergoedingseise, verlies in
produktiwiteit, en oorskryding op projek skedule en koste. Veiligheidsbestuur in die
konstruksiebedryf het nie teen dieselfde tempo ontwikkel as in ander nywerhede nie
en ook nie soos tegnologiese vooruitgang binne die bedryf self nie. Die mislukking van
veiligheidsbestuurstelsels en die gebrek aan 'n veiligheidskultuur binne konstrukie-
organisasies word algemeen uitgelig as faktore wat verantwoordelik is vir die hoé vliak

van konstruksie ongelukke in ontwikkelende lande soos Suid-Afrika.

Vorige studies het gefokus op konstruksiefase veiligheidsbestuursintervensies. Min
studies het egter veiligheidsbestuur in die konstruksiebedryf vanuit die
organisatoriese/ ondernemingsperspektief ondersoek. In hierdie studie was die doel
om die effektiwiteit van die verskillende beroepsveiligheid bestuursreélings van
konstruksiekontrakteurs in  Suid-Afrika, te identifiseer en te vergelyk.
In die konteks van hierdie studie word 'n gesondheids- en veiligheidsbestuursreéling

gedefinieer as:

die organisatoriese struktuur, beplanningsaktiwiteite, verantwoordelikhede,
prosedures, prosesse, hulpbronne en praktyke vir die bestuur van die
gesondheids- en veiligheidsrisiko's wat verband hou met die besigheid van 'n

organisasie.

Hierdie studie gebruik 'n samestelling van verskillende navorsingsmetodes, wat
kwalitatiewe beskrywende navorsing en kwantitatiewe navorsingsbenaderings,

kombineer om die navorsingsdoelwitte te bereik.

Die breé spektrum van veiligheidsbestuursreélings in medium tot groot
kontrakteursorganisasies in Suid-Afrika is in drie hoof tipes gekategoriseer, naamlik:
(1) tradisionele/nakoming gemotiveer, (2) sistematiese/nakoming gemotiveer, en (3)

stelsels/beste praktyk gemotiveer. Areas van sterk punte en swakpunte in die

Vi



Stellenbosch University https://scholar.sun.ac.za

strategies ontwikkelde beleide en prosedures, sowel as die implementering daarvan,

is vir elke tipe geidentifiseer.

Hoofbestuursleierskap, leierskap van operasionele bestuurders, en professionele
veiligheidsbeamptes se leierskap is geidentifiseer as kritiese faktore verantwoordelik
vir variasies in die veiligheidsgedrag van die drie veiligheidsbestuurstipes.
Hoofbestuursleierskap is geidentifiseer as 'n belangrike faktor vir die bou van stelsels
vir veiligheidsbestuur. Professionele veiligheidsbeamptes en operasionele
bestuurders se leierskap is geidentifiseer as faktore wat die

veiligheidsbestuurspraktyke en werkers se gedrag beinvloed.

Die studie het tot die gevolgtrekking gekom dat om die veiligheidsgedrag binne die
Suid- Afrikaanse konstruksiebedryf te verbeter, moet veiligheidsbestuurspraktyke en
veiligheidsverwante gedrag van konstruksiewerkers binne die bedryf verbeter. Dit
benodig klem op leierskap van operasionele bestuurders en leierskap van

professionele veiligheidsbeamptes.

Die uniekheid van hierdie studie is die holistiese perspektief waar veiligheidsbestuur
op n organisatoriese vlak ondersoek word vir konstruksie kontrakteursorganisasies,
eerder as op ‘n projekvlak. Die waarde van hierdie studie I& in 'n beter begrip van die
verskillende tipes veiligheidsbestuursreélings binne kontrakteursorganisasies in Suid-
Afrika, hul eienskappe en hul relatiewe effektiwiteit. Hierdie studie sal meer aandag
vestig op konstruksieveiligheidsuitdagings vanuit 'n organisatoriese perspektief, en
ondersteun aksies wat in die veiligheidsbestuurspogings van

kontrakteursorganisasies kan versterk.

Sleutelwoorde: Ongelukke, gesondheids- en veiligheidsbestuur, konstruksiebedryf,

kontrakteursorganisasie, ontwikkelende lande, Suid-Afrika.
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CHAPTER ONE
INTRODUCTION

1.1 Construction Health and Safety Management and the Challenges
with Safety Performance

Health and safety management in the construction industry has not developed at the
same pace as in other industries and with technological advances within the
construction industry itself (Zahoor et al. 2015). This is evident in accident statistics
and compensation claims recorded within the industry, earning it the reputation of one
of the most dangerous industries to work in (Awwad et al. 2016). Concerted efforts
have been made by various stakeholders, including government departments
responsible for regulating occupational health and safety (OHS), building and civils
contractors’ trade bodies, and the academia, to improve safety performance in the
construction industry. This is evident in the proliferation of health and safety
management guideline documents and regulations. Despite these efforts, it is
common knowledge that accident rates within the industry remain at unacceptably

high levels (Kamardeen 2013).

The poor health and safety performance within the construction industry is a global
phenomenon. The construction industry employs about seven percent (7%) of the
global workforce but accounts for between 30 and 40% of all work-related fatalities
(Sunindijo & Zou 2012). One in six fatal work-related accidents globally involves a
construction activity (cidb 2009). Zhou et al. (2015) presents statistics that show that
the construction industry in the United States, United Kingdom, China, Singapore,
Australia and Korea is a major contributor of work-related fatalities in these countries.
It has been reported that these statistics are worse in developing countries, with
studies showing that developing countries record about three times as many fatalities

as developed countries (Hamalainen et al. 2006).

An on-going commitment by governments worldwide towards improving safety
performance within construction organisations has led to the increased adoption of
performance-based health and safety legislation that encourage greater self-
regulation (Mohamed, 1999). Self-regulation implies that company management takes
greater responsibilities for devising, implementing and monitoring their own health and

safety management programs. The implementation of health and safety management

1
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systems (HSMS) is now being canvassed by both the government and the private
sector as a strategy to eliminate construction related accidents (Ng et al. 2005; Tam
et al. 2002; Zhou et al. 2015). In South Africa, however, the legislative framework
governing construction H&S management focuses on project level interventions and
places no obligation on the contractor to implement H&S management systems at the
organisational level or maintain H&S management competencies within their

organisation.

Notwithstanding this increased interest in HSMS, there remains the challenge of
standardisation as safety management practices vary from site to site, and different
organisations have different scales of systems for managing health and safety (Tam
et al. 2002). While ISO (International Organisation for Standardization) standards for
quality management (ISO 9001) and environmental management (ISO 14001) have
existed for over two decades, a similar standard for health and safety management
(ISO 45001) was only released in March 2018 and will replace the currently dominant
OHSAS 18001 over the next three years. Past attempts at developing an ISO standard
for health and safety management have been unsuccessful due to disparate
stakeholder views on the merits and appropriateness of such a standard (Dyjack &
Levine, 1996). The absence of a generally accepted standard for health and safety
management perhaps explains the scatter-gun or random approach to health and

safety management often with limited value in industry (HSE, 2001:6).

Given this lack of uniformity in health and safety management programs and practices
within the construction industry, the primary goal of this study is to investigate how
construction contractors in South Africa manage H&S and to compare the
effectiveness of the different H&S management arrangements employed by
construction contractors. For this thesis, a health and safety management

arrangement is defined as:

the organisational structure, planning activities, responsibilities, procedures,
processes, resources and practices for managing the health and safety risks

associated with the business of an organisation.

The term “management arrangement” should not be interpreted in the context of

management style found in the field of business management.
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1.2 Background to the Study

Two peer-reviewed journal papers that conducted a systematic review of occupational
health and safety (OHS) studies were identified in the literature. Both papers provided
an overview of topics of interest and projected future trends in the occupational health

and safety research domain.

The first paper by Fan et al. (2014) reviewed 128 publications across numerous
industries between 1996 and 2012 with an emphasis on operations management, a
second paper by Zhou et al. (2015) reviewed 439 construction industry specific health
and safety management studies. Both papers indicated a tremendous increase in the
number of academic publications in the research from the year 2007 and identified
safety culture/climate and safety management processes/systems integration as OHS
research domains that have received the most attention. A high proportion of the
studies in both papers focused on European countries, United States of America,
Hong Kong, Australia, China and South Korea in that order. Only five studies involved
the construction industry in Africa and only one reflected the South African
construction environment. Zhou et al. (2015) identified that half of all construction
safety studies focused on the project level, 90% of publications focused on the
construction phase, 8% of the publications focused on the company/enterprise level.
Zhou et al. (2015) identified the excessive focus on construction phase as a research

gap and recommended the study of construction safety from other dimensions.

The under-representation of developing countries in international journal publications
is not unique to health and safety research alone. Similar trends can be seen in the
medical sciences even though the highest burden of occupational accident and
disease is concentrated in developing countries. According to Mulenga (2014:61), the
South African construction industry represents a different context, work population and
work experiences that differentiates it from studies conducted in other climes and,
therefore, presents an opportunity for the investigation of health and safety

phenomena within the industry.

A review of local construction safety academic publications reveal a primary focus on
the following themes: (1) Understanding the impact of the existing legislative
framework (particularly the construction regulation) on the construction health and
safety environment (Jacobs 2010; Smallwood & Haupt 2007); (2) Assessing

management commitment and attitude to health and safety management (Agumba &
3



Stellenbosch University https://scholar.sun.ac.za

Haupt 2009b; Smallwood & Emuze 2016); (3) Assessing the effectiveness and
performance of the OH&S inspectorate of the department of labour (DolL) in enforcing
existing health and safety legislations (Geminiani & Smallwood 2008); (4) Improving
the project level audit processes by emphasising health and safety programs that
contribute to positive safety performance (Smallwood 2015); (5) Investigating
dominant causes of construction fatalities such as motor vehicle accidents (MVA)
(Emuze & Smallwood 2012); (6) Investigating the impact and influence of other
industry stakeholders on construction health and safety management (Smallwood
1998; Smallwood 2004). Mulenga (2014) developed an explanatory model of health
and safety climate in the South African construction industry and identified
construction health and safety management systems as one of the safety climate
themes that have not been adequately researched in South Africa. The model
identified the presence of a health and safety management system as a predicator of
a positive health and safety climate. However, the study did not investigate health and

safety management systems within the construction industry in detail.

Since the publication of the Construction Regulation in 2003, attention to occupational
health and safety has increased within the South African construction industry
(Geminiani & Smallwood 2008), however the safety culture and performance of
contractors still has a long way to go (Agumba & Haupt, 2009a; Mulenga, 2014:65).
This disconnect has been attributed in part to the legislative framework governing
health and safety (H&S) (which focuses attention at the level of the construction site,
and specifically on construction phase health and safety activities and documentation)
and the weak institutional structures (lack of capacity within the health and safety
inspectorate of the department of labour) that enforce it (Geminiani & Smallwood
2008:5).

The safety practices of the contractor during construction alone have been observed
to be “reactionary in nature, by necessity, and inadequate to ensure safety of workers”
(Dharmapalan et al. 2014). Choudhry, Fang, & Mohamed (2007) therefore, argued
that health and safety management should not be isolated to projects alone but should
be entrenched within the day to day operations of a construction organisation. In
practice, the scope of the H&S management arrangement of an organisation is often
predicated on the special requirements of the domestic industry (Ismail et al. 2012)

and the requirements of the management standards that describe them. These

4
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differences in the building blocks of a H&S management arrangement confer on them
different properties. It is therefore, illogical to believe that they will be effective to the

same degree, especially when applied to different industrial context.

From the review of the literature conducted by this author, it is inferred that no
empirical study has holistically investigated the  effectiveness  of
organisational/enterprise level health and safety management at contractor
organisations in South Africa. There remains a knowledge gap on the effectiveness of
organisational level health and safety management arrangements within the
construction industry, especially with regards to the question of whether all H&S
management arrangements are equally effective or whether one type of arrangement

is more effective than another.

1.3 Problem Statement

Construction accidents have profound adverse consequences, they lead to many
human tragedies, de-motivate workers, disrupt site activities, result in project schedule
and project cost overruns, affect productivity, and the reputation of the construction
industry (Mohamed 1999). The economic cost of workplace accidents is also
significant. The construction industry in South Africa has the worst claim records
relative to other industries (Pillay & Haupt 2008), accident compensation claims
according the figures from the department of labour rose from R2.2 billion in
2008/2009 to R2.7 billion in 2010/2011 (Ramutloa 2012). The escalating direct and
indirect costs associated with workplace injuries and fatalities warrants the recognition
of H&S management as a strategic human resource objective by contractor

organisations in South Africa.

The South African Construction Industry Development Board (cidb) identified the
failure of construction H&S management systems and the lack of safety culture within
construction organisations as factors responsible for the high rate of construction
accidents in South Africa (Irma 2009). Despite this identified organisational level
failures, the focus of government, researchers and contractor employers’ association
in South Africa, appears to be on project level health and safety management

interventions.

To understand why construction H&S performance is poor in South Africa, it is

important to interrogate how contractor organisations manage health and safety. This

5
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study uses a mixed methods research design which combines qualitative descriptive
research approach and quantitative research approach to identify and compare the
effectiveness of the distinct health and safety management arrangements within

contractor organisations in South Africa.

1.4 Research Objectives

The aim of this thesis is to describe, analyse and compare health and safety
management arrangements within construction contractor organisations in South

Africa. The specific objectives of this study are:

1. To construct a typology* that groups the broad spectrum of health and safety
management arrangements within construction contractor organisations into
types.

2. To evaluate the effectiveness of the various health and safety management
arrangement types identified.

3. To demonstrate the effect-relationships between the critical factors that

distinguish the identified health and safety management arrangements.

* A typology is a classification scheme that groups together the health and safety
management arrangements based on their similarities and differences across

attributes to be defined in chapter three.

1.5 Scope of Research

Studies have shown that organisational characteristics influence the adoption of
formalised arrangements for managing health and safety. Lin & Mills (2001) found that
small contractor organisations do not have the capacity to implement sophisticated
systems due to the high costs involved and resource limitations. Moreover, these small
contractors often act as subcontractors to larger contractors and are often absorbed

into the H&S management arrangements of the large contractors (Awwad et al. 2016).

This study investigates the health and safety management arrangements of medium
to large size construction organisations (cidb Grade 7 to 9 contractors) in South Africa.
The rationale for selecting this grade of contractors is that they account for seventy
five percent of construction projects in South Africa (in monetary value) and are the
only category of contractors able to tender for government contracts over R13 million.

According to the construction industry board (cidb), eighty percent (80%) of all

6
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construction contracts in South Africa are valued over R13 million. Client requirements
on projects of that magnitude places some degree of emphasis on the presence of
formalised health and safety management arrangement as well as the need to

demonstrate good safety performance.

The focus of this study is limited to organisational level health and safety management
roles and functions, policies, procedures and practices put in place for managing
health and safety. This focus on organisational level health and safety management

is consistent with the identified research gap.

The South African context presented in this study may be considered reflective of the
approach and models of health and safety management adopted by construction
contractor organisations in developing countries particularly countries in Sub-Saharan
Africa.

1.6 Research Design
This section presents an overview of the research philosophy and experimental
methods applied in this study. It describes the methods adopted, the rationale for their
adoption and the how these methods were coherently linked to arrive at valid research
outcomes. Detailed description of methodology (data collection and analysis) for each

phase of this study are presented within the chapters addressing that phase.

This study adopts a mix methods research (MMR) design. Historically, MMR has been
described as any research that has both qualitative and quantitative components, or
integrates qualitative and quantitative methods based on the principle of “triangulation”
(Nassaji 2015; Clark P et al. 2007). According to Jick (1979), this perspective
emphasised the use of triangulation for the convergent validation of constructs. More
recent definitions of MMR emphasise “holistic triangulation” (Denzin 2012; Turner et
al. 2017). Holistic triangulation assumes that certain methods are better suited for
assessing particular aspects of a phenomenon or judging particular attributes of a
theory, therefore, by combing methods a more complete, holistic and contextual
portrayal of the unit(s) under study is achieved (Jick 1979; Turner et al. 2017). Teddlie
& Tashakkori (2006) citing the Journal of Mixed Methods Research (Sage

Publications), defined Mixed Methods Research as:
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...research in which the investigator collects and analyses data, integrates the
findings, and draws inferences using both qualitative and quantitative

approaches or methods in a single study or program of inquiry.

According to Doyle et al. (2009) the rationales for undertaking a holistic triangulation

focused MMR study include:

1. Using a combination of research methods to achieve a completer and more
complete picture of the study phenomenon.

2. Help answer research questions that cannot be answered by qualitative or
quantitative methods alone.

3. Use of one research method to explain the data generated from a study using
another research method.

4. Using qualitative approach to identify items for inclusion in a questionnaire to

be used in a quantitative phase of a study.
The design of a mixed method research is also contingent on three factors namely:

1. Theoretical purpose,
2. Methodological requirements, and

3. The linking process.
(Turner et al. 2017).

Linking refers to the process by which qualitative and quantitative research methods
are brought together within a research study to realise the theoretical purpose of the
study (Turner et al. 2017; Guest 2007). The linking process could be focused on: (1)
convergent triangulation, (2) holistic triangulation or (3) convergent and holistic

triangulation.

Theoretical purpose could be theory generation, theory elaboration, theory testing,
developing a taxonomy or a measurement instrument (Turner et al. 2017; Doyle et al.
2016). The theoretical purpose of a study imposes specific methodological
requirements and informs the research methods and linking process to be selected by
the researcher as discussed by Nassaji (2015) and Kong et al.( 2016). For example,
interviews and surveys are better suited for capturing naturalistic data i.e. studying
case(s), behaviours or phenomenon in their naturally occurring settings without any

intervention or manipulation of the variables/investigated parameters (Nassaji 2015;

8
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Turner et al. 2017). While interviews are effective at capturing behaviours, surveys are
effective for precision measurement of the study variables/investigated parameters in

an authentic context (Nassaiji 2015; Turner et al. 2017).

Turner et al. 2017 citing McGrath (1982,195) suggested that the choice of a research
methodology should also be based on the extent to which the given methodology can
accomplish any of three objectives: (1) maximise generalisability with respect to a
population, (2) precision in control and measurement of variables related to the case(s)

of interest, (3) provide authenticity of context for the observed case(s).

The relationships between these core elements of a mixed methods research design

are captured in Figure 1.

Theorctical Purpose
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Figure 1: Building blocks mixed methods research (Turner et al. 2017)

1.6.1 Rationale for Choosing Mixed Method Research Design for this study

The theoretical purpose for this study is a better understanding of organisational health
and safety management arrangements within contractor organisations in South Africa.
This entails the development of a taxonomy (categorisation) of health and safety

management arrangement (HSMA) and evaluating their effectiveness.

A qualitative method is considered most suitable for investigating the configuration of
HSMA within contractor organisations. Qualitative methods are suited for problems or
issues which need to be explored, either to identify variables that cannot be easily
measured, or to have a detailed understanding of the issue (Creswell 2013). A

quantitative approach is most suited for evaluating the effectiveness of the various
9
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types of health and safety management arrangements identified through the

qualitative method.

Several authors have noted three important methodological issues to be considered
by researchers when undertaking a MMR study (Doyle et al. 2009; Kong et al. 2016;
Guest 2007):

1. Timing for collecting data — whether to conduct the qualitative and quantitative
data collection concurrently or sequentially.

2. Relative weight of the methods — deciding the priority relationship between the
qualitative and quantitative approach.

3. Linking/mixing process — deciding where the mixing of the qualitative and

quantitative data will occur (either at the integration or analysis stages).
Figure 2 illustrates the methodological considerations in a MMR design.

Due to the diverse possible combination of considerations of these methodological
issues involved in a MMR design, Teddlie & Tashakkori (2006) argued that it is
impractical to develop an exhaustive typology (grouping into types) for MMR designs.
They however, recommended four important criteria that authors may use to describe
their MMR design:

(1
(2
(3

(4) Stage of integration of approaches.

Number of methodologies,
Number of phases,

Type of implementation process, and

)
)
)
)

10
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Decision Tree for
Mixed Method
Research Design

Timing of the
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quantitative methods
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¢
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A

?

Embed the data

Connect the data

Executed during

Unequal weight data analysis

Sequential timing

Executed during
results
interpretation

Figure 2: Decision Tree for MMR Design (Doyle et. al. 2009)

Using these criteria, the research design for this study is explained under the

subheadings below.
Number of methodologies

This study combines two research methods - qualitative and quantitative research
methods. Qualitative data was collected through case study interviews, as well as
through observations on construction sites. This data was analysed using a qualitative
content analysis method. The purpose of this method was to collect data to describe
and group the features specific to organisational level health and safety management
arrangements. This was necessary because there was insufficient information in the

literature to achieve this.

Quantitative data was collected through two cross-sectional questionnaire surveys.
The first survey targeted custodians of H&S management with contractor
organisations, while the second survey targeted frontline construction workers.
Extensive consultations with a panel of eight H&S experts was involved in developing
the questionnaire instruments used in the survey. The survey data was analysed using
two different quantitative data analysis techniques. The first was analysed using a
multinomial /ogit regression model (see section 6.3.2 for a detailed discussion of a
multinomial logit regression model), while the second was analysed using a structural
equation modelling framework. The quantitative approach was necessary because the

evidence gained from the qualitative method alone is not sufficient to achieve the

11
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second and third research objectives. The measurement and comparison of
performance between groups is best achieved through a research quantitative

method.

Detailed descriptions of the research methodologies used for each component of the

study are presented in the chapter discussing the applicable component.
Number of phases

The two research methods mentioned above were implemented in two phases. The
qualitative research method was implemented first. The outcome from this stage is a
conceptual framework for the categorisation of H&S management arrangements into
types and the identification of elements of H&S management most relevant to the
South African context. These results formed the basis for the second phase of the

study.

This was followed by the quantitative evaluation of the of the effectiveness of the
health and safety management arrangement types identified in the first phase, as well
as the effect-relationships between the key distinguishing traits of the health and safety

management arrangements.

Type of implementation

A sequential implementation strategy was employed in this study where the qualitative
phase, including qualitative data collection and analysis preceded the quantitative

phase of the study.
Stage of integration of approaches

The method of integration of the qualitative and quantitative data is such that the
conclusion from the qualitative phase leads to the formulation of questionnaire items,
data collection and data analysis for the quantitative phase. However, the final
inferences for this study is based on the connection of the results from the qualitative

and quantitative phases.

In summary, this MMR design fits the description of Sequential Mixed Research

Design described in Teddlie & Tashakkori (2006). This design is recommended for

answering exploratory questions chronologically or in a pre-determined order, where

the second phase of the study builds on the evidence obtained from the first phase of

the study (Teddlie & Tashakkori 2006). Creswell et al. (2007) and Doyle et al. (2009)
12
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reported that this design is suitable for developing a taxonomy and for developing and
testing instruments. The MMR design employed in this study is presented

diagrammatically in Figure 3.
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Figure 3:Research design for Study

1.7  Brief Chapter Overviews

This thesis consists of the two parts — part one (chapter 1 to 4) which focused on the
categorisation of HSMA within the construction industry into types. Part two (chapter
5 to 7) focused on the evaluating and comparing the effectiveness of the HSMA types
identified in phase one. For clarity, part one of the study addressed the first research
objective, while part two of the study addressed the second and third objectives of the

study.

Three different studies are reported on in this dissertation, and a paper-based writing
approach is adopted such that each chapter reports on a specific research theme or
objective and the research methodology used. However, all chapters are connected
by the golden thread running through the dissertation. An overview of the chapters

that make up this dissertation is presented below.

13
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Chapter 2

Chapter two presents the contextual background for this study. Features of the local
construction environment including regulatory, labour relations and economic context
are discussed. The chapter also presents an overview of the safety performance of
the South African construction industry in terms of accident statistics, and how it
compares to other developing and developed countries. The chapter concludes by
highlighting the unique characteristics of the construction industry that differentiates it
from other better structured industries and how this impacts H&S management efforts

within the construction industry.
Chapter 3

Chapter three presents the conceptual framework through which health and safety
management arrangements in the context of the South African construction industry
will be categorised into types. The conceptual framework is based on the review of the
literature to identify sources of diversity in H&S management, as well as themes in the
literature relevant to the categorisation of HSMA into types. An output from this chapter

is a framework for the categorisation of HSMA into types.
Chapter 4

Chapter four applies the conceptual framework developed in chapter 3 in analysing
interviews conducted with H&S professionals and custodians of H&S management
within the construction industry in South Africa. A qualitative content analysis
approach was adopted in analysing the interviews and the result is the identification

of three distinct HSMAs within the South African construction industry.

Chapter 5

Chapter five presents the theoretical framework from phase two of the study. The
chapter provides the framework for the adoption of multilevel and strategic
management theory in the evaluation of the effectiveness of a health and safety
management arrangement. The chapter identifies the strategically develop policies
and procedures and their implementation counterpart as two constructs through which
the effectiveness of a health and safety management arrangement may be evaluated

and compared.

14
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The strategically developed component of an HSMA is hypothesised to be made up
of 14 H&S management dimensions, while an eight-factor structure is hypothesised

for the HSMA implementation component.

Chapter 6

Chapter six describes the methodology and results of a study that evaluated and
compared the effectiveness of the three HSMA types identified in chapter four from
the perspective of the their strategically developed policies and procedures. The
strategically developed policies and procedures were assessed through 14 health and
safety management dimensions hypothesised to make up the strategically developed
component of a HSMA. Data was collected through a questionnaire survey of
custodians of H&S management at cidb grade 7 to 9 registered contractor

organisations, and a multinomial logit regression model was used to analyse the data.

Chapter 7

Chapter seven describes the methodology and results of an aspect of this study that
evaluated and compared the effectiveness of the three HSMA types identified in
chapter four from the perspective of the implementation of the strategically developed
policies and procedure. The implementation component of a HSMA is assessed
through workers’ perception of the eight factors hypothesised to makeup HSMA
implementation construct. Data was collected through a questionnaire survey of
frontline construction workers at cidb grade 7 to 9 registered contractor organisations,
and a structural equation modelling method was used to analyse the data. This chapter
also demonstrated the effect-relationships between the critical factor identified to
differentiate the three HSMA types.

Chapter 8
Chapter eight presents a synthesis of the preceding seven chapters highlighting key

findings and contribution to knowledge in the study field. It also presents the

conclusions and recommendations drawn from this dissertation.
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CHAPTER TWO

RESEARCH CONTEXT — CONSTRUCTION INDUSTRY IN SOUTH
AFRICA

2.1 Introduction

This chapter describes the South African construction environment through a review
of relevant literature. The objective of this chapter is to highlight contextual factors that
are likely to influence H&S management practices of construction contractors. The
rationale for the health and safety management arrangement adopted by construction
contractors is often motivated by: (1) the legal framework governing health and safety,
(2) the economic and business climate, and (3) the characteristics of the labour
market. These factors have been identified in studies conducted in other climes to
impact the way H&S management programs are implemented as well as safety
performance (Teo et al. 2005; Gillen et al. 2004; Kheni et al. 2010). These factors also
distinguishes developing countries from developed countries, because countries
within the same level of development tend to share similar characteristics in terms of
technology, construction methods, cultural environment and regulations (Kheni et al.
2010).

Johns (2006) defined context as situational opportunities and constraints that affect
the occurrence and meaning of organisational behaviour as well as functional
relationships between variables. It is therefore important to state the context of a
phenomenon under investigation, because context possesses implicit factors that can

influence the variables under study (Mulenga 2014:62).

2.2 Overview of the South African Construction Industry

The construction industry is of vital importance to the economies of nations. The
construction industry contributes significantly to the Gross Domestic Product (GDP) of
developed and developing countries (Anaman & Osei-Amponsah 2007; Razak et al.
2010). In South Africa, the construction industry is one of the largest employers of
labour and a key pillar of the National Development Plan (NDP) in terms of job
creation. The industry is estimated to create 4 formal and 2 informal jobs directly, and
another 3 indirect jobs for every ZAR 1 million invested (cidb 2015a). The industry

accounts for around 8% of total formal employment and around 17% of total informal
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employment in the country (cidb 2015b), it also contributed about 9.6% on average to
GDP between 2008 and 2016 (cidb 2017b).

The construction industry in South Africa has, however, faced numerous challenges
since the business boom that heralded the country’s hosting of the 2010 FIFA world
cup. This includes decline in financial performance due to a sluggish local economy
(PwC 2013). The industry has also suffered a damaged reputation resulting from the
successful prosecution of some of the big players in the industry by the competitions
commission for tender malpractices on some world cup projects in 2010 (Wilson
2015). According to the 2015 SA construction report (3 edition), the South African
construction industry has been struggling in the years following 2008, and it is currently
a harsher operating environment as construction companies are exposed to the

following risks:

e Non-compliance with employment equity and transformation requirements.

Industrial unrest.

e Liquidity and cash constraints.

e Growth and expansion challenges arising from declining business confidence
and reduced government spending on infrastructure.

e Talent management and staff retention.

e Health, safety and environmental sustainability.
(Naidoo et al. 2015:13)

Informal recruitment is a dominant feature of the industry in South Africa as most
construction companies do not have formal company recruitment policies for unskilled
and semi-skilled workers. Large contractors often employ only supervisory staff on a
full-time basis and subcontract their labour requirements to smaller specialist
subcontractors or labour only subcontractors (cidb 2015b:16). Labour laws, Broad -
Based Black Economic Empowerment and transformation targets, as well as high
levels of unionization of workers in the country are emerging challenges for contractors
in the country (Naidoo et al. 2016).

A cidb report on the state of subcontracting within the industry described the

phenomenon as “prevalent”, and an “integral component of the industry” such that

about 70% of all building works, and 30% of all civil construction projects are

subcontracted out (cidb 2013). Furthermore, the report considered subcontracting to
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be a business strategy used by main contractors to reduce operating cost and

enhance competitiveness.

Two agencies of government are responsible for regulating the construction industry:
(1) Construction Industry Development Board (cidb) and (2) National Home Builders
Regulatory Council (NHBRC). The cidb is an agency under the department of public
works and is established by an Act of Parliament (Act 38 of 2000). All contractors
undertaking projects for the public sector are required to be registered with the cidb.
Contractors are registered within categories which gives an indication of their size,
financial and technical capacity. Table 1 presents a summary of cidb registration

categories.

Table 1:CIDB grades and contract thresholds

GRADE Tender Value Range (less than or equal to) Characteristics
2 R650,000
3 R2,000,000
4 R4,000,000 Local
5 R6,500,000
6 R13,000,000 Local/regional
7 R40,000,000
8 R130,000,000 Provincial/regional
9 No limits National/international

Source: (cidb 2017a)

The NHBRC is more of a consumer protection body responsible for protecting the
interest of housing consumers. It was established in accordance with the provisions of
the Consumer Protection Measures Act (Act No. 95 of 1998). Its role is limited to
regulating the home building industry. Home builder (residential building contractors)

are required to be registered with the NHBRC.

2.3 Overview of the Legislative Framework for Construction Health and
Safety in South Africa

The occupational health and safety Act, 1993 (Act 85 of 1993), the incumbent

regulations particularly the Construction Regulations (2013), and Compensation for
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Occupational Injuries and Diseases Act (COID Act) are noted to provide the legislative

frameworks governing construction health and safety management in South Africa.

The occupational health and safety Act (OHSA) is consistent with global principles of
being performance based and seeks to engender a philosophy of shared
responsibility, cooperation and communication between employees and employers in
maintaining workplace safety. The Construction Regulations (CR) is made up of a set
of ancillary regulations specific to the construction industry. It among other things
assign health and safety responsibilities to various project stakeholders (specifically
the client, designer and contractor), specifies procedures for the control of the physical
work environment, and provides for a statutory body for the regulation of construction

industry professionals.

Section 7 of the CR explicitly mandates the contractor to demonstrate to the client a
“suitable, sufficiently documented and coherent site-specific health and safety plan,
based on the client’s documented health and safety specification”. It further requires
the client to ensure that the contractor makes sufficient provision in their tender for
health and safety measures during the construction process. This positions the client
as a strategic stakeholder in the management of construction health and safety, at
least at the project level. Client characteristics and actions have therefore, been
reported to influence the health and safety performance of contractors within the
construction industry in South Africa and other developing economies (Smallwood
1998; Kheni et al. 2010).

It should be noted that the legislative framework governing construction health and
safety in South Africa focuses on the site level/construction phase. No obligation is
made on the contractor to implement health and safety management systems at the

organisational level.

2.4 Safety record of the construction industry in South Africa
It is common knowledge that the construction industry is one of the most hazardous
industries to work in judging by the number of accidents and fatalities recorded within
the industry. The South African construction industry is no different as the industry
contributes disproportionately to workplace injuries and fatalities in the country (cidb

2009). However, the absence of a timely credible national reporting system for
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occupational accidents hampers the proper understanding of construction health and
safety in South Africa (Jacobs 2010).

In terms of the COID Act, statistics on construction related occupational accidents are
recorded by the Compensation Commissioner of the Department of Labour and the
Federated Employers’ Mutual Assurance (FEMA). The Department of Labour is
however, challenged in discharging this function (Irma 2009), the last available
comprehensive compensation statistics available on the DoL website as at September
2017, was from 1999. A source of regular H&S statistics for the South African
construction industry is the FEMA accident database, but FEMA data accounts for
only about 20% of contractors, and its membership account for about 50% of all
contractor employees in the country. Therefore, accident statistics from FEMA records
should be interpreted with caution because they present a skewed picture of the safety

performance of the South African construction industry.

National statistics for the years 2014, 2015 and 2016 according to FEMA records,
show that while accidents recorded marginal decreases, the number of fatalities and
disabling injuries were on the increase. Table 2 and figures Figure 4, Figure 5, and

Figure 6 present a summary of FEMA statistics for years 2014, 2015 and 2016.

Table 2: National H&S performance statistics

Accident Category 2016 2015 2014
Number of accidents 8326 8472 8687
Number of fatal accidents 74 67 64
Permanent disability 926 806 648

Source: FEMA
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Figure 4: National accidents by year (FEMA)
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Figure 6: National permanent disabling injuries by year (FEMA)

A comparison of the safety performance of the construction industry in South Africa
with that of other climes is rather challenging because of the absence of credible and
comprehensive national statistics. However, according to a cidb report from 2009,
construction accident rates in South Africa were below those recorded in Asia and
Sub-Saharan Africa regions, but higher than Established Market Economies (cidb
2009). This trend is further collaborated by Vekinis et al. (2010) who found that the
annual construction industry fatality rates in South Africa were similar to those reported
in other middle-income countries, but much higher than high-income countries. Both
sources allude to a correlation between accident (and fatality rates) and the level of a
countries development (using GDP per capita as an indicator). Table 3 presents a

summary of construction accident rates by region.
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Table 3: Construction fatality and accident rates per 100,000 workers in selected regions

Fatality rate (per  Accident rate (per
Region 100,000 workers) 100,000 workers)

Established Market Economies (EME)

4.2 3,240
Former Socialist Economies (FSE) 129 9,864
Other Asia and Islands (Excluding China
and India) 215 16,434
South Africa 19.2 14,626
Sub-Saharan Africa (Including South
Africa) 21.0 16,012
Latin America and the Caribbean (LAC) 17.2 13,192
Middle Eastern Crescent (MEC) 18.6 14,218
Singapore 9.8 7,452
Great Britain 1.62 3,080

Sources: cidb (2009) & HSE (2016)

Low levels of compliance with H&S standards and the high levels of subcontracting
have been reported to be contributing factors to the poor safety performance of the
construction industry in South Africa. Studies have shown that the construction
industry has a less that 50% compliance rate with health and safety standards (Naidoo
et al. 2016). Windapo (2011) using audit scores from a construction site audit exercise
that assessed the compliance levels of construction contractors to the requirements
of the OHSA and the CR found that only 25.5% of construction sites audited achieved

satisfactory audit scores.

A cidb study found evidence to suggest that the increasing use of subcontracting within
the industry has led to deteriorating safety conditions. Many subcontractors were
noted to have poor safety practices and were reluctant to train their employees. The
selection of subcontractors by main contractors was observed to be a commercial
decision with little or no consideration for health and safety requirements (cidb 2013).
Studies in other climes have highlighted the negative impact of high degrees of
subcontracting on H&S within the construction industry (see Mayhew et al. (1997) and
Wong & So (2002)). Mulenga (2014:68) noted that subcontractors in South Africa do
not have proper H&S procedures, lack the capacity to properly supervise their workers,

and these occurrences are sources of accidents and injuries on construction sites.
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2.5 The nature of construction work

Compared to well-structured, high-risk, technical industries such as nuclear, aviation,
chemical, oil and gas industries where health and safety management systems have
found extensive application, the construction industry is “less structured and loosely
coupled system” (Mitropoulos et al. 2005). When one considers the employment
relationship within the construction industry and work locations in which construction
work is done, it becomes apparent that construction organisations are continuously
managing “change”. The nature of the construction industry is such that hazards are
constantly changing and difficult to quantify (Awolusi & Marks 2016), most workers
have employment contracts of limited duration, and each construction project is

unique.

Construction works typically include building works or civil engineering works. Building
works are characterised by the construction of vertical structures such as commercial,
industrial and domestic buildings. Civil engineering works on the other hand are
characterised by large mainly horizontal projects such as roads, bridges and dams.
Construction works require a wide range of activities such as site clearing, excavation,
demolition, lifting, handling of hazardous substance and operating of heavy
machinery. Many of these activities are high risk and involve hazardous operations.
The construction “workplace” is also complex and varies from indoor work such as
working in confined space to outdoor work that involves exposure to the elements,

working at fall risk positions and in areas with high vehicular traffic.

The temporary and constantly changing environment of the construction worksite,
coupled with the multiparty fragmented structure of project organisations (consisting
of multiple contractors, subcontractors, consultants and client agents) create
coordination and communication challenges that can hamper strategies put in place
to control and manage construction hazards. The demographic of construction
workers is such that young unskilled and semi-skilled workers out number skilled and
supervisory staff on construction sites (Rowlinson 2004). Unskilled and semi-skilled
workers typically have low levels of education and require some training and close
supervision. Supervision is however, only effective when supervisor-worker ratio is low
allowing supervisor establish personal and positive relationships with workers (Alhajeri
2011:22).
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Construction contracts are mostly awarded through competitive tendering processes
in which case the lowest bid price determines who gets awarded the contract.
Competitive tendering is generally acknowledged to engender price-based
competition among contractors. Muiruri & Mulinge (2014) reported that the use of
competitive tendering in developing countries is detrimental to health and safety within
the construction industry as contractors are compelled to reduce prices by cutting
costs. The health and safety budget has been identified as the first item that suffers in

competitive bidding systems (Rowlinson 2004:5).

All of these factors namely nature of construction workplace, temporary nature of
construction projects, high levels of subcontracting, low level of education of the
construction workforce, inadequate supervision, and competitive tendering have been
highlighted as major contributing factors to the poor safety record of the construction
industry (Rowlinson 2004).

2.6 Health and Safety Management in Construction

In a study of organisations experiencing continuous “change” and with many different
sites, Koivupalo et al. (2015) found that managing health and safety as a complete
entity was a challenge. Even though management standards developed at the
corporate level determine and describe the processes for managing health and safety
at these organisations, practices and tools were found to vary significantly between
the sites, and in some cases varied greatly from the main corporate health and safety
management standards. Communication, leadership, competency and social factors
were found to be moderating factors for the proper implementation of corporate H&S

standards at the site level (Koivupalo et al. 2015).

Lin & Mills (2001) discussed the impact of firm size and subcontracting on H&S
management within the construction industry. The attitude of construction firms to H&S
management was found to vary with firm size. In relative terms, large construction
firms with more resources and experience tend to have more robust management
systems for health and safety when compared to small construction firms. The cost of
implementing health and safety management systems as well as the formal
documentation procedures required for them, have been found to be prohibitive for
small firms (Lin & Mills, 2001). In regions where subcontracting is common,
subcontractors are usually small firms, and the workforce of the subcontractor do carry

out many of the tasks on projects (Wong & So, 2002). Problems of communication
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and supervision have been found to exacerbate H&S management challenges on

projects with many subcontractors (Mayhew, Quintan & Ferris, 1997).

Health and safety management in the construction industry is often characterised as
a project level activity. Mitropoulos et al. (2005) noted that the traditional approach of
H&S management in construction which is focused on prescribing and enforcing
“defences” in the form of physical and procedural barriers that reduce the workers’
exposure to hazards has its limitations, because ‘compliance’ approach to H&S
management is costly and does not ensure safety. Also, construction accident
causality studies have reinforced the idea that loose health and safety management
systems targeted at only managing safety risks on construction sites are inadequate
(Gibb et al. 2014; Leveson 2015).

These considerations above make the application of health and safety management
systems within the construction industry somewhat more complicated when compared
to other better structured industries. Recent literature has reported that construction
firms are not vigorously seeking to implement a certified management system for
health and safety (such as OHSAS 18001) compared to their appetite for certified
quality management systems (Yoon et al. 2013; Zeng et al. 2008). The trend in the
industry has been that construction firms develop documented procedures for the
management of safety on construction sites (Zeng, Tam & Tam, 2008). In jurisdictions
where, national standards for H&S management exist, construction firms adopt these
standards in a limited form with specific focus on the construction site (Ismail, Doostdar
& Harun, 2012).

This chapter has provided the reader with background on the nature of the industry
that is the focus of this dissertation and the unique challenges and opportunities
associated with H&S management. A legislative framework that focuses on
construction site level health and safety management activities, low levels of
compliance with health and safety standards, informal recruitment and limited duration
employment contracts, extensive use of subcontracting, and price-based competition

are the main characteristics of the construction industry in South Africa.

The next chapter will present the reader with a conceptual framework through which
health and safety management arrangements within the construction industry in South

Africa will be categorised into types.
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CHAPTER THREE

CONCEPTUAL FRAMEWORK FOR THE CATEGORISATION OF
HEALTH AND SAFETY MANAGEMENT ARRANGEMENTS INTO
TYPES

3.1 Chapter Introduction

In this chapter, a conceptualisation of a health and safety management arrangement
(HSMA) in the context of this dissertation will be developed based on a review of the

literature. A health and safety management arrangement is defined as:

the organisational structure, planning activities, responsibilities, procedures,
processes, resources and practices for managing the health and safety risks

associated with the business of an organisation.

According to Rocco & Plakhotnik (2009), the goal of a conceptual framework is to
categorise and describe concepts relevant to the study and to map relationships

among them.

The chapter begins with a review of the literature on contemporary health and safety
management paradigms. Sources of diversity in health and safety management
approaches are then discussed followed by themes in the literature relevant to the
analysis and categorisation of HSMA into types identified. The chapter concludes with
the presentation of a conceptual framework that guides the categorisation of HSMA

within contractor organisations into types.

3.2 Models of health and safety management
The literature on health and safety management highlights two broad approaches to
health and safety management — an old “traditional” approach based on Heinrich’s
scientific management principles (Ray et al. 1993; Costella et al. 2009), and a new
systematic approach that is based on systems thinking principles (Bluff 2003;
Niskanen et al. 2016). The traditional approach is characterised by the application of
health and safety management practices in a fragmented manner that isolates people,
technology and organisational components, while the systematic approach focuses on
bringing these components together to create a mutual interface of people, technology

and work (Costella et al. 2009). The traditional approach was dominant before the year
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2000, but the systematic approach gained international prominence following the

publication of the guideline of the international labour organisation on health and safety

management systems (ILO 2001).

Zwetsloot (2000) situates the traditional and systematic approach to occupational

health and safety management (OHSM) as stages in the evolution of an organisation

from unsafe to safe. Zwetsloot identified four stages of evolution as follows:

Ad hoc stage: at this stage, an organization is not interested in H&S and pays
little attention to H&S management. The strategy is to react to acute H&S
problems such as accidents, issues raised from labour inspections and other
internal H&S conflicts when they occur. The organization has little H&S
management expertise.

Systematization stage: this stage involves a periodic risk assessment that is
followed by developing and implementing an action plan for addressing
identified risks. In this stage H&S awareness and H&S management
competencies begin to develop within the organization and external expertise
is often crucial.

Systems stage: at this stage, the focus of the organization is the implementation
and maintenance of a H&S management system. The H&S management
strategy is risk prevention and control. Health and safety policy, procedures and
accountability mechanisms are communicated to everyone within the
organization. Periodic auditing of the system is organized to evaluate H&S
performance. At this stage H&S management competencies are fairly well
developed within the organization and there is less dependence on external
consultants.

Proactive stage: the focus shifts from risk prevention and control to continuous
improvement of H&S and this is demonstrated by the setting of positive H&S
performance goals. The organization begins to integrate the H&S management
system with its other business operations and management systems such as
quality and environment. The H&S management expertise within the

organization is matured, and continuous collective learning is fostered.
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Elements of the traditional approach can be identified in the H&S management
activities of an organisation at the ad hoc and systematisation stages. The systems

and proactive stages are characterised by a systematic approach.

Gallagher (2000:73) characterised the traditional approach as being reactive, focused
on technical control of hazards, with health and safety specialists and supervisors
being critical actors in the health and safety management arrangement, while
employee input and participation is of marginal importance. A study by Agumba &
Haupt (2009a) suggested that this approach to health and safety management is
prevalent among small and medium size organisations within the South African

construction industry.

A systematic approach to H&S management has become internationally accepted
best practice for health and safety management. According to Saksvik & Quinlan
(2003), a health and safety management system can best be viewed as a wide array
of programmatic measures adopted by employers in an effort to meet systematic

health and safety management requirements.

More recently, there has been much confusion about what a health and safety
management system (HSMS) is. Robson et al. (2007) noted that there is no consensus
on what a HSMS is, and that its scope is potentially wide. Finding meaning to what a
HSMS is will therefore, require a discussion on the sources of HSMS diversity found

in literature.

3.3 Health and Safety Management Systems — Definitions and Sources

of Diversity

In the recent literature and everyday discourse, “health and safety management
system” is commonly used to describe the totality of activities and programs adopted
by organisations in managing health and safety. For example, Koivupalo et al. (2015)
viewed a HSMS as encompassing all activities aimed at planning and implementing
the health and safety policy of a company. Similarly, Goh et al. (2014) considered a
HSMS to be the totality of management processes, structures and policies employed
to eliminate hazards and minimise risk associated with the operations of an
organisation. These definitions of a health and safety management system are
considered misleading as not all health and safety management arrangements found

within organisations are systematic or systems based.
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Models for a systematic approach to health and safety management as found in the
literature, as well as standards and guideline documents for implementing HSMS
emphasise two underlying principles: (1) integration of processes and, (2) continuous
improvement. A systematic approach to health and safety necessitates a “staying up
to date” such that when safety goals are reached, new goals and plans are formulated
for continuous improvement (Inan et al. 2017). Standards and guideline documents
describing health and safety management system describe a structure that integrates
several elements based on the of the Deming’s circle principle of Plan-Do-Check-Act
(Haas & Yorio 2016) depicted in Figure 7.

CVHE S oobieoy

AdZrIrerrrent

FEP LS -
P S el /
ARSI NI

Gf?e&-:';{wg;r 2w T YPETFIET

LY TECHVE SCorT
——— —

Figure 7: HSMS model for OHSAS 18001 (2007) standard (Source: Haas & Yorio, 2016)

Considering the above, a broader term — health and safety management arrangement
will be adopted in this dissertation to refer to both traditional and systematic health and

safety management efforts.

Health and safety management arrangements have been reported to differ in their
method of implementation which could be voluntary or mandatory. They range from
privately disseminated, voluntary HSMS models described in standards such as
British Standard OHSAS 18001, to HSMA shaped by regulations that consist of a
limited number of mandated principles such as those mandated under the European
Union framework directive 89/391 EEC (Rocha, 2010). Voluntary HSMS are more
thoroughly specified and complex to implement, and are most frequently observed in

large companies because they are considered too complex for most small companies
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(Robson et al. 2007). Mandatory HSMA on the other hand are designed to be simpler
to implement in terms of demands placed on an organisation as they target all
workplaces, big and small (Gallagher et al. 2001). Factors associated with the national
institutional environment such as strength of workers’ union, level of education of
workforce and consultative arrangements between labour market actors have been
identified to shape the program elements of mandatory HSMA (Mylett & Markey, 2007;
Rocha, 2010). These national institutional factors are not uniformly found in all
countries, it is therefore logical to expect to find different variants of HSMS across

industries and national boundaries.

Frick & Wren (2000:3) distinguished between health and safety ‘management
systems’, and the ‘systematic management’ of health and safety. With the former
being a product of highly formalised, prescriptive, market-based, voluntary
management standards promoted by consulting firms. Systematic management of
health and safety on the other hand, are home grown solutions to health and safety
management that are in response to systematic regulatory requirements. They focus
on the risk management principles of hazard identification, hazard assessment and
control, continuous evaluation and review of control measures to ensure effective
implementation (Gallagher et al. 2001). Systematic management of health and safety
requires less documentation and often excludes elements of planning and
accountability that are essential to management systems in large businesses
(Gallagher et al. 2001).

Two models of neoliberalism have been identified to also shape health and safety
management arrangements. The first is the managerialist model that is characterised
by managerial prerogatives, and an alternative model of social democracy
characterised by partnership and worker participation (Mylett & Markey, 2007). The
managerialist model stems from bureaucratic models of organisation (Taylor 1911),
and is associated with a top-down managerial style that is driven by formal policies,
procedures, and processes, with limited roles for workers in health and safety
management functions. The managerialist approach considers worker participation as
an add on, worker’s involvement if any is generally limited to helping vet the systems
rather than active involvement in their design and operation (Mylett & Markey, 2007).
Most voluntary standards for HSMS reflect a managerialist theme (Gallagher, Rimmer

& Underhill, 2001). Participative models of health and safety management on the other
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hand, are characterised by a bottom-up managerial style. These models came about
in response to the Robens reforms that advocated joint regulation of health and safety
by employers and labour (Robens, 1972). The main idea is an expanded role for
workers in the design and operation of the HSMS of an organisation, especially with
regards to the risk management processes and the design of hazard control
measures, as well as active engagements through consultative arrangements (Mylett
& Markey, 2007).

3.4 Themes differentiating Health and Safety Management

Arrangements

Description and analysis of health and safety management arrangements into types
is scarce in the literature. However, management perspective defined by the position
of management and employees in the execution of H&S management functions, as

well as the safety control strategies employed are two defining themes in the literature.

3.4.1 Management perspectives

Garcia Herrero et al. (2002) identified two management perspectives most commonly
applied to health and safety management - (1) the traditional management perspective
and (2) the philosophies of Total Quality Management (TQM) in conjunction with

safety.
Traditional management perspective

This management perspective is characterised by: (1) centralisation of H&S
management responsibilities in the hands of a H&S specialist (Garcia Herrero et al.
2002) and (2) an emphasis on the prevention of repetition of accidents that have
already occurred with a focus of identifying accident causality factors (Booth & Lee
1995). The common features of this management perspective is the setting and
enforcement of safety rules, and a devotion to compliance with minimum safety laws

and regulations (Xueyi et al. 2012).

A major shortcoming of the traditional approach is that they are focused on technical
requirement, and the safety programs implemented by the organisation are isolated
and not integrated with other management functions (Garcia Herrero et al. 2002).
Traditional management perspective is characterised by the absence of formal H&S
management structures, safety professionals or owner-manager assume centralised

responsibilities of ensuring that workers adhere to safety standards and regulation, as
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well as responsibility for operating safety programs within the organisation (Champoux
& Brun 2003; Garcia Herrero et al. 2002; Xueyi et al. 2012).

Booth & Lee (1995) noted two key features of the traditional management perspective

to safety management based on accident causation to include:

e the search for the primary cause of the accident and

e the debate on whether the primary cause was an unsafe act or an unsafe

condition

This search for the cause of accident often blamed the workers’ behaviour and would
often result in the preparation of safety rules designed to prevent a reoccurrence.
However, due to a lack of consultation with workers, safety rules often conflict with the
needs of workers to get the job done, resulting in a tactful evading of the prescribed
rules or physical safe guards (Booth & Lee 1995). Figure 8 provides an illustration of

the focus of the traditional H&S management perspective.

Safety rules and .

programmes are Breakdown of reeid ]
established 5 | safetyrulesand | _____ Accident an

(.\151 is n;rmal\» programmes injuries occure

Safety Professional
lead

Post accident investigation takes place
(Identification of cause of breakdown -
unsafe act or unsafe condition)

I Limited employee
consultations

Additional rules and
physical safe guards
implemented

Figure 8: Traditional safety management perspective (adapted from Xueyi et al. 2012)

Total Safety Management Perspective

Total safety management perspective is characterised by the application of TQM
principles in safety management. This management perspective is also referred to as
Total Safety Management (TSM) by several authors, and is described as more self-

regulatory and performance oriented (Garcia Herrero et al. 2002; Xueyi et al. 2012;
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Kontogiannis et al. 2017). According to Herrero et al., “TSM is safety management

written and practiced using principles of TQM”.

This management perspective is characterised by (1) the integration of H&S
management activities with broader management activities, (2) de-centralised and
shared H&S responsibilities between managers and employees, and (3) the presence
of H&S management policies, structures and written prevention programs (Champoux
& Brun 2003). Garcia Herrero et al. (2002) identified three components required to

facilitate a TSM philosophy in practice:

¢ A committee with the responsibility for defining H&S policies, rules, safe work
procedures, providing resources, and approving recommendations for safety
improvement

e A team with the responsibility for identifying and recommending improvements
to the work environment

e A safety professional preferably of the top management cadre with

responsibility for H&S, and implementing approved safety programs

Unlike the traditional management perspective, the underlying philosophy of the TSM
is that accidents and injuries are caused more by faulty planning of work (including

procedures and environment) than by the behaviour of workers.

3.4.2 Safety control strategy

The control strategies for managing safety according to Gallagher could be either
focused on behavioural modification generally referred to as the ‘safe person’ strategy
or focused on the control of hazards generally referred to as the ‘safe place’ strategy.
Law et al. (2006) enumerated the defining attributes of a safe person and safe place

safety control strategy to include:
e Attributes of a safe person approach:
o Safety training
o In house safety rules
o Personal protective programme
o Safety and health awards

o Occupational health and safety assurance programme
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e Attributes of a safe place approach:
o Inspection programme
o Job hazard analysis
o Accident control and hazard elimination

The building blocks of the safety place and safe person safety control strategies are
extensively discussed in Makin and Winder (2008, 2009).

A safe place/safety person dichotomy in safety control strategy is practically evident
in the management perspectives discussed in section 3.4.1, while traditional
management perspective lean towards enforcement of rules and directing the worker

(safe person), the TSM methods lean towards controlling the work environment.

Some authors have argued that the safe person and safe place strategies are
complementary and have canvassed for their integration to produce modular

management system for health and safety (DeJoy 2005; Makin & Winder 2009).

Figure 9 presents a summary of the major themes differentiating HSMS in the

literature.
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Traditional management perspective

e The ‘key persons’ is the owner-manager or safety professional

e A low level of integration of health and safety into broader management
systems and practices

o Employee participation is limited

e Reactive and focused on compliance with legislation
Total safety management perspective

e Senior and line managers have a key role in health and safety

¢ A high level of integration of health and safety into broader management
systems and practices

e High level employee involvement

e Proactive and focused on self-regulation and continuous improvement
Safe Person Control Strategy

e Prevention strategy focused on the control of employee behaviour
Safe Place Control Strategy

¢ Prevention strategy focused on the control the work environment

Figure 9: Features of defining HSMS themes

3.4.3 Health and safety management typologies

One academic source was identified that attempted developing a framework for
categorising/grouping HSMS into types. Based on the features of the safe person/safe
place safety control strategies, and the traditional and TSM perspectives, and the
overlap observed between the categories in practice, Gallagher (2000:81) proposed a
cross-typology which distinguishes four types of HSMS. Figure 10 depicts this cross-

typology, while Figure 11 shows the key characteristics of each type.

TSM/safe person Innovative/safe place
“Sophisticated behavioural’ “‘Adaptive hazard managers”
Traditional/safe person Traditional/safe place
“Unsafe act minimisers” “Traditional engineering and design”

Figure 10: Types of Health and Safety Management Systems (Gallagher, 2000)
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Sophisticate Behavioural

e Prevention activity predominantly upstream and employee related

e Higher level managers are key management players

¢ High level of employee involvement

e A higher level of integration, or alignment, of health and safety with broader

management systems

Adaptive Hazard Managers

e Prevention activity centred on the control of hazards at source

¢ Higher level managers are key management players

e A high level of employee involvement

¢ A high level of integration, or alignment, of health and safety with broader

management systems

Unsafe Act Minimisers

e Emphasis on unsafe acts

e Health and safety specialists, supervisors, or lower level managers have the
key management roles

e Emphasis on supervision of employee behaviour and on rules to prevent
employee risk-taking

e Limited, or lower level, integration of health and safety into broader

workplace systems

Traditional Design and Engineering

e Prevention activity centred on the control of hazards at source

e Employee may be involved but they are not central to the operation of the
health and safety management arrangement

e Health and safety specialists, supervisors or lower level managers have the
key management roles

e Limited, or lower level of integration of health and safety into broader

workplace systems

Figure 11: Key Characteristics of HSMS types (Gallagher, 2000:81 - 82)
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A fundamental drawback of the typology proposed by Gallagher is the exclusion of

elements of continuous improvement from the categorisation framework.

3.5 Elements of Health and Safety Management Arrangements

In practice, the HSMA at companies are often modelled against the requirements of

management system standards such as:

e OHSAS 18001:2007. Occupational Health and Safety Management Systems —
Requirements (BSI 2007)

e Australia/New Zealand AS/NZS 4801/4804 Occupational Health and Safety
Management System (Standards Australia 2001a, b)

¢ International Labour Organisation (2001) - Guidelines on Occupational Safety
and Health Management Systems (OHS-MS)

A universal HSMS assessment instrument (UAI) developed at the University of
Michigan identified 27 elements to be representative of the broad scope of
management system standards for health and safety management (H Dalrymple et
al., 1998). These 27 elements were grouped into five organising categories namely —
(1) initiation, (2) formulation, (3) implementation, (4) evaluation and (5)
improvement/integration. Table 4 shows the basic elements of such a health and

safety management system as detailed in the UAL.
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Table 4: Elements of HSMS

HSMS Elements under UAI Structure

Initiation (OHS Inputs)

1.  Management commitment and resources

a. Regulatory compliance

b. Accountability, responsibility and authority
2. Employee participation

Formulation (OHS Process)

OHS policy
OHS goals and objectives

Performance measures

Ll A .

System planning and development
a. Baseline evaluation and hazard/risk assessment

5. HSMS manual and procedures
Implementation/Operations (OHS process)

1. Training system
a. Technical expertise and personnel qualifications
2. Hazard control system
a. Process design
b. Emergency preparedness and response system
c. Hazardous agent management system
3. Preventive and corrective action system

4. Procurement and contracting
Evaluation (feedback)

1. Communication system
a. Document and record management system
2. Evaluation system
a. Auditing and self-inspection
b. Incident investigation and Root Cause Analysis

c. Health/medical program and surveillance
Improvement/integration

1. Continual improvement
2. Integration

3. Management review

Not every element described in management system standards are implemented in

practice. Law et al. (2006) reported that it was impractical for organisations to
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implement all or most of the elements contained in management system standards
especially for small and medium size organisations with limited resources.
Organisations however, try to implement as far as possible, elements applicable to

their industry. The choice of element to implement by organisations is informed by:

e Client requirements

e Insurance company requirements

e Employee requirements

e Cost effectiveness

e Intensity of price-based competition
¢ Rate of unionisation

e Manual nature of workers’ tasks
(Law et al. 2006; Arocena & Nunez 2010)

A synthesis of the elements of a HSMA and the main themes that characterise HSMA
typologies provides a framework for the categorisation of construction health and
safety management arrangement into types. This framework is presented in the next

section.

3.6 Framework for the Analysis of Construction Health and Safety
Management Arrangements

Elements of health and safety management arrangement can be grouped under three

thematic areas:

1. Determinants of management perspective
o Traditional or TSM perspectives

2. Determinants of OHS control strategy
o Safe person or safe place

3. Components of Continuous improvement

o Systematic and non-systematic

Figure 12 shows the grouping of HSMA elements under these three thematic areas.
This forms the basis for the conceptual framework proposed for the categorisation of
HSMA into types.
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Grouping of HSMS elements in thematic areas

Determinants of management perspective

1. Organisational structure (responsibility and authority)
2. Top management commitment and involvement

3. Employee consultation and participation
Determinants of OHS control strategy

1. Hazard control procedures
2. Health and safety training and competencies

3. Accountability mechanisms
Continuous improvement components

1. Audits
2. H&S performance measurement and reporting

3. Performance review by management

Figure 12: Grouping of HSM elements under the three thematic areas of HSMA analysis

3.7 Conceptual framework
Considering the literature review presented above, a conceptual framework providing
direction for the rest of this study is presented in Figure 13. This conceptual framework
is made of an a priori component based on the literature presented above, and a
posteriori component informed by evidence from the qualitative and quantitative data

to be obtained in this study.

The conceptual framework considers a HSMA to be a strategically designed, context
specific organisational asset. The features of a specific HSMA type are based on the
management perspective, health and safety control strategy, and mechanisms for
continuous improvement. This much has been established from the literature. Findings
from the qualitative and quantitative aspects of the study will provide evidence on the
number of HSMA types that can be identified within the contractor organisations and

the specific features of each HSMA type, as well as their relative efficacy.

Figure 14 shows the conceptualised relationship between an organisational HSMA
and safety performance. Distal safety outcomes are the expected tangible benefits to

an organisation for managing health and safety risks. These outcomes give face
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validity of the effectiveness a health and safety management arrangement. The
relationship between distal safety outcomes and the health and safety management
arrangement of an organisation is mediated by the safety culture that exist within the

organisation.
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Figure 13: Conceptual framework for Phase one of study
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3.8 Chapter summary

In this chapter, the concepts of traditional and systematic approaches to health and
safety management were explored. Systems requirements that distinguish systematic
health management from traditional health and safety management were identified.
These systems requirements include (1) institutionalised and interacting strategic
management programs that work together in an integrated way and (2) mechanisms

for continuous safety improvement.

Two themes — (1) management perspective (traditional management or total safety
management perspectives) and, (2) safety control method (safe place or safe person)
were identified in the literature to characterise HSMS types. Traditional management
perspective is characterised by low levels of integration and employee involvement.
Total safety management perspective on the other hand is characterised by high levels
of integration of health and safety into broader management systems, high levels of
employee and senior management participation, as well as elements of continuous
improvement. Safe person control strategy focuses on controlling employee behaviour
through the enforcement of safety rules, while the safe place strategy focuses on the

elimination of hazards by applying risk and hazard management principles.

Three thematic areas were identified to be most relevant for the categorisation of
construction HSMA into types in this dissertation and they are: (1) management
perspective, (2) H&S control strategy and (3) mechanisms for continuous
improvement. A conceptual framework to guide the categorisation of HSMA into types

was proposed in this chapter and will guide the rest of the study.
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CHAPTER FOUR

CATEGORISATION OF CONSTRUCTION HEALTH AND SAFETY
MANAGEMENT ARRANGEMENTS - A QUALITATIVE ANALYSIS

4.1 Chapter Introduction

Chapter three introduced broadly contemporary health and safety (H&S) management
paradigms. Traits of systematic and non-systemic health and safety management
strategies as well as themes relevant to the categorisation of health and safety

management arrangements into types were also discussed.

The fluid and fragmented nature of the construction industry presented in chapter two
suggests that health and safety management arrangements within the construction
industry will be different from health and safety management arrangements found in
other more structured industries. Hence the need to identify the characteristics of

health and safety management arrangements found within contractor organisations.

In this chapter, qualitative data obtained through case studies of 14 contractor
organisations, as well as interviews with health and safety consultants and advisors
are analysed to explore the attributes that characterise health and safety management
arrangements within contractor organisations. The case studies provided multiple
sources of evidence for the management perspectives, safety control strategies and
mechanisms for continuous improvement that characterise health and safety

management arrangements at medium to large contractor organisations.

This evidence came from two sources, namely, interviews with custodians of H&S
management within these organisations and on-site observation that recorded

physical evidence and behaviour (Figure 15).

The objective of this chapter is to apply the conceptual framework proposed in chapter
three to analyse qualitative data collected from case studies and interviews, and based
on the analysis of the interviews, categorise health and safety management
arrangements within contractor organisations into types. The chapter begins with a
description of the research methodology applied to obtain and analyse the qualitative
data. The interview cases are examined in relation to the nine moderating variables

identified in the conceptual framework presented in chapter 3.
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Figure 15: Qualitative Research Outline

Firstly, the cases are considered in relation to the management perspective in terms
of organisational structure, top management commitment and involvement, and
employee consultative arrangements and participation. Secondly, the cases were
considered in relation to the safety control strategy in terms hazard control procedures,
H&S competencies and training, and accountability mechanisms. Thirdly, the cases
are considered in relation to mechanisms for continuous improvement in terms of
audits, performance measurement and reporting, and management review. Finally,
findings from the analysis of the cases that reveal areas of distinctions and similarities
are summarised revealing three HSMA types representing the broad spectrum of

HSMA within contractor organisations.

A health and safety management arrangement (HSMA) in the context of this study is

defined as:

the organisational structure, policies, procedures, planning activities,
responsibilities, practices and resources for managing the health and safety

risks associated with the business of an organisation.
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4.2 Research Methodology

A qualitative research methodology was considered most suitable for investigating the
characteristics of health and safety management arrangements adopted by
construction contractors in South Africa. According to Creswell (2013), qualitative
methods are suited for problems that need to be explored to obtain a detailed

understanding.

Interviews were first conducted with H&S advisors at the two major contractor
employer associations in South Africa namely the Master Builder Association (MBA)
and the South African Forum of Civil Engineering Contractors (SAFCEC) to get an
overview of H&S management strategies of their members. An interview was also
conducted with the chief underwriter for a mutual insurer of contractor under the COID
Act to obtain information on whether health and safety management practices of a
contractor influence their insurance premiums. It was learnt that insurance premiums
are independent of H&S management arrangement as the insurer does not audit the

health and safety management arrangements or project sites of its members.

Feedbacks from these interactions and the literature review conducted informed the
design of an interview guide for this study. A copy of the interview guide is presented
in Annex A. Fourteen contractor organisations were selected as case studies. A
purposeful sampling technique was used to select these organisations. These
organisations were registered with the cidb between grades 7 and 9. The selected

organisations are also members of the MBA or SAFCEC.

Semi-structured interviews were conducted with managers charged with the
responsibility of health and safety within the selected organisations, and each
interview was at least an hour long. The interview process was accompanied by site
visits to observe physical aspects of the construction H&S management
implementation. Table 5 presents a summary of the profile of the contractor
organisations represented in the case study interviews. The selected contractor
organisations included medium to large construction organisations, as well as building,

civils and specialist subcontractors.

In addition to the 14 case study organisations, two reputable health and safety
consultants who provided consulting services to the construction industry were also

interviewed. These consultants provided a unique perspective reflecting the position
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of contractor organisation who employ the services of external H&S consultants.
Interviews were conducted until information saturation was achieved according to the
criteria discussed by Schreier (2014:77), which is the point where no new information

was being obtained from the interviews.

Table 5: Details of case studies and interview respondents

Respondent
Designation within
organisation

CIDB Grading of Area of Business

Interview Case Organisation Operation

Marine engineering

Contractor A 9 (Offshore and subsea) H&S manager

Contractor B 9 Commercial building H&S manager
Civil engineering —

Contractor C 9 highways and pavement H&S manager

Contractor D 9 Commercial building H&S manager

Contractor E 9 Marine engineering H&S manager

Contractor F 9 Civil, road and building SHEQ manager

Contractor G 8 Civils and building H&S manager

Contractor H 7 Industrial flooring Operations manager

Contractor | 9 Building H&S coordinator
Fabrication and erection of

Contractor J 8 structural steel Project H&S manager
Scaffolding supply and

Contractor K 7 erection H&S manager

Contractor L 9 Commercial Building Divisional H&S manager
Specialist Geotechnical Supervisor/H&S

Contractor M 8 services coordinator

Contractor N 9 Commercial building H&S coordinator

H&S Consultant A N/A H&S consultancy Managing consultant

H&S Consultant B N/A H&S consultancy Managing consultant
Insurer under the COID

Mutual Insurer N/A Act Chief underwriter
Employer association

Master Builders representing building

South Africa N/A contractors H&S adviser

South African

Forum of Civil Employer association

Engineering representing civils

Contractors N/A contractors H&S adviser
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These interviews yielded information from industry experts on the H&S management
practices within the construction industry. Ethics approval was obtained from the
Research Ethics Committee (REC) of Stellenbosch University for the conduct of the

study.

4.2.1 Data Analysis

A Qualitative Content Analysis (QCA) technique was used to analyse the interviews.
Qualitative content analysis is a method of analysing text in qualitative research. The
method systematically describes the meaning of qualitative data by classifying
materials as instances of categories of a coding frame (Schreier 2014). The steps

followed in the analysis process are:

1. Transcribing of audio interviews
2. Building a coding frame

3. Analysing interview transcripts according to the coding frame developed

The data analysis process began with the verbatim transcription of audio recordings
of interviews. All transcripts were proof read for accuracy and consistency with the
audio version of interview. Following the transcribing process, a coding frame was
developed to enable the analysis of the transcribed interviews. A coding frame provide
a road map for structuring the interview data and consists of main categories and
subcategories. The main aspects of the research topic which the researcher chooses
to focus on make up the main categories; subcategories provide descriptions for the
main categories based on what was said in the interviews. Schreier (2014) and
Neuendorf (2002) provide a detailed description on coding frames and this will not be

repeated here. The literature suggests three methods of developing a coding frame:

(1) Concept driven/deductive/directed - building a coding frame from existing theory
or prior research already known to the researcher.

(2) Data-driven/inductive/conventional - building a coding frame from the emergent
messages distilled from the material analysed.

(3) Summative — a combination of the above two methods
(Neuendorf 2002; Schreier 2014; Hsieh & Shannon 2005).

A concept driven/deductive method to developing a coding frame was adopted in this

study. According to Hsieh and Shannon (2005), a concept driven method is
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appropriate if the research goal is to identify and categorise instances of a
phenomenon, as is the case in this study. Schreier (2014) recommends a concept
driven approach for cases where an interview guide was used to collect the data. The
choice of concept driven method is also informed by the advantage of increased

coding reliability.

The coding frame for this study is populated using the three thematic areas distilled
from the literature and upon which the interview protocol was based. Figure 16

presents the coding frame for this study.

Management perspective (Main Category)

*Organisational structure
*Top management commitment and involvement
*Employee consultative arrangements and participation

OHS control strategy (Main Category)

*Hazard control procedures
*H&S competencies and training
* Accountability mechanisms

Performance review and continuous improvement (Main
Catego

*H&S audits
*H&S performance measurement and reporting
*Review of H&S management arrangements

Figure 16: Coding frame structure for content analysis of interviews

In analysing the content of the interviews, a thematic analysis perspective discussed
by Joffe & Yardley (2003) is adopted, this is because it is well-suited to deductive
coding frames. Thematic analysis focuses on the patterns in the data related to the
subcategories under the coding frame. The next sections present the analysis of the

interviews.

4.3 Management Perspective

This section presents an analysis of the interview cases in relation to the management
perspective at these organisations with regards to H&S management. There is
consensus in the literature on the identifiers of management perspective to health and
safety management. These identifiers include the position of top management and
employees in the health and safety management arrangement, as well as avenues for

consultation (Inan et al. 2017).
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The management perspective adopted by contractor organisations towards health and
safety management will be defined by four key variables. The first, is the organisational
structures that coordinate H&S management activities. Second, is the position of top
management in the H&S management arrangement. The third, is degree of employee
participation and consultation in health and safety decision making. Finally, the
allocation of financial resources for H&S management. The allocation of resources to
health and safety management was not a thematic area in the coding frame, but a

theme that emerged from the data analysis process.

4.3.1 Organisational Structure

An important source of distinction between H&S management arrangements was the
motivation for the health and safety management efforts of the organisation. Two

sources of motivation as identified from the interviews are:

1. Compliance: “There are three things the contractor must always comply with; one is the
legislation, the second is the client’s safety specification and the third is the negotiated
safety plan for the site” (Safety Manager, contractor C).

2. Best practice: “Our health and safety management is not purely dependent on the client...
we have our own set of rules as a group to play with... our set of rules are those certificates
that are hanging there; 1ISO 9001, OHSAS 18001, and ISO 14001” (SHEQ manager,

contractor B).

Compliance motivated organisations perceive health and safety to be a project only
function and are characterised by the absence of an elaborate organisational structure
for the management of health and safety. The organisational structure for health and
safety management at compliance motivated organisations can also be described as
revolving around the health and safety specialist, who is either employed within the
organisation or is an external consultant. In organisations where the health and safety
specialist are external to the organisation, a person in operational middle level
manager such as a foreman or supervisor was found to be a liaison between the
organisation and the consultant, assuming responsibility for H&S in addition to other

technical functions. This point is substantiated in the consultations:

You see the issues with contractors of that size is that they want to price for safety for
the project and they don't essentially want safety within their company set up. They
only want it for that particular project. Okay, the health and safety officer component,

they do not have that, that is where we come in. They will provide us with the necessary
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connections on site. So, their staff and supervisors on site will then be told to work with
us (H&S consultant A).

We do have a safety department, but | am the only one in the department (H&S officer,

Contractor J).

Best practice motivated organisations appeared to be driven by the need to meet
international standards and portray a good corporate image believed to be “good for
business”, especially at organisations with international operations or shareholders. A
safety manager at one of the large contractors recently acquired by an international

brand had this to say about their management system for health and safety:

*kkk

We were recently acquired by of Australia. Our management system for
health and safety and their own are not the same because they have things that
we don’t have, and we have things that they don’t have. So, we started with the
gap analysis where we brought these two systems together to make it one
system, at the end of the project we will have one system that is more of theirs.

(H&S manager, contractor A).

The organisational structure for H&S management at best practice organisations was
found to be defined chiefly by the requirements of OHSAS 18001 management
standard. Organisational structures for health and safety management at these
organisations featured dedicated health and safety management departments.
Organisations that had OHSAS 18001 certified management system for health and
safety in place were also found to have ISO certified systems in place for managing
quality and environment. These systems on the surface appear integrated under an
integrated management system (IMS) often called a SHEQ system (safety, health,
environment and quality). However, consultations reveal that the operationalisation of
IMS by contractors remains a challenge. This is evident in the misalignment of
production and H&S priorities observed on their projects, with production being top

priority among construction managers and supervisors.

4.3.2 Top management commitment and involvement

Management commitment in practice was found to differ from management
involvement in health and safety management. Management “commitment” to health
and safety management refers to management support for health and safety activities.

Management “involvement” refers to participatory roles of management in health and
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safety management activities within the organisation. While management involvement
speaks to “who does what”, management commitment gives an indication of “how well

it is likely to be done”.

The voluntary adoption of HSMS was considered a clear indication of top management
commitment to health and safety. There was a consensus especially among
representatives of employer organisations that top management commitment to H&S
is linked to a broader range of “good business principles” that are traits of successful
construction businesses. The level of top management commitment was linked to the
mind-set of the CEO:

Some CEOs just want to comply, other want to exceed compliance and achieve
excellence. This attitude of an organisation towards excellence, is also related to their
attitude towards H&S (H&S Adviser, MBA).

I mean in the history of the company, the company was working, working and working
and at a point we realised that the injuries were just too much - were causing us
production problems, it was causing like a morale problem on site as well... We had a
gear change, that was in 2012 and the gear change was that our senior management
- | am talking now about CEOs, director level people they decided that we need to do

something here (SHEQ Manager, Contractor F).

From the perspective of external supply chain pressures for HSMA adoption, there is
a widely-held notion among the H&S consultants interviewed that some category of
contractors perceives H&S to be a nuisance and would engage a H&S consultant to
deal with it. This attitude towards H&S management was attributed to a lack of
knowledge and skill. Regulations especially with regards preparing a H&S file was
noted to be a daunting exercise for most owner/managers of construction
organisation. Their organisational set ups are not suited to carry out these clerical and
administrative functions, therefore these contractors outsource the preparation of the
safety file, and often do not have the capacity to quality control the content of the safety

file.

The level of senior management participation in health and safety management from

the consultations was found to be linked to the organisational structure for health and

safety management. The presence of a dedicated health and safety management

department was found to not always translate into active participation of senior

managers in health and safety management. Health and safety roles and functions
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were often found to be concentrated within these departments. However, the position
of the health and safety manager within the organisational hierarchy differed between
organisations. At some organisations, the health and safety managers occupied senior
management positions and were part of the highest decision-making organs of the
organisation. This was the case at contractor organisations A, B, D and F. At some
other organisations, the safety manager occupied middle level management positions
and had limited decision-making powers. Generally, top management outside of the
health and safety department were noted to play limited roles in health and safety

management.

A reliance on health and safety consultants was observed to be indicative of an
organisation with limited roles for senior management in health and safety
management activities. The role of these consultants was to a large extent advisory
and administrative. Lower level managers such as supervisors were ultimately

responsible for health and safety management activities at these organisations.

4.3.3 Employee consultative arrangements and participation

Legislation backed health and safety committees that are comprised of nominated
employee representatives was found to be the main mechanism for consultation on
health and safety issues within contractor organisations in South Africa. Generally,
two levels of consultation were identified: (1) Project level safety committees and (2)

Organisational level H&S forums.

The composition of a project level committee was found to be limited to site H&S
officers, construction managers, and employee nominated representatives often
through their trade unions, and conspicuously excluded members of top management
within the organisation. These project level committees serve as avenues for
identifying health and safety issues and communicating them to management through

the safety officers on site.

Above the project level, organisational level H&S forums serve as avenues for
escalating H&S issues raised by the project level H&S committee to the appropriate
level of management. The configuration of the organisational level H&S forums was
found to differ between organisations in terms of the extent of top management and
employee representation. While at some organisations the forum is exclusively

populated by safety officers, safety managers and top management representatives,
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at other organisations, employee representatives were found to be part of the forum.
Some description of employee consultative arrangement from the consultations

include:

We have got two layers of safety meetings. The first layer is on site. On the project
itself... Now from that meeting, one of those guys must attend my - higher level internal
safety meeting. The group safety meeting... Then on that meeting we wouldn't
necessarily have the safety reps, they can be some, no reason why not. But not
necessarily. We usually have the safety officers at the group safety meeting. And they
report back from what happened from their sites and what were the problems, what

are the challenges et cetera (H&S manager, Contractor C).

... a SHEQ forum is being held whereby the divisional managers on safety, the group
safety manager and then the director that is appointed by our CEO overlooking safety
all form part of this SHEQ forum. They discuss problems coming from the ground level
and filter it back through us (to the safety committee on site) (H&S manager, Contractor
D).

It was generally observed that at most contractor organisations top management were
only notified about H&S issues but did not take active part in frequent consultative
meetings with employees. However, they would get briefings on the safety

performance of the organisation as an agenda item at management meetings.

The mode of employee participation in H&S management within contractor
organisations interviewed was generally found to be representational and not direct.
Lower level employees were generally found to play no role in the development and
review of H&S management systems. Impediments to effective participation of lower
level employees in H&S management within contractor organisations as identified

from the consultations include:

e Low level of education of most construction workers and
e Temporary employment relationship that characterise labour hiring within the

industry.

In organisations where attempts at engendering employee participation in H&S
management processes was observed, the extent of their participation was found to
be limited to hazard identification as part of the risk assessment process. Risk
assessment activities as witnessed within contractor organisations encouraged

workers to bring to the attention of the H&S department, emerging hazards in their
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work environment. In one organisation where employee involvement in risk
assessment was found to be deeply entrenched, the process of Hazard Identification
and Risk Assessment (HIRA) is carried with line managers and supervisors taking the

lead for the work area under their supervision.

4.3.4 Resource allocation to health and safety management

Adequate resourcing of health and safety management has been identified in the
literature as an indicator of top management commitment to health and safety and vital
to the success of OHS activities and programs (Mohammadfam et al. 2016). Sections
5(g) and 7(c)(ii) of the Construction Regulations mandates that both principal
contractors and subcontractors make adequate provisions for the cost of health and

safety in their tenders.

Peculiar characteristics of the South African construction business environment was
found to make adequate resourcing of health and safety management by contractors
challenging and problematic. The widespread practice of subcontracting and price-
based competition were identified from the consultations as two key factors that

undermine health and safety funding.

While the provisions of the Construction Regulations were generally believed to be
observed by many reputable clients, its effective implementation appears to be
undermined by the absence of a Bill of Quantities (BoQ) system for costing health and
safety for the industry. The implications of this is the absence of a thorough and
uniform basis for costing health and safety when tendering for projects. Therefore,
many contractors interviewed said they took a cautious approach in costing for health
and safety as it could become a deciding factor in determining the winning tender. The

following responses substantiates this point.

One of the issues is that we do not have a standard bill of quantities to price health
and safety. So that is a big problem within the industry because we cannot compare

apples with apples (Division H&S manager, Contractor L).

The problem is stemming from the client in terms of not understanding the cost of H&S
and not accepting it readily because it can become a game changer or the difference
between first and second on a tender, if you understand. Your health and safety budget

and allowable could throw you out of the running (H&S manager, Contractor G).
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A second observation was that while principal contractors’ price for health and safety
in their tenders to clients, subcontractors of principal contractors pointed out that their
pricing for work done for principal contractors was in the form of rates. These rates in
many cases do not factor in the cost of health and safety. A safety manager from a

large contractor shared this view:

We ask for rates... It is a reality, unfortunately. Because if they had to take in everything
considering health and safety, medical surveillance, PPE, health and safety
consultant, or full-time safety officer. You include that in your rates, you will be pricing

yourself out of the market (Health and safety manager, Contractor B).

The tender price for large contractors is often based on quotes received from their
subcontractors. The non-inclusion of the cost of health and safety in subcontractor
rates was observed to often cascade up to the final tender price of the principal
contractor. The implication of this on project health and safety management efforts is

summed up in the following response:

...our initial price is based... yes, off the subcontractor's prices. | do not see a
specific cost on any tender that says | have allowed for X, Y and Z for whether
it is training, whether it is PPEs or anything like that. And a lot of the time it
actually shoots us in the foot, because the contractor comes to site and he is
not fully conversant with the requirements and we start to provide safety
harnesses, life line, things like that... which they need to have but cannot

provide (Divisional H&S manager, Contractor L).

Conclusions drawn from the interview is that financial resource allocation to health and
safety management by contractor organisations in South Africa is in most cases
project dependent and influenced by the client. Most respondents were of the view
that the industry considers health and safety a project cost and not an organisational
cost. Many of the contractors interviewed did not have specific annual budgets for
proactive health and safety management. However, organisations that had in place
certified management system for health and safety, did allocate financial resources to
periodic compliance assessment audits and re-certification exercises. The implication
of this is the lack of resources to fund critical component of proactive health and safety
management such as training and building internal capacity for health and safety

within the organisation.
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4.4 OHS Control Strategy

This section presents an analysis of the interview cases in relation to the safety control
strategy at these organisations. It has been reported in the literature that the safe
person and safe place perspectives to controlling safety are not mutually exclusive
(Gallagher 2000:88), however, either of the two can be dominant in the approach of
an organisation to controlling or preventing workplace hazards depending on the
hazard profile of the organisation (Makin & Winder 2009). The safe place focus of
occupational health and safety legislations has been widely reported in the literature
to skew the H&S control strategies of organisations that strive to comply with legal
requirements in favour of safe place controls activities (Sarkus 2001; Bluff 2003;
Gallagher 2000).

Safe place strategies according to Makin and Winder (2008) are underpinned by (1)
hazard identification and risk assessment procedures and (2) focused on the control
of the physical environment through the elimination of physical hazards from the

workplace.

Safe person strategies on the other hand are focused on (1) the control of employee
behaviour, and (2) equipping workers with the knowledge and skills to identify
situations that have the potential to cause harm and avoid creating dangerous
scenarios. Gallagher (2000) added that a reliance of ‘lower order’ controls specifically

the use of Personal Protective Equipment is indicative of a safe person perspective.

The characterisation of the H&S control strategies within contractor organisations will
be analysed in terms of three identifiers — (1) health and safety procedures, (2) health

and safety training and competencies, and (3) accountability mechanisms.

4.41 Hazard control procedures

Hazard control procedures here refers to documented guidelines that allocate
responsibilities, explains what is to be done, how and when it should be done with
regards to controlling the workplace. The amount of documentation involved in the
H&S management process was observed to differentiate best practice motivated
organisations from compliance motivated organisations. OHSAS 18001 certified
contractors were observed to have more extensive documentation requirements when
compared to compliance motivated organisations. Compliance motivated contractors
limit their documented procedures to the requirements of the law as explained here:
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If something really is not really asked for in the law number 1, number 2 it is just a

stupid thing, we don't do it. (H&S manager, Contractor C).

Hazard control procedures within contractor organisations from the interview cases
was found to be largely influenced by the requirement of the occupational health and
safety Act 85/1993 and Construction Regulations. The construction regulations (CR)
emphasises hazard identification and risk assessment procedures, as well as safe
work procedures covering the entire scope of work to be carried out. This is indicative

of a safe place perspective.

From the consultations, risk assessment and safe work procedures for the control of
hazards on the construction site was found to be standard and well entrenched
practice within the industry. Much of resources and energy was observed to be
committed into preparing health and safety plans that document hazards identified,
the risk assessment and the developed safe work procedures for mitigating and

controlling risk associated with every project.

The logic and principles associated with preparing health and safety plans were found
to be consistent across the industry. The process for developing a health and safety
plan was found to begin with the method statement for the work to be carried out. This
is followed by hazard identification, and then risk assessment. Based on the identified
hazards and risks, a safe work procedure is developed for each task to be conducted.

This process is observed from the consultations to be the industry accepted standard.

Two areas where organisations were however observed to differ from one another

are:

1. Who prepares and how the plan is developed.

2. The capacity to adhere to the documented plan.

Some contractors contract external health and safety consultants to satisfy these
documentary requirements. There was evidence to suggest that cases of generic
health and safety plans were more common with contractors who enlisted the services
of external health and safety consultants. One respondent paints this picture of his

organisations experience:

When contractors come on site, they submit their plan and we will review it and give

them final approval for implementation. But they bring us a lot of generic stuff. So, it
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will either refer to a previous job or if it is a bricklayer, they will start talking about tower

cranes. (Safety manager, contractor D)

The importance of organisational structures to the safety control planning exercise
was highlighted in the consultations. Health and safety plans developed by external
consultants was observed to be restricted by technical information on how the work is
done as they often begin with hazard identification without a method statement. The
presence of organisational structures for health and safety management was
suggested to facilitate effective hazard identification and risk assessment, as the
organisation can draw from its institutional memory and experience to progressively

improve its safe work procedures.

While the health and safety procedures are developed at the individual organisational
levels, they are implemented under varying project circumstances. The challenge
across the industry was found to be adherence to these procedures. The effectiveness
of health and safety procedures under project circumstances was found to be

weakened by the following factors:

1. Poor supervisory capacity: Operational managers such as supervisor and
foremen are ultimately responsible for ensuring adherence to safe work
procedures. However, observations on site reveal that most supervisors do not
have adequate knowledge to appreciate the issues. This point is substantiated

by the following response.

There is a lack of commitment by supervisors to H&S responsibilities, but If you
don’t have the knowledge, the training and the experience to be able to fulfil
your functions, you are going to be reluctant to do it (H&S coordinator,

Contractor I).

2. Inadequate financial resource to implement the requirements of safe work
procedures: Most subcontractors interviewed were observed to emphasize
demonstrating legal compliance through documentary evidence such as the
safety file and de-emphasize resource intensive components of their health and
safety plan such as purchase of safety equipment, and trainings essential for
implementing safe work procedures. To substantiate this point, a respondent
argued:

I think they will be much more interested in doing health and safety if they were

properly compensated for it (H&S Consultant A).
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4.4.2 Health and safety competencies and training

The Construction Regulations make extensive reference to “appointments in writing of
‘competent’ persons” into planning and supervisory positions for the purposes of
executing aspects of the formulated project level health and safety plan. The
regulations further define a competent person as one with the required (7) knowledge,
(2) training and (3) experience with respect to the work to be performed and who is
familiar with the OHS Act. These three attributes of competency have in practice
proven to be ambiguous and difficult to evaluate for certain categories of
appointments. Under the CR, two main categories of appointments were identified: (1)

competent health and safety professionals and, (2) competent operational managers.

Health and safety professionals under the CR are appointed to perform administrative,
planning and specialised functions related to the implementation and management of
the construction health and safety plan. Operational managers such as construction
managers, supervisors and foremen under the OHS Act and Construction Regulations
have health and safety supervisory obligations to ensure the proper execution and

implementation of health and safety procedures for tasks in their work area.

The 2013 amendment to the CR created a framework for regulating the practice of
health and safety professionals by including health and safety agents, managers and
officers to the list of construction professional to be registered with the South African
Council for the Project and Construction Management Professions (SACPCMP). The
consensus among respondents interviewed is that there is a shortage of competent

health and safety professionals in the country. One respondent paints this picture:

...there is scarcity of proper safety officers. You cannot just employ a person
and he will be able to develop a system for your company if he hasn't got the
experience of doing that. And there is cost involved, | mean a senior person to
develop a system for a contractor. That is about thirty thousand rands (a month)

for a person like that (H&S consultant A).

For operational managers the picture is a little different as there is still no national
framework for determining their competencies in terms of health and safety. From the
consultations, the focus appears to be on technical competence for their trade and

less emphasis on competency to perform their health and safety responsibilities.
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There is therefore, a general sense of confusion in the industry on who is competent

and what H&S proficiencies are required of a construction supervisor.

A best practice standard found among some contractors interviewed was that
supervisors within their organisation did receive training on their legal liabilities, on
hazard identification and risk assessment procedures, as well as incident
investigation. However, there were no systems in place for assessing proficiency and

certifying competence in these health and safety knowledge fields.

Operational managers play a critical role in ensuring compliance with legal and
operational requirements as they are the link between senior management and
workers (Nkhungulu Mulenga et al. 2011). Choudhry (2014) identified qualified
supervisors as essential to successful safety programs on construction sites because
of their ability to provide examples and reinforce safety promoting behaviours.
Sheehan et al. (2016) demonstrated the moderating influence of middle managers on
the association between organisation health and safety procedures and reported
incidents. It is therefore, important that operational managers possess the
competencies required to discharge health and safety responsibilities expected of

them.

For operational managers, the consensus among respondents is that very little effort
has been channelled towards providing supervisors with health and safety
competencies to enable them to play the role envisaged for them under the CR. A

safety manager at one of the big contractors painted this picture:

There is a big lack (of competency) in the industry. | have done a study on key
competency requirements for supervisors during my studies now. And what |
have picked up within our organisation... if you work strictly with the
requirements of the Construction Regulations in terms of competencies, then
none of our supervisors in South Africa are competent. Because they don’t have
the SAQA registered trainings which is available. The regulation requires this
great picture of what the supervisor is, but we can’t provide them with the

competencies to fulfil those functions (H&S coordinator, Contractor ).

In terms of the average construction worker, the literature highlights the importance of
trained and competent employees to accident prevention (Inan et al. 2017), the basic

assumption is that employees with the knowledge, training and experience to fulfil their
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functions will carry out their duties in a safe manner. The construction regulations
mandate that the employer “ensures that all employees under his or her control are
informed, instructed and trained by a competent person regarding any hazard and the
related work procedure before any work commences”. This requirement is covered
under the induction and risk assessment trainings which are common place in the
industry. The attitude of the industry to induction and risk assessment trainings

however, is summed up below:

Everyone on site are supposed to attend risk assessment and induction
training, and | know sometimes it does not happen especially with supervisors.
They always think they are above the law. When you get to management, they
don’t want to listen to the safety officer discussing risk assessment (H&S

manager, Contractor M).

Consultations revealed a growing concern about the dearth of properly trained
artisan/tradesmen in the country. Low barriers to entry from the perspective of skills
requirement and the growth of precarious temporary duration employment is some
segments of the construction industry, coupled with other socio-economic factors
continue to pose a threat to competency levels of the average construction worker in
South Africa. Apart from workers involved in high risk operations such as working at
fall risk positions, deep-sea diving, and operators of mechanised plants and
equipment, very little competency requirement is expected of the typical construction

worker in South Africa.

In assessing the training arrangements among contractors, the structures and
processes for managing employee training was found to differ between organisations.
The role of the contractor as either predominantly principal contractor or subcontractor
was found to be a major determinant of the training efforts of that organisation.
Principal contractors often execute only a small portion of the construction works and,
are closely under the scrutiny of clients and government. Therefore, their training
efforts are focused on being legally compliant from the perspective of their health and
safety appointments. Subcontractors on the other hand are often specialist or trade
specific contractors providing most of the artisan labour and their health and safety
requirement are often dependent on the standards and requirements of the principal
contractor. The training focus of subcontractors was found to be limited to the standard
induction and risk assessment training mandate by legislation.
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A dichotomy between registered and unregistered health and safety related training
efforts was also identified. Registered trainings are South African Qualification
Authority (SAQA) accredited trainings. Registered trainings certify proficiency in two
of the three competency criteria under the Construction Regulations — namely
knowledge and skill. Unregistered trainings are those provided on site usually by a
health and safety practitioner, usually a safety officer. The uptake of registered training
was observed to be more at principal contractor organisations and heavy on
specialised areas of health and safety such as fall protection planning, risk
assessment, first aid, firefighting and safety representative training. Most trade specific
trainings within the country can be characterised as unregistered. Safety managers at
some organisations reported a lack of accredited training providers for trade related

training therefore, these trainings were provided in house.

Time pressure and resource constraints were key factors reported by safety managers
for the poor level of training provided to tradesmen in South Africa. A safety manager
has this view on the challenges with providing off-the-job registered training to the

construction worker:

It (training) is time related and very consuming of financial resources where we
must train the [workers]. And | think the biggest problem is the fact that they
may be three months or four months, six months on a project and that time line
does not always allow for that training and that education (Divisional H&S

Manager, contractor L).

In summary, the health and safety training emphasis was found to be in favour of legal
compliance and favours the health and safety professional, and not at providing
tradesmen and supervisors with the information and training required to facilitate their

participation in health and safety management activities.

4.4.3 Accountability mechanisms

Accountability mechanisms refers to contingent reinforcements that increase the
probability of desirable health and safety behaviours. This together with competent
and trained employees is widely regarded as the cornerstones of a safe person safety
control strategy (Makin & Winder 2008; Cox & Jones 2006; DeJoy 2005; Ford & Tetrick
2008; Choudhry 2014). According to Choudhry (2014) safety training concentrate on

changing people’s attitude on the assumption that by changing attitude, employee
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behaviour towards safety will change. Accountability mechanisms on the other hand
is based “on the principle that behaviour is a function of consequences and the
frequency of desirable behaviour can be increased by positively reinforcing safe
behaviour” (Choudhry 2014).

From the interviews, it can be deduced that coercive and incentivised interventions
were the most commonly used accountability mechanisms within contractor

organisations. The following coercive and incentivised programs were identified:

Consequence management for violation of life saving rules and safety controls
Safety as a component of performance appraisal for operational managers.

Project level health and safety recognition and reward programs.

B bh =

Bonus incentive linked to Lost Time Injury (LTI) targets.

While these mechanisms may exist in policy and principle, the degree of
implementation at the project level was observed to be dependent on the resolve of
the construction manager, health and safety specialist, and the number of eyes
involved in spotting unsafe behaviours and H&S rules infringements on construction

sites.

Consequence management was observed to be unpopular among H&S managers
consulted. They reported a dislike for instituting disciplinary procedures except for
serious violations that result in an incident. H&S managers described it as negative
considering the psychosocial and socio-economic realities of the typical construction
worker. Rather incentivising the project team with bonuses tied to Lost Time Injury
Frequency thresholds was popular. This suggests collective accountability for high
accident rates and not individual accountability for unsafe behaviour. The typical H&S

accountability mechanism was described as follows:

We certainly have disciplinary procedures, but | try to move away from punishment a
bit more because it is a bit negative... We try to be positive about the thing. We have
a trust and the trust have got several values. We try to measure those values. If the
companies disabling injury frequency rate is below a certain threshold, then there is so
many points for that. We look at care of equipment and we give points for that. And
according to that, bonuses go into the trust. It is voluntary, but you will be stupid if you
are not part of it because you can only get benefits from it (H&S manager, Contractor
C).
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The linking of performance bonus to LTI targets is believed by some respondents to
engender a culture of secrecy where incidents are not reported to suppress actual LTI

numbers. This is clearly explained by a H&S consultant as follows:

Yes, | focus on my audits, | don't focus on accidents numbers, because of failure to
report or there are ways and means of pressuring down the LTls especially with the
companies where Lost Time Injury Frequency Rates is linked to their production
bonuses or their end of the year bonuses. So, they try and keep those rates as low as

possible. So, it is not actually the correct reflection (H&S consultant A).

Project level incentivised reward and recognition programs were observed to be

inconsistent and subject to project H&S budget as describe in the interviews:

We don'’t do incentives unless it is a specific requirement of the client (H&S manager,

Contractor B)

Again, it is (incentives) something we don't budget for. We determine it or plan it based on
the project and what sort of monies we have available. And really it is quite small

(Divisional H&S manager, contractor L)

In addition to coercive and incentivised interventions, non-coercive interventions were
observed at best practice motivated organisations in the form of just culture” models
and “visible felt leadership” programs that are more inclined to teach, coach and
educate before actual sanctions are applied. Under these interventions, top
management and operational managers are positioned to model desirable safety
behaviour and to engage constructively with worker whenever unsafe acts are
observed. Monthly targets are set for senior members of the organisation on the
number of observations to be recorded. Feedback received from these programs were
analysed to reveal trends in unsafe behaviours which are then discussed at site

meetings.

There is evidence from the consultation to suggest that accountability for H&S is
generally lacking specifically with subcontractors. Only when things go wrong do
people really ask questions. Two main factors were identified as being responsible for
this.

1. A “buddy” approach to recruitment: The accountability mechanisms of most
contractor organisations were noted to begin failing at the early stage of

subcontractor selection. Because subcontractor selection within the industry is
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to a large extent a commercial decision based on established business
relationships and cost consideration, with little or no consideration for health
and safety performance. Many subcontractors therefore do not find the
incentive for health and safety improvement. There is evidence to suggest that
there is little or no consequence for poor safety performance by subcontractors
on projects as they believe they will get repeat jobs with the same principal
contractor provided they deliver on key project objectives of quality and cost
targets and demonstrate minimum documentary compliance to legislated
health and safety requirements.
. Rise in precarious temporary duration employment: Construction work in South
Africa is replete with precarious (unstable employment with no permanent
employee rights) temporary duration employments sustained by several
employment arrangements such as client nominated local labour, labour only
subcontractors, and daily paid workers. These categories of construction
workers include skilled workers such as bricklayers, painters, plasterers and
welders, and unskilled workers such as cleaners, flagman/woman, and general
labourers. Consultations reveal that because of the momentary nature of these
employment arrangements, contractor organisations find it difficult to integrate
these categories of employees into their health and safety management
programs. Two main issues were distilled from the interviews as being
responsible for the difficulties associated with controlling the behaviour of
these categories of workers in relation to health and safety. First is the pressure
to impress employers. This was explained by a safety manager at a large
contractor organisation as follows:
“I think they (casual workers) are any safety officer’s headache. But you know
it is so difficult for the simple reason that these guys on a temporary contract
often want to impress you and they want to do more than you ask from them
and that is when you get the accidents. They are so eager, and | have got
sympathy with them because | can see they want to show what they are able
to do and then they get hurt because they start doing things that they are not
trained for. That is one area where we get our most incidents, it is with our
temporary labour (H&S manager, Contractor C).
Second is a perceived mutual mistrust and lack of loyalty between employers
and temporary duration workers. Employers are cautious about investing in

temporary duration workers from the perspective of health and safety, this
65



Stellenbosch University https://scholar.sun.ac.za

makes it difficult for employers to show and project their care values. This
concern of employers is reflected in the comment of a safety consultant

interviewed:
1 think client nominated local labour is a great initiative, but again it comes down
to finances. With government jobs you are required to have say a thirty percent
local employee margin... You provide them with PPEs, you provide them with
medicals, you know you get a set up cost of R1,500. That person works for a
fortnight and he has never experienced construction before and he leaves...
But he leaves with your R1,500. Now you have to get another guy and that
happens a lot. Unfortunately, the contractor has to fork out for that, not the
client (H&S consultant B).

Temporary duration workers on the other hand consider their stay within the

organisation as transient and feel no long-term commitment to the

organisation. It was common to hear complaints from supervisors of not being

listened to by casual workers under their supervision.

In summary, the degree to which organisations are successful at engendering safe
work behaviour on their project was observed to depend to a large extent on the
charisma of the construction manager and health and safety officer on the project, and
their ability to activate the project team for health and safety. It was not uncommon to
observe variations in the level of safe work behaviours on different projects executed

by the same contractor.

4.5 Continuous Improvement

In this section, the interview cases will be analysed in relation to mechanisms for
continuous improvement of health and safety performance. Effective monitoring and
review mechanisms have been highlighted in the literature as indicative of a proactive
and systematic approach to health and safety management (Fernandez-Muiiiz et al.
2009; Sheehan et al. 2016). Management system standards for health and safety
dictate that organisations implement procedures to monitor and measure health and
safety performance on a regular basis. This includes proactive measures that monitor
conformance with system and legislative requirements, as well as reactive measures

such as incidents and near misses.
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The continuous improvement mechanisms at the interview cases will be analysed in
terms of three identifiers: (1) health and safety audits, (2) health and safety

performance measurement and reporting and, (3) system reviews.

4.5.1 Health and safety Audits

Audits were observed to be the most common method of monitoring health and safety
performance among contractors consulted. Monthly site audits are a legal requirement
for principal contractors under the Construction Regulations. The objective of this audit
as envisioned under the Construction Regulations and as observed in practice, is to
ensure that the contemplated health and safety plan is implemented and maintained

by the contractors on site.

From the consultation and observation on sites, monthly H&S site audits are perceived
to be in many cases a paper work exercise focused on administration and legal
requirements and is prioritised over monitoring of processes and physical assessment.
The site health and safety audit exercise were described in this way during the

consultations.

Our monthly internal audits or monthly subcontractor audits give us an overview of the
compliance level for the specific subcontractor, the system is a bit extensive in terms
of paper work requirements. So, you don’t really get out there (H&S manager,

contractor G).

We look at their safety files every month which is a legal requirement, and make sure
there is legal compliance in terms of the paper work side of it (Divisional H&S manager,
L).

... within that documented safety plan, there is a compliance percentage they need to
achieve on a monthly basis and that is 90%. So, our safety officers audit them on a
monthly basis. If they have any findings for now conformance raised during that audit,

they will be given two weeks to close it (H&S Manager, contractor B).

The site audit requirements of the principal contractor were observed to significantly
influence the health and safety practices of their subcontractors, as their site health
and safety plan is tailored to meet the principal contractors audit requirements. Some
contractors interviewed assessed health and safety performance of their organisation
based on their performance in the audits over any other measure of safety

performance.
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A second type of audit was observed at organisations whose management systems
for health and safety are OHSAS 18001 certified. Unlike site audits, these audits are
targeted at appraising the implementation of documented processes and procedures
for compliance with the requirements of the management system standard.

Management system audits were described as follows during the consultations.

So, we work in accordance with that standard (OHSAS 18001) and then we get audited
every year whether it be a surveillance audit or a re-certification. Re-certification is

once every three years (H&S manager, contractor E).

We conduct external audits on a yearly basis from an ISO accredited company that we
are accredited with. And they will do a yearly check and then every three years is a

recertification (H&S manager, contractor D).

The outcomes of these audits were reported to inform changes and improvements in

the management system for health and safety at the organisation.

4.5.2 Health and safety performance measurement and reporting

Health safety performance reporting here refers to the process by which health and
safety performance statistics recorded by an organisation are communicates on a
regular basis to its employees and the public. Central to health and safety performance

reporting is collecting health and safety performance data.

The literature advocates collecting data on leading and lagging indicators of health
and safety performance. Lagging indicators provide information on health and safety
performance in the form of injuries statistics and near misses. Leading indicators
measure health and safety performance in terms of aspects of the health and safety
management system considered precursors to harm, and provide early warning of
potential health and safety failures (Sheehan et al. 2016; Shea et al. 2016). From the
perspective of construction, Hinze, Thurman and Wehle (2013) characterised leading
indicators as a set of measures that describe the level of effectiveness of the safety
management process, and they suggested that leading indicator measures should
ideally reflect the performance of the different entities on the jobsites such as the

workers, management personnel and subcontractors.

From the consultations, mechanisms for collecting health and safety performance data

are underpinned by workers self-reporting of incidents and near misses and data

gather from non-coercive accountability programs discussed earlier. Contractors with
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dedicated organisational structures for H&S management reported having in place
processes for reporting near misses and incidents that are well known to employees.
Flash reports (a concise one page document) that communicates to all employees
within the organisation the nature of a major incidents or near misses were observed
to be a standard practice and popular within the industry. Lost Time Injury Frequency
Rate (LTIFR) was observed to be the favourite lagging indicator measure among
contractor organisations consulted. In contrast, contractors that employed the services

of external H&S consultants did not collect or track their H&S performance.

While data on health and safety performance was generally observed to be collected
and statistically analysed at most of the contractor organisations represented in the
interviews, the reporting of these statistics throughout the organisation and to the
public was found to be limited. A culture of secrecy was observed where these
statistics are only available to a section of the organisation and are not shared publicly.
However, two of the contractors represented in these interviews that are listed on the
Johannesburg Stock Exchange (JSE) did report on their H&S performance (LTIF and
fatality rates) in their annual financial report. Making information on health and safety
performance available to lower level employees and to the public was found to be

limited and closely guarded within some contractor organisations consulted.

The following responses reflect of health and safety reporting practices at some

contractor organisations interviewed:

There is a coastal safety report... Stats are included, incidents are included, VFLs are
included and it is circulated to everyone within the CM (contract management)

meeting, | then filter it down to safety officers (H&S manager, contractor B).

We just do a report for every MANCO (Management Committee) or every executive

meeting we would do a summary report (SHEQ manager, contractor F).

I don't think it is just a matter of sharing it, | think what we are lacking in the industry is
collaboration. Okay. So, we hold everything close to us and we don't want to share
and maybe not embarrass ourselves and stuff like that (Divisional H&S manager,

contractor L).

It is always difficult to get figures out of industry, | am sure you would have seen that.
We tried it through SAFCEC [South African Forum of Civil Engineering Contractors] or
forums nowadays, and we tried to get the members to report, it didn't happen (H&S

manager, contractor C).
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4.5.3 Management Reviews

The review of health and safety management performance at regular intervals creates
an avenue for organisations to identify opportunities for improvement and change in
order to ensure that its health and safety management system is sustainably suitable,

adequate and effective (Inan et al. 2017).

From the consultations, the review of H&S performance and activities was common at
organisations with formalised H&S management structures. However, H&S reviews

across the industry was found to differ in terms of:

e the level of review
e frequency of review

e input information for the review.

Two levels of reviews were identified, organisational level reviews and project level
reviews. Organisational level reviews are focused on codified policies and procedures
guiding the implementation of H&S management activities within the organisation.
Organisational level review required top management participation and permission as
they often lead to changes to documented policies and procedures. Organisation level
reviews are associated with certified management systems such as OHSAS 18001
and are conducted at defined intervals. These reviews are re-certification

requirements and are in response to system audits conducted by external consultants.

Project level reviews on the other hand can best be described as amendments to site-
specific health and safety plan of the contractor in response to non-conformance audit
reports, complaints from the workers or a major incident. The contractors project level
health and safety team were found to be responsible for project level reviews. Project

level reviews were typically carried out on an ad hoc basis.

The management review process at one of the best practice motivated organisation

represented in the interviews was described as follows:

We have annual reviews by senior management like our directors, SHEQ managers

and people like that... And then we have monthly reviews at the project level.

We have got internal audits and that will automatically trigger these reviews. If there is
any changing legislation that we hear about or if there is an incident or accident or near

miss that caused so much problems, then it will also trigger review. But normally it is

70



Stellenbosch University https://scholar.sun.ac.za

being reviewed on a yearly basis. The full system. So, every year it gets a full revision

(H&S manager, Contractor D).

At organisations where the health and safety management are motivated by the need
for legal compliance, the review process was found to be ad hoc and described as

follows:

Obviously if there is any change in law, our system will be reviewed. Then we look at
all the incidents that were reported and we would try to see what [are] the causes. We
try to get the management involved to change that aspect so that we have less of that

specific incident (H&S manager, Contractor C).

In summary, the processes for the review of health and safety management
arrangements can be said to be shaped by legislative requirements at the project level

and management system standard requirements at the organisational level.

4.6 Synthesis of findings from analysis of case studies

A synthesis of findings from the interviews reveals three dominant types of H&S

management arrangement within contractor organisations in South Africa:

1. Traditional/compliance motivated H&S management arrangement.
2. Systematic/compliance motivated H&S management arrangement.

3. System/best practice motivated H&S management arrangement.

A traditional/compliance motivated H&S management arrangement is characterised
chiefly by the outsourcing of H&S management responsibilities to external H&S
management consultant. These H&S safety consultants assume responsibility for
satisfying project level client H&S specifications and complying with relevant H&S
regulations on behalf of the contractor. A systematic/compliance motivated H&S
management arrangement is characterised by the presence of internal H&S
competencies and organisational structures to carry out H&S management functions
and responsibilities. However, the H&S management programs and activities within
the organisation are home grown and dictated by legislative requirements.
System/best practice motivated H&S management arrangements are characterised
by H&S management activities modelled after the requirements of OHSAS 18001
management system standard. This H&S management arrangement is highly

formalised and documented.
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Table 6 summarises the key defining features of the three HSMA types in terms of the

three thematic areas and identifiers contained in the conceptual framework for the

study presented in section 3.6 and section 3.7.

Table 6: Critical identifying characteristics of H&S management arrangements

Identifiers

Traditional/Compliance

motivated

Systematic/Compliance

motivated

System/Best practice

motivated

Management perspect

ive to Health and Safety Manage

ment

Organisational

structure

H&S management is
approached as a project

function

H&S management
responsibilities are

outsourced

External H&S consultant

is 'key person' in H&S

H&S management is
approached as a project

function

Dedicated department for

coordinating H&S activities

H&S management planning
tailored in line with legislative
requirement and characterized
by a low degree of

documentation

H&S management is
approached as an

organisational function

Dedicated department for
coordinating H&S activities

H&S management planning
tailored in line with OHSAS
18001 standard requirement,
and characterised by a high
degree of documentation

Top Management
commitment and

involvement

management May have a SHEQ system if
L SHEQ system that attempts
arrangement the organization is ISO 9001 ) )
. to integrate H&S with broader
(Quality) and 1SO 14001
) » management system (ISO
(Environment) certified
9001 and ISO 14001
Management

commitment is
influenced by supply

chain pressures

Operational managers
such as supervisors are
liaison between
organisation and

external H&S consultant

Management commitment is
influenced by legislative liability
as well as supply chain

pressures

H&S specialists occupy middle
level management positions
with limited decision-making

powers

Management commitment is
defined by voluntary adoption
of H&S management 'best

practice'

Health and safety specialists
can be found in senior
management with high

decision-making powers
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Traditional/Compliance

Systematic/Compliance

System/Best practice

Identifiers
motivated motivated motivated
Project level H&S committees
and organizational level H&S
Project level H&S committees forums
and organizational level forums
: Health and safety forums
Project level H&S o )
i Organizational level forum has | exclusive to management
committees are only . .
) representation from lower level | representatives
consultative
Employee employees

consultation and

participation

arrangement

Limited participation of
employees in H&S
management efforts

Employee participation is

representational

Employee participation in H&S
management planning limited

to hazard identification

Employee participation
dependent on the specifics of
behavioural based safety
programs in place within the

organisation

Employee participation in
H&S management planning

limited to hazard identification

Resource allocation
to health and safety

management

Absence of dedicated
budget for proactive

H&S management

Financial resources
committed to H&S are
dependent on project

requirements

Financial resources committed
to H&S are dependent on

project requirements

May have an annual budget for
proactive H&S management

activities such as training

Financial resources
committed to H&S are
dependent on project

requirements.

May have an annual budget
for proactive H&S
management activities such

as training

Annual budget for
management system
maintenance (e.g.

recertification exercise)

Occupational Health and Safety Control Strategy

Hazard control

procedures

Focused on site level
risk assessment, hazard
identification and safe
work procedures in
compliance the
Construction

Regulations

Focused on site level risk
assessment, hazard
identification and safe work
procedures in compliance the

Construction Regulations

Documented procedures for
both system maintenance
and site level risk
assessment, hazard
identification and safe work
procedures in compliance the

Construction Regulations
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Identifiers

Traditional/Compliance

motivated

Systematic/Compliance

motivated

System/Best practice

motivated

Health and safety
training and

competencies

Limited internal
competencies for H&S

management

H&S training efforts
limited to induction and
risk assessment
trainings conducted by
external H&S consultant

Health and safety specialists

within organisation

Operational managers are
trained on legal liability, risk
assessment and hazards
identification. In addition to
induction and risk assessment

trainings

Health and safety specialists

within organisation

Operational managers are
trained on legal liability, risk
assessment and hazards
identification. In addition to
induction and risk

assessment trainings

Accountability

mechanisms

No accountability
mechanisms for H&S in

place

Focused on enforcement of
H&S rules and/or incentives

programs

Behavioural based safety
programs in addition to
enforcement of H&S rules

and/or incentives programs

Performance Review and Continuous Improvemen

Health and safety
audits

External party audit of
project level H&S safety
plans

Internal and external audits of
H&S management processes

at project levels

Internal and external audits of
H&S management processes
at project and organisational

levels

H&S performance
measurement and

reporting

Only incidents
reportable to DoL may

be recorded

H&S performance data are
recorded and reported on at

management meetings

H&S performance data are
recorded and reported on at
management meetings and in
annual or more frequent

reports

Performance review

by management

Review of project level
H&S plan informed by
no-conformance raised

in audits

Reviews are ad hoc in
response to audit findings,
safety committee observation
and H&S performance

measures

System is reviews at defined
intervals informed by annual
system audits and H&S

performance measures

4.7

Chapter Summary

In this chapter, health and safety management arrangements within contractor

organisations were investigated with the objective of identifying areas of differences

and similarities in order to categorise them into types. The investigation was guided

by three thematic areas namely: management approach, OHS control strategy and

mechanism for continuous improvement.

Using a Qualitative Content Analysis methodology, three categories of H&S safety

management arrangements were identified from the analysis of the interview data: (1)
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traditional/compliance motivated, (2) systematic/compliance motivated, and (3)

system/best practice motivated.

A traditional/compliance motivated H&S management arrangement is characterised
chiefly by the outsourcing of H&S management responsibilities to external H&S
management consultants. These H&S safety consultants assume responsibility for
preparing safety plans and documentation that satisfy client H&S specifications and
complying with relevant H&S regulations on behalf of the contractor on projects. A
systematic/compliance motivated H&S management arrangement is characterised by
the presence of internal H&S competencies and organisational structures to carry out
H&S management functions and responsibilities. The H&S management programmes
and activities within these organisations are home grown and dictated by legislative
requirements. System/best practice motivated H&S management arrangements are
characterised by H&S management activities modelled after the requirements of
OHSAS 18001 management system standard. This H&S management arrangement

is highly formalised and documented.

Employee participation and consultative arrangements at traditional/compliance
motivated organisations was found to be limited to project level H&S committees.
Systematic/compliance and system/best practice organisations showed signs of
greater employee participation and involvement in the H&S management process as
consultative arrangements that included management were observed. However,

employees played limited roles in H&S management planning activities.

Resource allocation to H&S management was identified as a problematic issue as
H&S is considered a project cost. Annual budgeting for proactive H&S was not

common practice within organisations interviewed.

Not much difference was observed in the H&S control strategies of the three H&S
management arrangements. A preference for the control of the physical work
environment over the control of employee behaviour was observed at all contractor
organisations interviewed. Risk assessment, hazard identification and safe work
procedures were observed to be the dominant strategy of controlling hazards for all
three system types. However, differences were observed in the capacity to adhere to

the requirements of the safe work procedures developed.
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Traditional/compliance motivated organisations lacked internal mechanism for
continuous improvement. Internal H&S audit and performance review mechanisms
were observed at systematic/compliance motivated and system/best practice
motivated organisation. However, they differed in terms of focus and intervals. While
systematic/compliance motivated organisations reported monthly site H&S audits,
system/best practice organisation reported annual management system in addition to
monthly site H&S audits. These annual audits informed system review processes at
system/best  practice motivated organisations. System reviews  at
systematic/compliance motivated organisation were less defined and ad hoc and often

in response to changes in H&S legislation.

In part two of this dissertation which starts from the next chapter, comparisons will be
made between the effectiveness of the three HSMA types identified in this first part of

the dissertation.

76



Stellenbosch University https://scholar.sun.ac.za

CHAPTER FIVE

THEORETICAL FRAMEWORK FOR PHASE TWO OF STUDY

EVALUATING THE EFFECTIVENESS OF HEALTH AND SAFETY
MANAGEMENT ARRANGEMENTS THROUGH A MULTILEVEL
STRATEGIC MANAGEMENT PERSPECTIVE

5.1  Chapter Overview

The first phase of this study identified three distinct health and safety management

arrangements (HSMA) employed by contractor organisations in South Africa namely:

1. traditional/compliance motivated (Type1)
2. systematic/compliance motivated (Type2) and

3. system/best practice motivated (Type3).

For the remainder of this document, these three HSMA types will be referred to as

Type1, Type2 and Type3 respectively.

The safety control strategy for the three arrangements were observed to be similar
and strongly influenced by the requirements of the Construction Regulations and is
predominately ‘safe place’ oriented. They were however, observed differences in
terms of (1) the status of the H&S specialist within the organisational hierarchy, (2)
organisational structure with responsibility for coordinating H&S management
activities, (3) as well as procedures for continuous improvements. This satisfies the

first objective of the study.

Part two of this dissertation focuses on the second and third objectives of the study

which are:

1. To evaluate the effectiveness of three health and safety management
arrangements identified in part1 of this study.
2. To demonstrate the effect-relationship between the factors that distinguish the

identified health and safety management arrangements.
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The chapter begins with identifying the weaknesses associated with traditional
methods of safety performance evaluation that are based on accident statistics and
justifies the adoption of an alternative safety performance assessment approach in
this study. Following this, a theoretical framework for evaluating the effectiveness of
the identified health and safety management arrangements based on the multilevel

and strategic management theory proposed by Yorio et al. (2015) is presented.

The framework considers a HSMA as composed of two distinct constructs — strategic
HSMA that exist at the strategic level of the organisation, and the implemented
practices that exist at the level of the workgroup. The chapter concludes by identifying
dimensions of H&S management relevant to safety performance evaluation through a

multilevel and strategic management perspective.

5.2 Challenges with Traditional Methods of Safety Performance

evaluation

In the literature, safety performance remains the consistent indicator of the
effectiveness of health and safety management interventions. According to Haas &
Yorio (2016), the measurement of safety performance and the monitoring of safety
activities are important to determine if health and safety management interventions
are functioning as designed and in evaluating their effectiveness. Safety performance
has been defined as the “overall performance of an organisation’s safety management
system in safe operation” (Hsu et al. 2012). That is to say that safety performance
provides information on the quality of a HSMA in terms of development,

implementation and safety outcomes (Sgourou et al. 2010).

Nevertheless, the theoretical and practical perspectives of safety performance
measurement is still being debated in the literature (Haas & Yorio 2016). A prominent
feature of current discourse on safety performance measurement is the dichotomy
between leading and lagging indicators of safety performance. While lagging
indicators are generally recognised to measure outcomes of activities or event that
have already happened, a consensus is yet to be reached on the definition of leading
indicators even though their benefits are widely acknowledged (Reiman & Pietikdinen
2012).

The traditional approach to safety performance measurement is the use of lagging

indicators in the form of collecting and statistically analysing data on accident
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frequency and severity. However, this appears to be a fading paradigm particularly in
academic research. The use of lagging indicators in academic research has been
criticised for being failure focused, based on past events, and offering no benefits to
continuous improvement efforts (Hinze, Thurman, Wehle, et al. 2013; Shea et al. 2016;
Wu et al. 2015). Lagging indicators are retrospective, measuring system failure without
revealing cause-effect relationships that would drive system improvement and
therefore give little productive value in terms of understanding safety performance
outcomes (Wu et al. 2015).

Obtaining data on H&S related incidents and accidents has also proven to be
challenging especially in the construction industry where a culture of secrecy and
under-reporting of accidents has been noted to prevail (cidb 2009; Sgourou et al.
2010). Contractors who diligently report and investigate accidents are disadvantaged
in comparison to less scrupulous contractors who under report accident occurrence
(Ng et al. 2005). This makes the use of lagging indicators in academic research in
most cases unreliable and unrealistic. However, accident statistics give the greatest

face validity in that they are the most easily understood by managers.

More recently, the focus of academic research on safety performance measurement
has turned to leading indicators. Leading indicators measure actions, behaviours and
perceptions, and are associated with active positive steps taken by organisations to
avoid OHS incidents (Sheehan et al. 2016). From the review of the literature, leading
indicators can be seen to serve two main functions. The first is in evaluating the
effectiveness of H&S management systems (Reiman & Pietikainen 2012) as is
observed in safety culture and safety climate studies. The second is in the process
safety literature where leading indicators provide early warning signals of potential
failures since they are usually precursors to harm or safety failure (Sinelnikov et al.
2015).

Several authors have linked leading indicators as measures of safety performance to
safety climate and safety culture constructs (see Zohar 2000; Cooper 2000; Al-Refaie
2013; Choudhry et al. 2007). The consensus in the literature is that safety culture and
safety climate are antecedents of safety performance, and therefore they predict
safety performance (Vinodkumar & Bhasi 2010; Mulenga 2014; Wu et al. 2010).
Recent studies have used safety climate dimensions as leading indicators in the
measurement of safety performance, this is based on empirical findings that show that
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safety climate is directly correlated with accident levels within organisations (Wu et al.
2008; Neal & Griffin 2006; Zohar 2000).

Considering the limitations associated with the use of lagging indicators in the form
accident statistics, an alternative approach to evaluating the effectiveness of HSMA
based on leading indicator measures is justified. This alternative perspective based

on multilevel and strategic management theory is presented in the next section.

5.3 A Multilevel and Strategic Management Perspective to Safety

Performance Measurements

Empirical measurement of organisational phenomena such as a health and safety
management arrangement(HSMA) for the purpose of understanding its effect on
organisational performance outcomes such as injuries has become prominent in
recent academic literature (Yorio et al. 2015; Renkema et al. 2017). Robson et al.
(2007) conducted a systematic review of the literature that explored the effectiveness
of HSMS and found that a common methodological limitation across studies was a
lack of consistency in measurement techniques and the underreporting of potential

biases that the techniques introduced.

Yorio et al. (2015) was of the view that these limitations are problematic from both the
research and policy perspectives, while noting that the distinct HSMS measurement
approaches observed in academic literature imply different operational definitions of
the construct. Yorio et al. (2015) subsequently proposed the adoption of multilevel and
strategic management theory in the assessment of the attributes of a health and safety
management systems. A key feature of this theoretical perspective is the

differentiation between strategy and implementation.

Previously, H&S phenomena such as HSMS have been considered at a single level
of analysis, either as a top-down management construct or a bottom-up emergent
construct (Zohar 2008). The top-down management perspective is consistent with the
practical conceptualisation of a HSMS as a set of distinct but complementary policies
and procedures directed at protecting workers, the public and the environment from
harm (Mearns et al. 2003). The choice of which elements to include in the HSMS of
an organisation is determined by the values of strategic organisational leaders and is
within the purview of management (Yorio et al. 2015). The bottom-up perspective is

consistent with the conceptualisation of a HSMS as an artefact of organisational safety
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culture extensively discussed in Zohar (2000, 2008) and Zohar & Luria (2005). Both

perspectives (top-down and bottom-up) give rise to two distinct measurement

methodologies identified in the literature and summarised in Table 7.

Table 7: HSMS Measurement levels (Adapted from Yorio et al., 2015)

HSMS level
measurement

of Characteristics

Measurement Level

of

Theory behind
measurement level

Example of Studies

Manager level

Entails obtaining

HSMS is a top-down

(Bottani, Monica & Vignali,

information from management 2009:155; Smallwood,
managers on derived structural 2015:528);
elements that construct
constitute the HSMS
of the organisation

Worker level Entails obtaining HSMS is a bottom- (McDonald, Lipscomb,
information from up worker-derived Bondy & Glazner,

individual workers on

2009:53; Vinodkumar &

perpetual construct
their perception of Bhasi, 2010:2082)
work practices within

their organisation

Multilevel strategic management perspective seek to mitigate methodological
weaknesses associated with the top-down and bottom-up perspective, as well as
reduce conceptual ambiguity and measurement error (Zohar & Luria 2005; Zohar
2008; Mearns et al. 2003; Yorio et al. 2015). The application of multilevel strategic
theory to the study of organisational constructs has the advantage of enabling a more
integrated understanding of the phenomena (construct) across levels within the
organisation (Kozlowski & Klein 2000). Multilevel strategic management research is

underpinned by the following principles:

(1) organisations are multilevel in nature, in order words, organisations are
comprised of layers of nested subunits (individual, workgroups, departments
and divisions)

(2) constructs/phenomena existing or occurring at one hierarchical level does
influence organisational outcomes at the same or lower hierarchical levels

within the same organisation
(Kozlowski & Klein 2000; Renkema et al. 2017).

This multilevel strategic perspective has implications for the measurement of

organisational constructs/phenomena and gives rise to the notions of level of
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measurement and level of analysis. Rousseau (1985:4) defined the level of
measurement “as the [organisational] unit to which the data are directly attached
[obtained from]” and the level of analysis as “the [organisational] unit to which the data
are assigned [aggregated to] for statistical analysis”. Through a multilevel strategic
perspective, an organisational construct could be described as either a global
construct or an emergent construct depending on the level of measurement and

analysis associated with the construct.

Global constructs are phenomena that exist at the macro (higher) level of the
organisation and influence micro-features of the organisation (individual attitudes and
behaviours); while emergent constructs are macro level constructs that emerges
through the interaction and dynamics of micro-features of the organisation” (Renkema
et al. 2017). Emergent constructs are measured at the micro level and then
aggregated up to macro level for analysis, while global constructs are measured and

analysed at the macro level (Yorio et al. 2015).

Global constructs are “objective and observable characteristics of a group, they vary
between groups but not within groups” (Yorio et al. 2015). The practical
conceptualisation of a HSMS as a top-down management construct is more consistent
with the definition of a global construct than an emergent one. However, Mearns et al.
(2003) argued that a HSMS is more than the policies and procedures specified in the
“‘paper system” but includes the actual practices, roles and function associated with

remaining safe. In other words, HSMS also includes the implementation activities.

With this understanding, the application of multilevel strategic management theory to
the study of H&S phenomena, distinguishes between policies, procedures and
practices as building blocks of a HSMS. According to Zohar & Luria (2005), policies
are strategic goals and the means for attaining these goals. Procedures provide
tactical guidelines for action related to achieving policy goals. Top managers are
concerned with formulating policies and establishing procedures to facilitate their
implementation. Policies and procedures can therefore be considered as global
constructs because they do not vary within the organisation but may vary between
organisations. Practices on the other hand relates to the execution of policies and
procedures across subunits of an organisation by supervisory leaders across the
organisational hierarchy, and because procedures rarely cover all areas of work,
supervisory discretion is often required (Zohar 2008). This gives rise to variation in
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practices between workgroups within the same organisation. The degree of variation
in practices between subunits within an organisation is restricted by the boundaries
imposed by the instituted policies and procedures [narrow or wide, clear or ambiguous]
(Zohar & Luria 2005). This implies that practices can be considered as emergent
constructs because it is shaped by workers perception of the codified policies and

procedures, and by supervisory emphasis and execution (Zohar 2008).

Yorio et al. (2015) proposed a conceptual model for the adopting multilevel strategic
management theory in the study of health and safety management systems. The

proposed model considers a HSMS within organisations as two distinct constructs:

(1) Strategically developed HSMS that represents the decreed and codified
policies and procedures designed by the strategic leaders and top

managers of the organisation.

(2) And the implementation counterpart which is comprised of the actual front-
line supervisor and workers H&S related practices and behaviour based on

their perceptions and interpretation of the strategically developed HSMS.

Both constructs have been related to organisational safety culture. It is generally
regarded in H&S academic literature that the strength of the strategically developed
HSMS and the corresponding perception, interpretation and implementation of it by
supervisors and individual workers within the organisation are a manifestation of the
organisation’s safety culture (Fernandez-Muniz, Montes-Peon, Vazquez-Ordas, et al.
2007; Edwards et al. 2013). According to Mearns et al. (2003), the strength of the
strategically developed policies and procedures is a more accurate indicator of safety
culture of upper management, while the perception and behaviour of workers is a more

accurate indicator of safety culture among the work force.
These two distinct constructs are now discussed in detail below.

5.4 Measurement of the strategically developed component of a HSMA

The program contents/elements that characterise H&S management within an
organisation gives an indication of how advanced the H&S management arrangement
of an organisation is (Fernandez-Mufiz et al., 2007). Several studies have proposed
models of what should constitute an effective health and safety management system

and developed instruments for assessing the nuances of H&S management policies
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and procedures within organisations. While there is no consensus among these

studies on the specific elements of a strategically developed management system for

H&S, the specifications contained in international standards and national guideline

documents such as Australia & Zealand (2001) and British Standards Institution

(2007) have provided guidance. Fourteen key dimension of health and safety

management employed in these studies are summarised in Table 8.

A health and safety management dimension in the context of this study refers to a

collection of health and safety management elements (policies, procedures, roles and

functions) that define the characteristics of a specific aspect of health and safety

management within an organisation.

Table 8: Strategic H&S management dimensions

Indicator Description/Theoretical Framework Selected
Authors
Safety policy Top management defines and authorises the organisational (Inan et al. 2017;

safety policy. Major components of this dimension include:

The policy should state the philosophy of management

towards safety

Sets clear and measurable safety performance

objectives
Prioritises safety equally as production

Safety policy should be written and signed by a top

management representative

Safety policy should be communicated to all
stakeholders within and outside the organisation

(employees and subcontractors)

Top | Responsibility for H&S management ultimately lies with top

management management. This dimension requires visible and demonstrated

leadership and | commitment and involvement of top management in H&S

involvement | activities by:

Ensuring availability of resources for H&S management
A member of top management is assigned specific
responsibility for H&S irrespective of other business

responsibilities
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Description/Theoretical Framework

Selected
Authors

Strategic H&S

planning

Employee
representation,
consultation
and

participation

This dimension emphasises planning and development of
programmes aimed at achieving objectives captured in approved
H&S safety policy. This should lead to a formal H&S plan that:
e takes into consideration, legal, financial, operational and
business requirements as well as technological options

e is developed in sync with business planning cycles

Two types of H&S planning were identified — (1) preventive
planning and (2) emergency planning
e Preventive planning identifies possible hazards in the
operations of an organisation, analyses the risks and
develops procedures for managing the identified risk
e Emergency planning involves organising resources
required to rapidly contain and limit the consequences of
an emergency event
This dimension emphasises employee representation,
consultation and participation in safety decision making. This
dimension facilitates the empowering of worker to take
ownership of H&S management, strengthens social exchange
and reinforces positive safety behaviour. This dimension
requires the active participation of employees in:
e the formulation of H&S policies and procedures
e planning activities especially hazard identification and
risk assessment (HIRA), and incident investigation

activities
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Indicator Description/Theoretical Framework Selected
Authors
Accountability This dimension is about a workplace culture that facilitates a (Shea, De Cieri,
and incentives sense of shared responsibility for H&S. Central to fostering Donohue,
for accountability is the clear delegation of H&S responsibilities and | Cooper, &
participation authority. Accountability mechanisms should: Sheehan, 2016;

e apply to all levels of the workforce Vinodkumar &

e clearly defined sanctions for violation of safety policy, Bhasi, 2010;
rules and procedures which is communicated to Wachter & Yorio,
everyone within the organisation 2014; Wu, Liu,

e holding operational managers accountable for the Zhang,
implementation of H&S policies and procedures in their | Skibniewski, &
work area Wang, 2015)

e including H&S responsibilities as key component of job
description and performance appraisals

e rewarding superior safety performance

Positive feedback and recognition have been found to reinforce
high safety performance. Rewards for low incident and accident
frequency rates may however, lead to under-reporting of
incidents and injuries. The use of incentives, rewards and
recognitions to motivate employees to work safely is an
accepted feature of both behavioural-based safety management
and total safety management models. Incentives have been
recommended to be used together with employee empowerment

activities for it to be effective.
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Indicator Description/Theoretical Framework Selected
Authors
H&S | This dimension is distinct from safety training and emphasises (Kontogiannis,
communication | the transmission of H&S information throughout the Leva, & Balfe,
organisational hierarchy and obtaining feedback from the 2017(Fernandez-

Risk
management

procedures

workforce. Characteristics of effective H&S communication

includes:

a two-way open and transparent engagement between
management and workforce devoid of hierarchical
constraints

dissemination of risk information and instructions “to the
right people, at the right time, and through the right
communication media”

feedback from workforce on residual risks, delays and
weakness of control systems in place

media of communication such as toolbox talks,
newsletters, safety alerts, e-communication channels

and audio-visual presentations, safety awareness days.

This dimension emphasises written procedures for administering

H&S management within the organisation and managing

occupational risk. Documented procedures should cover the

following areas:

job placement and promotion

disciplinary actions

method statements/ standard operating procedures for
carrying out all routine tasks

material handling of all hazardous substances
associated with the operations of the organisation
incident investigation

reporting of near misses
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Indicator Description/Theoretical Framework Selected
Authors
Management of | H&S risk related to subcontractors are a significant business risk | (lvensky 2008;

subcontractors

Defined H&S
responsibilities
for operational

managers

faced by contractor. The main contractor should have oversight
over the health and safety management of the subcontractor.
The management of subcontractors involves the following:
e incorporating of H&S requirements into contract
specifications
e incorporating subcontractors into the H&S management
arrangement of the principal contractor
e ensuring that subcontractor establish and implement
safety programs that adhere to the H&S specification of
the principal contractor throughout the contract duration
In addition to top management taking ultimate responsibility for
H&S, assigning operational managers with the responsibility of
executing the H&S policy and procedures of the organisation in
the work area under their supervision has been reported to
facilitate effective H&S management.
Assigning H&S responsibility to operational managers such as
supervisors and foremen and holding them accountable
reinforces positive behaviour and increase compliance with

safety rules and procedures.
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Indicator Description/Theoretical Framework Selected
Authors
Knowledge Knowledge management is concerned with collecting and (Floyde, Lawson,
Management | disseminating H&S related knowledge. It relies on the Shalloe, Eastgate,
for H&S knowledge capital of managers and operators within the & D ’‘cruz, 2013;

organisation and enables the organisation to learn from previous

experiences.

Relevant knowledge areas include:
e technical knowledge in the handling of plants and
complex equipment
e recognition of failure modes
e matching skill and task requirement and

e implementation of standard operating procedures.

The benefits of knowledge management to H&S management
includes:
e more efficient analysis of tasks and hazards
e better management and transfer of safety related data
necessary for risk quantification
e better monitoring of safety measures and

e organisational capacity to learn from experience.

An effective knowledge management system breaks down
knowledge silo within subunits of an organisation and creates a
single repository where members of the organisation can find

information required to safely perform their functions

Kontogiannis et
al., 2017)
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Indicator Description/Theoretical Framework Selected
Authors
Employee This dimension is concerned with providing workers with (Choudhry, 2014;
competence information on risks in their work area and procedures available Fernandez-Muhiz,

and training

H&S audits and

inspections

to prevent and manage them. However, a competent worker is
not guaranteed by training alone, technical skill and experience

are key components of competence.

Training as a strategy for improving safety assumes that
workers’ attitude will positively change if they know what to do.
This dimension of H&S management involves the following
procedures:
e fraining needs assessment to identify training
requirement for each job function
e consideration of language proficiency and literacy levels
of workers in developing training programs
e continuous training to keep safety information up to date
e safety orientation of new workers
e job specific training
e fraining of workers when they are assigned new tasks or
when operations change
This dimension is a critical component of continuous H&S
performance improvement. Audits evaluate the functional levels
of H&S controls (policies, procedures and programs) in place
within the organisation, while inspections evaluate physical
conditions of the work environment and practices of workers for

compliance with established procedures.

It has been recommended that supervisor and employees be
involved in audit and inspection activities, as well as monitoring
and detecting situations and behaviours that may not be in line

with laid down safety policies and procedures.

Audits also served as the basis for certified H&S management
systems, they are undertaken to demonstrate that internal
procedures, documentation and controls within an organisation
comply with H&S management specifications. This would usually

involve external auditing bodies.
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Indicator Description/Theoretical Framework Selected
Authors

H&S record H&S record control and reporting is essential for benchmarking (Fernandez-

control and the H&S performance of an organisation against those of other Mufiz, Montes-

reporting organisations within the same industry. This enables an Pedn, Vazquez-
organisation identify strengths and weakness in its policies, Ordas, et al.,
procedures and processes. Effective record control and 2007; Inan et al.,
reporting involves: 2017)

e written documentation of all H&S activities including
minutes of safety meetings

e procedure for identification, storage, protection, retrieval,
retention and disposal of records

e preparing and disseminating regular reports on the H&S

performance indicators to internal and external

stakeholders
Management | This dimension emphasises frequent meetings to review H&S (Inan et al., 2017;
review management policies, procedures and performance by top Mohammadfam et
management. Management reviews ensures sustainability and al., 2016)

suitability, adequacy and effectiveness of the entire H&S
management arrange and reveals opportunities for
improvement. Management review entails:
e An analysis of trends, incidents and audit findings
e Assessment of progress made against set policy
objectives
¢ Assessment of challenges to implementation of

documented procedures and policies

According to Yorio et al. (2015), because top management is “responsible for
strategically developing, articulating, recording, and communicating the strategic
organisational HSMS”, the strength of the strategic HSMS of an organisation is most
appropriately assessed through key informants responsible for its design and

development (manager level measurement).

5.5 Measurement of HSMA Implementation

The implementation of the strategically developed HSMA represents the execution of
paper policies and procedures into workplace practices. It is through these workplace
practices at the workgroup and individual worker level that positive safety performance

(reduced injuries, illnesses and safety incidents) are expected to be realised (Yorio et
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al. 2015). Health and safety management practices within an organisation are shaped
by workers’ perception and interpretation of the codified policies and procedures that
constitute the strategic HSMS. Safety climate is a measure of this shared perception
of policies and procedures relating to safety (Neal & Griffin 2002). Safety climate in
theory therefore, is an organisational level construct which emerges from a shared
perception of employees, and is a result of formal policies and procedures, their
communication, and the priority placed on safety relative to other organisational
functions (Ford & Tetrick 2008).

Safety climate is commonly cited as a predictor of safety performance and by
extension injury occurrence, and an antecedent of HSMS implementation (Clarke
2006; Neal & Griffin 2006; Pousette et al. 2008; Yorio et al. 2015; Zohar 2000). Two
contesting schools of thought on the definitions of safety climate can be found in the
literature. One school of thought conceptualises safety climate as the aggregate
perception of employees about the state of safety within an organisation at any point
in time based on their assessment of the priority place on safety by top management
manifested in the safety related policies, procedures and rewards (Griffin & Neal 2000;
Pousette et al. 2008). The other school of thought conceptualises safety climate to be
a manifestation of an organisation’s safety culture in the behaviour and expressed
attitude of employees (Mearns et al. 2003; Cheyne et al. 1998). The latter school of
thought considers safety climate to be a multidimensional construct (Zohar 2000),
while the former considers safety climate to be a unidimensional construct (Neal &
Griffin 2006).

The confounding of climate (group perception) with attitude and behaviour is the
difference between the multidimensional and unidimensional perspectives of safety
climate. The implication of these contrasting schools of thought is a varying
understanding of the factor structure(dimensions) of the safety climate construct. As
Pousette et al. (2008) observed, many studies lacked a clear distinction between
safety climate and individual behaviour. In providing further clarity to this debate, Kines
et al. (2011) citing Schneider (1975), differentiated between perception of
organisational policies and procedures (descriptive) and reactions to those policies
and procedures (affective), pointing out that organisational climate is descriptive rather

than affective.
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Neal & Griffin (2002) borrowing from theories of work performance and organisational
climate proposed a model to explain the nexus between safety climate, safety
behaviour and safety performance. The model makes distinction between
components, determinants and antecedents of safety performance (see Figure 17).
Safety performance is considered as a subset of work performance and it is defined
by the “extent to which an individual performs behaviours that increase the safety of
the individual and organisation and avoids behaviours that decrease safety of oneself
and the organisation” (Ford & Tetrick 2008). Neal & Griffin identified safety compliance

and safety participation as two work behaviours relevant to safety performance.

Antecedents of
Safety Performance

Determinants of
Safety Performance

Components of
Safety Performance

Safety climate dimension
Sub-dimensions

Knowledge & Skill

Safety Compliance

Motivation Safety Participation

Safety climate dimension
Sub-dimensions

Figure 17: Model depicting relationship between safety climate and safety performance (Neal & Griffin, 2002)

Determinants of safety performance represent those factors that are directly
responsible for variability in the behaviour of workers such as competence (knowledge
and skill) and motivation. These determinants mediate the influence of safety climate
(worker’s interpretation and perception of policies and procedures) on the behaviour
of workers. As an example, if a worker lacks the necessary skills or motivation to apply
and comply with laid down policies and procedures, he or she is unlikely to be able to

perform their task safely.

In this study, the construct HSMA implementation is hypothesised to be a
multidimensional construct that is assessed through perception (descriptive) and
reaction (affective) dimensions. The implementation component of a HSMA will
therefore be evaluated through workers perception (safety climate) and behaviours

(work performance) towards codified policies and procedures.
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5.6 Dimensions of HSMA implementation for this Study

Several dimensions have been assigned to the safety climate construct in various

studies based on practical convenience and objectives of the studies and there is

currently not consensus regarding the key dimensions of safety climate (Griffin & Neal

2000; Wen Lim et al. 2018). The review of the literature on safety climate research

shows that the most common objective of many of these studies was to develop

industry specific safety climate measurement tools as advocated by Zohar (2010), and

attempted by Mulenga (2014) for the South African construction industry. The choice

of safety climate and safety performance factors as dimensions of HSMA

implementation in this study is based on the following considerations:

1.

Dimensions that are consistent with previous empirical safety climate and

safety performance evaluation studies in South Africa.

Dimensions that reflect strategic management level attributes pertinent to

shaping safety climate.

Dimensions that have been demonstrated in previous empirical studies to

directly affect/influence H&S performance.

Dimensions that are observed sources of differences among the various H&S

management arrangements identified in phase one of this study.

Eight dimensions are identified as appropriate for evaluating the implementation of

strategically developed policies and procedures in this study:

1.

2.

H&S management practices

Top management commitment and leadership

Operational manager leadership (supervisors and foremen)
Systems for H&S management

Safety professionals’ leadership.

Safety motivation

Safety compliance

Safety participation
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The first five dimensions are safety climate dimensions while the last three are safety
behaviour dimensions (Wen et al.,, 2018; Griffin and Neal, 2000). These eight

dimensions are discussed below.

5.6.1 Health and Safety management practices

Fundamentally, the H&S management practices of an organisation are shaped by its
safety model and safety development (Reiman & Pietikainen 2012) both of which are
contingent on the H&S management arrangement of an organisation. Theories of
organisational climate suggests that members of a workgroup form consensual
conceptions on expected role behaviour, based on their perception of acceptable
practices (Kines et al. 2011), and this shared conception in turn influences safety
performance (Vinodkumar & Bhasi 2010; Griffin & Neal 2000). The H&S management
practices within an organisation have also been reported to influence worker’s
motivation to perform safety behaviour or voluntarily comply with H&S requirements
so as to receive a reward or avoid punishment (Ford & Tetrick 2008); the higher the
positive perception of H&S practices, the higher the level of safety motivation (Wen
Lim et al. 2018).

5.6.2 Top management commitment and leadership

This dimension is the most commonly assessed in the safety climate research domain,
and it relates to employees perceptions of the attitudes and behaviour of management
in relation to safety (Flin et al. 2000). The commitment of management to safety has
been identified as a major factor in the success of the safety programmes of an
organisation (Vrenderburgh 2002), and the effectiveness of all other safety climate
factors has been reported to be dependent on the degree of top management
commitment to H&S (Huang et al. 2006; Fernandez-Muhiz, Montes-Peodn, Vazquez-
Ordas, et al. 2007).

Safety behaviour of employees has been reported to be partly contingent on their
perception of organisational priority placed on H&S as communicated by top
management, as well as the behaviour of managers (Kines et al. 2011; Tappura et al.

2017). Wu et al. (2010) identified three safety roles to be played by top management:

(1) accountability function by ensuring the safety performance of middle

management
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(2) quality control function by ensuring the quality of safety management
within the organisation, and

(3) visibility function by personally participating in safety activities.

Top management expressed commitment (in the form of safety communication and
allocation of resources for safety activities) was reported to be crucial to activating
and supporting lower-level managers’ commitment to safety (Tappura et al. 2017).
Top management commitment is generally assessed through workers perception of
how much safety is valued within the organisation (Griffin & Neal 2000; Vinodkumar &
Bhasi 2010)

5.6.3 Operational manager leadership

Managers who successfully project honest and consistent prioritisation of employee
safety, build workers’ trust in the importance of safety, which in turn motivates workers
to behave safely (Jitwasinkul et al. 2016). From the perspective of the construction
industry, Skeepers & Mbohwa (2015) in their survey of construction companies in
South Africa found evidence to support the notion that operational managers’
leadership behaviour, style and commitment directly contributed towards safety

performance and reduction of accidents in the construction industry.

Middle level operational managers are the facilitators and enforcers of the policies,
rules and procedures established by top management (Sheehan et al. 2016). Wu et
al. (2010) identified three important roles played by middle managers in relation to

influencing safety performance to include:

(1) safety interaction
(2) safety informing and

(3) safety decision-making

Wu et al. found that there is a key relationship between safety leadership provided by
middle level operational managers and the safety climate of an organisation.
Supervisory leadership from operational managers have been rated as particularly
crucial as they provide the greatest influence on employee in terms of control of

workers performance (Flin et al. 2000).

Mulenga (2014:89) citing Collinson (1999) reported that negative H&S behaviour
emerged on construction sites where senior management was separated from line

management and workers hierarchically and geographically. Management
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commitment at the level of operational managers is generally measures by
respondents’ satisfaction with supervision or their perception of the attitude and

behaviour of supervisors with respect to safety (Flin et al. 2000).

5.6.4 System for Health and Safety

A system for health and safety management refers to a dedicated infrastructure within
an organisation to manage H&S issues in a spirit of self-regulation (Rowlinson 2004).
A system for H&S management is different from a broad range of safety programs
developed by outside consultants with little knowledge and understanding of the
organisation or projects for which these programs are developed. Typically, systems
for H&S management are based on generic management system standards which are
adapted to organisational characteristics, or home-grown systems organically
developed within the organisation based on legislation and guideline documents.
Central to these systems for H&S management, is the enactment of formal safety
policies and the design of procedures for the attainment of safety policy goals. The
presence of systems represents a shift in the H&S management strategy of a company

from compliance with legislation to a self-regulation.

Systems for H&S management have been observed to come in different forms, with
some configuration exerting greater effect than others do on the behavioural and
situational factors that are involved in developing safety culture, and on the sub-
systems of safety performance within an organisation (Cooper Ph.D. 2000). Many
authors agree that systems for H&S management is a key aspect of safety climate
because they enhance awareness, commitment, motivation and understanding
among workers (Mearns et al. 2003; Cooper Ph.D. 2000; Bottani et al. 2009). This
dimension has been reported as an important enabler of sustainable safety
performance (Fernandez-Mufiz, Montes-Pedn, Vazquez-Ordas, et al. 2007). Bottani
et al. (2009) compared the performance of adopters and non-adopters of systems
approach to H&S management and found that adopters of systems for H&S
management outperform non-adopters in key areas of safety performance. In contrast,
Choudhry & Fang (2008) reported on a study of a construction organisation with an
up-to-date management system but still witnessed significant rates of accidents. They
concluded that because rules and procedures are the core components of safety

management systems, they can only directly influence structural and situational
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factors of safety performance but are unable to adequately influence psychological

and social factors.

5.6.5 Safety professionals’ leadership

According to Zohar (1980), management often view safety as a technical and
independent aspect of the production process, and detached from other management
operations, and as a result assign all safety responsibilities to specific safety
personnel. The organisational status of safety personnel has been highlighted as an
important indicator of the importance top management attaches to H&S (Zohar 1980;
Kines et al. 2011).

Eckhardt (1993) in discussing the safety professionals place in the corporate social
structure highlighted the unusual niche occupied by safety professional in industries
like construction. Eckhardt was of the view that the safety professional is often
considered by other members of the organisation as “inadequate” and “not part of the
team”. Eckhardt identified two factors responsible for this perception to include: (1) the
isolation of the safety department and staff from mainstream production, and (2)
technical inadequacies of some safety personnel resulting either from a lack of H&S
curricula in most degree programs or a lack of knowledge of industry specific H&S
issues. Many safety personnel therefore, encounter challenges building interpersonal
skills and updating safety management skills to match the prevailing atmosphere in
workplaces (Blair 1999). The ideal safety professional should have both technical and
managerial skills, since appointing an unsuitable safety professionals will stagnate the

organisation’s safety culture (Tweeddale, 2001; Wu et al., 2010).

Several functions of the safety personnel have been identified as promoting safety
culture. Wu et al. (2010) grouped these functions into: the expert, the coordinator and,
the regulator. The safety expert role of the safety professional entails “selling latest
H&S management best practice to top management” for adoption within the
organisation (Sinelnikov et al. 2015); training of operational managers and providing
them with information to enable them to discharge their H&S responsibilities (Tappura
et al. 2017); and key decision making in the execution of specialised safety
management activities such as hazard identification and risk assessment (HIRA) and
incident investigation (Fung et al. 2012). Safety coordinator function involves

coordinating the development of safety policies, safety information management and
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safety communication. Safety regulation function involves conducting safety

inspections, safety audits, and administering safety incentive programs.

5.6.6 Safety motivation

Adopting self-determination theory (SDT) proposed by Ryan & Deci (2000), Wen Lim
et al., (2018) showed that safety motivation mediates the relationship between safety
climate factors and safety performance (safety compliance and safety participation)
among construction workers. The SDT proposes that motivation exist in a continuum:
amotivation, controlled (extrinsic) motivation and autonomous (intrinsic) motivation.
According to Deci & Ryan (2000), amotivation refers to a state where a worker is not
inclined or lacking the intention to comply with safety rules or participate in safety
activities. Amotivation results from the worker not valuing safety, not feeling competent
to participate in safety activities, or not expecting compliance with rules or participation
in safety activities to yield the desired outcome. Controlled motivation is a state of
motivation that is informed by either external or internal pressures that compels the
worker to comply with safety requirement or perform safety behaviour. External
pressures could be reward contingency or avoiding punishment, while internal
pressure is contingent on self-esteem — the fear of alienation, avoiding guilt, anxiety
or shame or to attain ego enhancement or pride. Autonomous motivation is a self-
determined state of motivation that is informed by inherent satisfactions, personal

endorsement and feeling of choice (Ryan & Deci 2000; Wen Lim et al. 2018).

According to Ryan (1995), a worker can attain a state of autonomous motivation when
three psychological needs are satisfied: autonomy, competence and relatedness.
Safety climate factors have been empirically proven that provide the supportive
environment for these psychological needs to be nurtured (Neal & Griffin 2006; Griffin
& Neal 2000). Safety climate factors have been identified as antecedents of varying
safety motivation and performance among different groups of construction workers.
According to Wen Lim et al. (2018), When the perception of safety [by employees] is
favourable, employees have higher level of safety motivation, and are more likely to

produce better safety performance, reducing likelihood of accidents.

5.6.7 Safety compliance

Safety compliance is a task-oriented performance that refers to rule-following in the

performance of core functions within an organisation. According to Griffin and Neal

(2000), safety compliance is the fundamental safety behaviour that needs to be
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performed by workers to ensure safety in the workplace. Safety compliance as a
behaviour represents the core safety activities that need to be carried out by individual
workers and includes activities such as wearing personal protective equipment, using
the right tools and equipment for safety, and conforming to safety rules and laid down

procedures.

5.6.8 Safety participation

In contract to safety compliance, safety participation involves greater voluntary
elements characterised as organisational citizenship behaviours (OCB) and involves
behaviours such as helping co-workers, promoting safety program within the
workplace, and demonstrating initiatives aimed at improving safety in the workplace
(Clarke 2006). This behaviour contributes to overall safety within an organisation by
their impact on co-workers. Wen Lim et al. (2018) noted that safety participation is less
likely to be rewarded, therefore workers who engage in this behaviour are
autonomously motivated to satisfy a higher order need or in aligning work behaviour

to safety values.

5.7 Chapter Summary

This chapter has provided a theoretical perspective through which the effectiveness
of a H&S management arrangement will be assessed in this study. Safety
performance was identified as the best indicator of the effectiveness of a H&S
management arrangement. The use of traditional methods of safety performance
evaluation based on accident statistics was found to be fraught with the challenge of

obtaining credible data and limited theoretical application.

To circumvent the weaknesses associated with the use of accident statistics to
evaluate effectiveness, a multilevel and strategic management perspective to safety
performance measurement will be adopted for this study. The study of H&S
management phenomena through a multilevel and strategic management perspective
has the advantage of allowing a more integrated understanding of the phenomena
across levels within an organisation, reducing conceptual ambiguity and measurement
error. By applying this theoretical perspective, the effectiveness of a H&S
management arrangement is assessed through the adequacy of the codified policies
and procedures established by top management within the organisation, and the
degree to which these codified policies and procedures translate into H&S practices

at the level of workgroups within an organisation.
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This chapter hypothesised a fourteen-factor structure for the strategically developed
component of a HSMA, and an eight-factor structure for the HSMA implementation
component. The strategically developed component is evaluated in terms of the of
adequacy of strategically developed policies and procedures, while the
implementation component is evaluated through workers’ perception of the level of

safety within their organisation.

The next two chapters will present the application of this theoretical perspective to
evaluate the effectiveness for the three HSMA types under consideration. Firstly, in
terms of the codified policies and procedures that constitute them, and secondly in

terms of employee perception of the level of safety within their organisations.
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CHAPTER SIX

A COMPARATIVE ANALYSIS OF THE ‘STRATEGICALLY
DEVELOPED COMPONENT’ OF THE HEALTH AND SAFETY
MANAGEMENT ARRANGEMENT TYPES

6.1  Chapter Introduction

Chapter five provided the theoretical perspective through which the effectiveness of a
health and safety management arrangement (HSMA) will be assessed in this study.
The theoretical perspective presented in chapter five identified the strategically
developed policies and procedures, and their implementation as two aspects through

which the effectiveness of a HSMA may be assessed.

The strategically developed component of a HSMA is conceptualised as a global
construct that can vary between organisations but not within organisations. This
component of a HSMA creates the objective context for H&S management practices
within an organisation by specifying functions, roles, responsibilities and authorities in
relation to H&S management. The nature of this construct means that it is best

measured at the macro level (level of the manager).

The objective of this chapter is to evaluate and compare the effectiveness of the three
HSMA types in terms of their strategically developed policies and procedures.
Employing a multinomial /logistic model, this chapter assessed the relative efficacy of
each HSMA type in term of 14 H&S management policies and procedures
conceptualised to make up the strategically developed component of a HSMA. This
chapter is organised into two sections: the first section describes the research
methodology and data analysis technique, while the second section reports and

discusses the results from the data analysis process.

6.2 Research Methodology

The strategically developed component of the HSMA of contractor organisations was
assessed through a questionnaire based survey targeting custodians of H&S
management within these organisations. Enumerated below are the questionnaire

design process as well as survey sample characteristics.
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6.2.1 Design of survey questionnaire

The survey questionnaire aimed to assess the 14 dimensions hypothesised to
constitutes the strategically developed component of a HSMA as presented in section
5.4. An exhaustive review of the literature was carried out to identify studies where
scales had been developed to measure similar dimensions. These scales guided the
questions included in the questionnaire. Following this, a draft survey questionnaire
was developed and subjected to a refinement process to eliminate redundant
questions resulting from analogous meanings and contextual incompatibility. The
refinement process was carried out by considering the expert opinions of a panel of
eight H&S professionals drawn from the Association of Construction Health and Safety
Management (ACHASM), H&S advisors at the Master Builders Association (MBA) and
the South African Forum of Civil Engineering Contractors (SAFCEC), and H&S
directors at two large contractor organisations. At the end of the refinement process,
53 questions were identified as suitable measures for the fourteen H&S management

dimensions.

The questionnaire was further streamlined to determine the most important questions
to assesses each of the 14 dimensions. The panel of eight H&S professionals were
also asked to rate the importance of each question on a six-point Likert scale, where
1 is “not important” and 6 is “very important”. An even numbered scale was chosen
over an odd numbered scale to force a choice between “important” or “not important”,
as the interpretation of a midpoint implied by an odd number scale could elicit

undesirable response patterns such as neutrality or respondents being undecided.

A statistical one-tailed t test analysis was carried out to identify and eliminate
insignificant/unimportant questions. The significance level (p value) for the one-tailed
test was set at 0.05 and the threshold or cut off point above which a question is
considered important was fixed at 4 (po=4). The t test result is shown in Annex B. At
the end of refinement and streamlining processes, the final questionnaire contained
48 questions assessing 14 H&S management dimensions. These are presented in
Table 9.

The final questionnaire contained two sections, the first section contained identification
questions to enable the categorisation of participating organisations in terms of
organisational characteristics, subcontracting practices and HSMA type (Annex C).

The second section contained the 48 questions discussed above to which there were
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three possible responses — “Yes”, “Partial”’, and “No”. Respondents were instructed to

select a “Yes” if the requirement of a question was true throughout the organisation in

terms of sites, personnel and procedures. A “Partial” if the requirements of a question

had not reached all parts of the organisation or applied to most but not all employees

within the organisation. A “No” if the requirements of a question are not present within

the organisation. A points system was used to score the response to each question.

A “Yes” response was award 10 points, a “Partial” 5 points, and no point was awarded

for a “No” response.

Table 9:Questions assessing H&S management dimensions

Safety Policy

Pol 1

Pol 2

Pol 3
Pol 4

A clear corporate policy document on H&S that is signed by a top management
representative and periodically reviewed

Safety policy contains measurable safety goals and objectives with specific time frame
targets for achieving them

H&S policy document readily accessible on all work sites and to all employees
Communication of organisation's H&S policy as an integral aspect of H&S induction of

workers

Top management leadership and involvement

TMLI 1

TMLI 2

TMLI 3

Custodian of H&S management within organisation occupies senior management
position

Regular visits by members of top management to project sites to assess H&S
performance and communicate their commitment to H&S safety

Availability of annual budgetary provisions dedicated to funding H&S management

requirements

Strategic Health and Safety Planning

SHSMP 1

3 SHSMP 2
SHSMP 3

A strategic H&S management plan/manual that covers all the organisation's
operations and sites has been developed and is periodically reviewed

The developed strategic H&S management plan is endorsed by top management
The developed Strategic H&S management plan is published and available to the

workforce at all work locations

Employee representation, consultation and participation

ERCP 1
ERCP 2
4 ERCP3
ERCP 4

H&S representatives are formally appointed in writing

H&S representatives are members of organisational level H&S safety forum/platforms
H&S representatives are involved in setting policy objectives and targets

Employees are involved in carrying out risk assessments, audits and incident

investigations
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Accountability and incentives for participation

AlIP 1

AIP 2

Formal procedures in place for acting upon failures by any employee to achieve
expected health and safety performance
Individual health and safety performance of managers, supervisors and workers as

an integral component of their performance appraisals

Health and safety communication

HSC 1

HSC 2

HSC 3

Procedures are in place for communicating major safety events, incidents and
accidents to top management and throughout the organisation

Procedures are in place for disseminating of internal and external audit report
findings to top management and relevant members of the work force

Procedures are in place for disseminating of information on progress against stated

H&S performance targets throughout the organisation

Risk management procedures

RMP 1
RMP 2
RMP 3
RMP 4
RMP 5
RMP 6

Documented safe work procedures for routine tasks are in place

Documented procedures for hazard identification and risk assessment are in place
Documented procedures for incident investigation are in place

Documented procedures for work site inspections are in place

Documented procedures for incident reporting including near misses are in place

Baseline annual medical checks for all employees are conducted

Management of subcontractors

MoS 1
MoS 2

MoS 3

MoS 4

Previous H&S performance of subcontractors are a key selection criterion
Subcontractors are required to show evidence of improving accident and lost time
injury statistics

Subcontractors are required to establish mechanisms for managing H&S such as a
H&S plan for work to be done

Subcontractors are required to have requisite H&S personnel within their

employment

Defined health and safety responsibilities for operational managers

HSROM 1

HSROM 2

All line managers have formally and in writing been given clear H&S responsibilities
appropriate to their job function
H&S competencies and risks associated with tasks are considered in the

appointment of supervisors and operational managers
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Knowledge management for health and safety

KM 1 Continuous monitoring of developments in the field of H&S management to ensure
that organisational practices are up to date
KM 2 Information management infrastructure that enables documentation of past
10 experiences and communication of lessons learned from near miss incidents and
accidents investigation
KM 3 A H&S information repository infrastructure that ensures that all workers have
access to H&S information they need for their work
Employee competence and training
ECT 1 Competency standards are set for all tasks performed by workers within organisation
ECT 2 Procedures for identifying H&S training needs of new workers or when workers
change work or aspects of their work change
11 ECT3 All those in supervisory roles have undergone training on hazard identification and
risk assessment from accredited H&S training providers
ECT 4 Procedures to ensure that all workers receive required H&S training relevant to task
they perform
Health and safety audits and inspections
Al 1 Regular conduct of internal audit of H&S management arrangement at all sites
Al 2 Regular audit of the H&S management arrangement of subcontractors
12 AlI3 External audits of H&S management arrangement by external parties on a periodic
basis
Al 4 Periodic legal compliance audits
Health and safety record control and reporting
RCR 1 Near miss incidents, accidents are recorded, analyses and statistics reported on
annually or more frequently
13 RCR2 Report of H&S statistics is internally disseminated to top management and all
stakeholders within the organisation on an annual or more frequent basis
RCR 3 H&S statistics report are made public or contained in annual financial report
Management review
MR 1 Incident/accident statistics are tracked and benchmarked against industry average
14 MR 2 Top management have regular meetings to discuss H&S performance
MR 3 Top management regularly meet to review H&S management arrangement to
improve H&S performance
6.3 The Data

The target population for in this study was civil and building contractor organisations

registered with the construction industry development board (cidb) between grade 7

and 9. This category of contractors were chosen because they represent medium to

large contractor organisations who have an incentive to have in place strategies for

106



Stellenbosch University https://scholar.sun.ac.za

managing H&S due to the number of employees they engage and value of contracts

they are able to execute.

The unit/level of measurement was the custodian of H&S management within the
organisation (these were either a safety director, a safety manager, safety officer, or
employee responsible for liaising with external H&S consultants). Custodians of H&S
management within organisations were chosen since they can be expected to have
information and knowledge of the elements that constitute their organisation’s H&S
management strategies. Also, these individuals occupy an intermediate position
between management and workers and therefore, the information they provide can be

considered less biased.

The researcher was granted access to the cidb database of registered contractors and
a total of 1,100 companies were identified to be registered between grades 7 to 9. Of
this number, 426 companies were civil and building contractors. Using an online
survey tool, an electronic version of the survey questionnaire was created and the link
to the online questionnaire emailed to all 426 civil and building contractor
organisations. The email contained a cover letter and instructions indicating that the
questionnaire should be completed by a senior H&S professional within the
organisation or an employee responsible for overseeing H&S management activities
within the organisation. A total of 71 survey responses were received from 71 different
contractor organisations representing a 17% response rate. The number of responses
received is below the 203 required to achieve a 95% confidence level. However, this
response rate is typical of H&S management related surveys distributed electronically
(Teo et al. 2005; Fernandez-Muniz, Montes-Pedn, Vazquez-Ordas, et al. 2007). Of

this number, 12 questionnaires were not substantially completed and were discarded.

6.3.1 Descriptive Statistics

For the remainder of this chapter the following notation will be used in referring to the
three HSMA types:

HSMA Type Notation
Traditional/compliance motivated  Type1

Systematic/compliance motivated  Type2

System/best practice motivated Type3
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A breakdown of the complete responses shows that 18 respondents represented
Type1 contractor organisations, 18 were Type2 contractor organisations, and 23 were
Type3 contractor organisations. Further analysis of the data by main business areas
reveals that a significant proportion of Type1 (39 percent) and Type2 (50 percent)
contractor organisations operated mainly in the building construction market
compared to 4 percent for Type3 contractor organisations. In terms of subcontracting
practices, the degree of subcontracting can be seen to increase between Type1 and
Type3 contractor organisations, with Type3 contractor organisations experiencing the
highest levels of subcontracting and Type1 experiencing the lowest. All Type3
contractor organisations reported subcontracting some aspects of their work, in
contrast, to 28 percent for Type1 and 17 percent for Type2 organisations reported
rarely using subcontractors. Table 10 presents a summary of the main business and

subcontracting characteristics of respondent organisation.

Table 10: Main business area and subcontracting practices

Type1 Type2 Type3d
[N =18] [N =18] [N =23]
% % %
Main business area of organisation:
Civil construction 44% 28% 52%
Building construction 39% 50% 4%
Both civil and building 17% 22% 44%
Subcontracting:
Rarely subcontract 28% 17% 0%
Less than half of all operations are subcontracted 61% 61% 74%
More than half but not all operations are subcontracted 11% 22% 26%

In analysing the second part of the questionnaire that assessed the 14 strategic health
and safety management dimensions (see table 9), a points system was used to score
the response to each question. A “Yes” response was awarded 10 points, a “Partial”
5 points, and no point was awarded for a “No” response. Based on the descriptive
information provided in the first section of the questionnaire, the dataset was first
sorted into the three HSMA categories. Following this, mean scores and standard
deviations were computed for each of the 14 dimensions for each of three groups
(HSMA types) of responses.
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Table 11 reports the means and standard deviations of the survey responses. For all
three groups, three dimensions namely: accountability and incentives for participation;
management of subcontractors; and employee competence and training recorded the
lowest mean scores. This suggests possibly, a general weakness in these H&S
management dimensions across the industry. The dimension - risk management
procedures, recorded the highest mean score suggesting a strong emphasis in the

industry on putting in place documented procedures for managing work place hazards.

Table 11: Descriptive statistics of variables from survey responses

Variables Means Standard Deviations
Typel Type2 Type3 Typel Type2 Type3

Safety policy 0.89 0.87 0.94 0.14 0.14 0.08
Top management leadership and involvement 0.80 0.62 0.88 0.23 0.27 0.15
Strategic H&S planning 0.91 0.87 0.92 0.14 0.18 0.12
Employee representation consultation &
participation 0.83 0.67 0.78 0.18 0.24 0.21
Accountability and incentives for participation 0.58 0.56 0.78 0.28 0.37 0.29
Health and Safety communication 0.91 0.87 0.99 0.24 0.22 0.05
Risk management procedures 0.96 0.95 0.97 0.10 0.10 0.07
Management of subcontractors 0.77 0.61 0.72 0.25 0.29 0.24
Defined H&S responsibilities for operational
managers 0.96 0.76 0.89 0.13 0.29 0.17
Knowledge management for Health and Safety 0.81 0.75 0.88 0.29 0.32 0.18
Employee competence and training 0.79 0.74 0.79 0.26 0.25 0.18
Health and safety audits and inspections 0.83 0.77 0.91 0.32 0.27 0.16
Health and Safety record control and reporting 0.79 0.72 0.98 0.29 0.34 0.07
Management review 0.74 0.69 0.93 0.29 0.30 0.15
Number of observations (Total = 59) 18 18 23 18 18 23

6.3.2 Data Analysis — The Multinomial Logit Model (MNL)

Multinomial logit regression models are used to model relationships between an un-
ordered categorical dependent variable and a set of multiple independent variables
(Fang et al. 2006; Van Can 2013; Arocena & Nufiez 2010). A logit function or log-odds

gives the natural logarithm of the odds of an occurrence with probability p as follows:
logit p = log (%)

Readers are referred to Wooldridge (2003) for a detailed discussion on logit models
and their advantages over linear probability models, a detailed discussion of the theory

of multinomial logit models does not serve the purpose of this dissertation.

The obijective of this chapter is to compare the effectiveness of the three HSMA types

by evaluating their performance across the 14 dimensions that compose the
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strategically developed component of a HSMA. Consequently, the following

hypothesis is tested:

HO: There are no significant difference in the performance of the HSMA types

across the 14 safety dimensions.

H1: There are significant differences in the performance of the HSMA types

across the 14 safety dimensions.

To test this hypothesis, a model of the following functional form is evaluated to analyse

the data collected from the survey:

HSMA type = f (Safety policy; Top management leadership and involvement; Strategic H&S
planning; Employee representation consultation and participation; Accountability and
incentives for participation; Health and safety communication; Risk management procedures;
Management of subcontractors; Defined H&S responsibilities for operational managers;
Knowledge management for health and safety; Employee competence and training; Health
and safety audits and inspections; Health and safety record control and reporting;

Management review)

The dependent variable, HSMA type, is an unordered categorical variable that
represents the three HSMA types under consideration and takes any of three values:
1 = Traditional/compliance motivated, 2 = Systematic/compliance motivated, 3 =
System/best practice motivated. There are 14 independent variables representing the
14 HSMA dimensions. Each dimension is measured by the mean score of all the

questions that make up that dimension.

To test the stated hypothesis, the categorical nature of the dependent variable requires
the use of a regression model that takes into consideration the un-ordered, non-
continuous nature of the dependent variable. According to (Greene, 2003:842), the
multinomial logit (MNL) or multinomial probit (MNP) models are appropriate for
evaluating models with un-ordered categorical dependent variables. While both
models are technically similar, the MNL model yield more accurate estimates
compared to the MNP model provided the assumption of independence of irrelevant
alternatives (IIA) holds (Kropko 2008). To test that the IIA assumption holds, the
Hausman and LR test proposed by (McFadden et al. 1977) and improved by (Small &

Hsiao 1985) was run in Stata using the mlogtest post-estimation command developed
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by (Long & Freese 2006). The test confirms that the IIA assumption holds across all

HSMA types, indicating the preferability of the MNL model for analysis.

The MNL model for this study is specified by the following regression specification
(Dow & Endersby, 2004:109/10; Greene, 2003:842):
Uij = )/Zij + Sij

Where U;; is the dependent variable capturing the 3 HSMA types for observation i and
type j; z;; represents the independent variables (i.e. 14 dimensions) that vary across
HSMA types; y represents the coefficient of the predictor; and ¢;; represents the error

terms capturing unobserved factors. In the MNL specification, the probability that a

given HSMA will be of type1 is given by:
Py = P[Uy > U, Uy > Ugs)
Such that for any “m”in the set of 1 to 3 HSMA types is given by:
P(m) = Plepm — & < (VZij — VZim),J # m]

Where the errors are assumed to be independent and identically distributed following
the cumulative distribution function of the logistic distribution so that the probability

that observation i is of HSMA type j is given by:

exp(yz;;)
Yi=1exp(¥Zi)

P(type = jly,z;;) =

6.4 Results and Discussion

This section presents the results from the Multinomial Logit regression comparing the
three HSMA types in relation to the 14 variables (H&S management dimensions).
Estimates of the logistic coefficients, robust standard error and level of significance
are presented in Table 12. Column 1 through 3 compares the three HSMA types using
HSMA Type3 as the base category, while column 4 through 6 uses HSMA Type1 as

the base category.
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Table 12:Multinomial logit regression results

@ 2 3 Q) (€) (©)
VARIABLES Type3  Type2 Typel Type2 Type3 Typel
Safety policy 0.437 1.621 -1.184 -1.621

(3.157)  (2.958)  (0.826)  (2.958)
9.005%%% _8.062%%*  -0.942  8.062%**

(1.494) 1.754)  (1.117)  (1.754)
Strategic H&S planning 4,335%%%* 1.385 2.951*** -1.385
(1.678) (0.949)  (0.771)  (0.949)

0.684 5287  -4.603**  -5287
@.117)  (3.997)  (1.881)  (3.997)
BAIREEE 3 Q]5EEE 0 497R% 3915wk
(0.507)  (0.562)  (0.216)  (0.562)

Top management leadership and
2 involvement

Employee representation consultation &
4 participation

Accountability and incentives for
5 participation

6 Health and Safety communication -14.52 -20.49%*  5970%**  20.49%*
(10.20) (9.464) (2.021) (9.464)

7 Risk management procedures 10.46 5.786 4.676 -5.786
(7.133) (9.056) (4.692) (9.056)

8 Management of subcontractors -0.181 0.225 -0.406 -0.225

(1.081)  (0.819)  (0.266)  (0.819)
1.047  9.492%%% 8 A45H#* Q49D Hk*
(2.912)  (3.025)  (1.698)  (3.025)

Defined H&S responsibilities for
9 operational managers

Knowledge management for Health and

10 Safety -2.640 -1.662 -0.978 1.662
(1.647) (3.055) (1.510) (3.055)

11 Employee competence and training 8.793%* 8.490%** 0.303 -8.490***
(3.557) (1.703) (2.323) (1.703)

12 Health and safety audits and inspections 2.579* 3.463***  _(.885%*  -3.463***

(1410)  (1.078)  (0.417)  (1.078)
8.591%%%  _8196%** 0395  8.196%**
(1.049)  (1.348)  (1.256)  (1.348)

Health and Safety record control and
13 reporting

14 Management review 1.421 0.110 1.310%** -0.110
(0.930) (1.386) (0.478) (1.386)
Constant 7.217 6.344 0.873 -6.344
(10.32) (10.71) (0.771) (10.71)

Observations 59 59 59 59 59 59

Robust standard errors in parentheses (adjusted for clusters in HSMA types)
**% p<0.01, ** p<0.05, * p<0.1
A logistic coefficient associated with an independent variable gives an indication of the
odds ratio of an alternative HSMA type (dependent variable) occurring relative the
base category (columns 1 and 6). To illustrate the above explanation, consider the
case of the variable - accountability and incentives for participation [5]. A one unit
increase in an organisation’s score for this dimension decreases the
likelihood/probability of the organisation being a Type2 organisation by 3.418, and
being a Type1 organisation by 3.915, relative to being Type3 contractor organisation.
In practical terms, this means that Type3 contractor organisation are more likely to
have a higher score in this dimension when compared to Type2 and Type1 contractor

organisations. The opposite is the case for a positive coefficient. However, it should
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be noted that only results above the 95 percent significance level are discussed (***

and **).

The results indicate that the Null hypothesis cannot be rejected for six of the 14
dimensions, as the values of the logistic coefficients associated with these dimensions
are not statistically significant. These dimensions are: (1) safety policy [1]; (2)
employee representation, consultation and participation [4]; (3) risk management
procedures [7]; (4) management of subcontractors [8]; (5) knowledge management for
health and safety [10]; (6) management review [14]. This implies that the mean scores
associated with these dimensions do not significantly predict the HSMA types and

therefore, the HSMA types cannot be differentiated on the bases of these dimensions

For the other eight dimensions, the null hypothesis is not supported and is therefore
rejected. Statistically significant differences were observed for the following eight

dimensions.

Top management leadership and involvement [2]: The logistic coefficients for this
dimension indicate that Type3 contractor organisation are more likely to have in place
policies and procedures that support and promote top management leadership and
involvement in health and safety management activities relative to Type1 and Type2
contractor organisations. This is followed by Type1 contractor organisations and lastly

TypeZ2 contractor organisations.

This result is supported by the literature and findings from the qualitative assessment
of the HSMA types presented in chapter 4. The voluntary adoption of H&S
management best practice, coupled with H&S specialists occupying senior
management position at Type3 organisation, suggests that H&S management at these
organisations will be strongly driven by top management as a corporate objective. In
contrast, supply chain pressure was found to be the key motivation for H&S
management efforts at Type1 and Type2 contractor organisations. Higher levels of top
management commitment and involvement at Type1 contractor organisations over
Type2 contractor organisations can be expected considering that Type1 contractor
organisation are less bureaucratic often allowing managers and owners to interface
directly with external H&S consultants and frontline workers on issues of H&S. The
level of bureaucracy often associated with Type2 contractor organisations and the

limited decision-making powers of the H&S specialist who often occupy middle
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management may translate to members of top management being detached from H&S

management efforts within such organisations.

Strategic Health and safety planning [3]: The results reveal that Type2 contractor
organisations are more likely to score higher or have more effective procedures for
strategic health and safety planning relative to Type3 and Type1 contractor
organisations. Type1 and Type3 contractor organisations cannot be reliably
differentiated in terms of their strategic health and safety planning procedures as no

statistically significant difference was observed between them.

Strategic health and safety planning being more effective at Type2 contractor
organisations relative to Type3 contractor organisations could be explained by the
differences in their subcontracting practices. The heavy reliance on subcontractors by
Type3 contractor organisations for a large proportion of their operations suggests that
strategic H&S plans within these organisations may not cover all its operations. In
contrast Type2 contractor organisations tend to be more specialised and employ less
subcontracting when compared to Type3 contractor organisations, therefore, their
strategic H&S planning is expected to be more predictable and comprehensive. The
use of external H&S consultants by Type1 contractor organisation could mean that
very little strategic planning happens as their H&S management planning happens on
a project to project basis. However, their operations are more specialised and involves

very limited subcontracting.

Accountability and Incentives for participation [5]: Type3 contractor organisations
were found to be more likely to have in place effective accountability mechanisms and
incentives for workers participation in H&S management when compared to Type2
and Type1 contractor organisations. Type1 contractor organisations were least likely
to have in place accountability and incentive mechanisms. This outcome is to be
expected considering that Type3 organisations are highly formalised and bureaucratic.
From the qualitative assessment of the HSMA types presented in chapter 4, it was
observed that employment relationship becomes less formalised as one moves from
Type3 to Type1l contractor organisations with a concomitant weakening of the
mechanism that ensures accountability for H&S. It should however, be noted that there
is general poor performance by all three HSMA types in this dimension and this is
reflected in the low mean scores recorded and findings from the qualitative analysis
presented in chapter four.
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Health and safety communication [6]: Type3 and Type2 contractor organisations
were found to be more likely to have in place effective procedures for H&S
communication relative to Type1 contractor organizations. Type3 and Type2
contractor organisations could not be differentiated in terms of this dimension, as no
statistical difference was observed between these groups. This outcome is also to be
expected and supported by the literature and qualitative assessment of HSMA types
presented in chapter four. Type3 HSMA are tailored in line with the requirements
certified management systems such as OHSAS 18001 which emphasises a high
degree of documentation and a framework for the dissemination of information. Even
though Type2 and Type1 HSMA are less formalised compared to Type3 HSMA, Type2
HSMA often have in place bureaucratic structure that define formal communication
within the organisation, like what is observed in Type3 contractor organisation. Type1
contractor organisations are characterised by a low degree of documentation and
bureaucratic structures, these attributes are believed to translate to poor H&S

communication procedures at these organisations.

Defined H&S responsibilities for operational managers [9]: The results show that
Type1 contractor organisations are more likely to have in place defined H&S
responsibilities for operational managers relative to Type2 and Type3 contractor
organizations. No statistically significant difference was observed between Type2 and
Type3 contractor organisations for this dimension. At Type1 contractor organisations,
operational managers such as supervisors and foremen were observed from the
qualitative assessment of HSMA types conducted in chapter four, to serve as liaisons
between their sites and the external H&S consultant. They were also observed to
assume more H&S management functions in addition to their technical functions,
when compared to Type2 and Type3 contractor organisations who may have full time
H&S specialists within the organisation and who often assume sole responsibility for
H&S.

Employee competency and training [11]: The results indicate that Type2 and Type1
contractor organisations were more likely to have in place effective procedures for
employee competency and training compared to Type3 contractor organisations. No
statistically significant difference is however, observed between Type2 and Type1
contractor organisations. The qualitative assessment conducted in chapter four

revealed that the training focus of contractors is influenced by their subcontracting
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practices. The less subcontracting an organisation does, the more specialised its
operations and artisan labour in its workforce. Type2 and Type1 contractor
organisations can be seen to subcontract less when compared to Type3 HSMA
organisations, and often act as subcontractors to Type3 organisations. This perhaps
explains greater H&S training efforts by Type2 and Type1 organisations when
compared to Type3 organisations. It should be note however, that the analysis of the
mean scores for this dimension reveal a generally poor performance for all HSMA

types.

Health and safety audit and inspections [12]: The results suggest that health and
safety audits and inspections were more commonly associated with Type1 contractor
organisations compared Type2 and Type3 contractor organisations. No statistically
significant difference is observed between Type2 and Type3 organisations for this
dimension. This result does not conform with anecdotal expectations and may require
further investigation. This is because audits and inspection are fundamental to
continuous improvement which is an important component of Type3 HSMA, it is
therefore expected that Type3 organisations will be the top performers in this
dimension. However, a plausible explanation for this pattern of result is the frequency
of audits and inspections an organisation is subjected to. Organisations that are
predominantly subcontractors perhaps experience a greater number of audits as they
are audited and inspected by multiple parties including the principal contractor, the

client’s agent, and their external H&S consultant on a regular basis.

Health and safety record control and reporting [13]: Type3 contractor
organisations found to be more likely to have procedures for H&S record control and
reporting compared to Type2 and Type1 contractor organisations, with Type1
contractor organisations having the least likelihood of having in place these
procedures. This result is to be expected considering the high degree of
documentation associated with Type3 HSMA. Type1 HSMA is the least formalised

and documented and should be expected to perform the least in this dimension.

6.4 Chapter summary

The objective of this chapter was to evaluate and compare the effectiveness of the
three HSMA types under consideration from the perspective of the strategically
developed policies and procedures. Fourteen H&S management dimensions were

evaluated and compared using a multinomial logit regression model.
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The results revealed variations in strengths and weaknesses across 14 H&S
management dimensions. Across six dimensions, namely: safety policy; employee
representation, consultation and participation;, risk management procedures;
management of subcontractors; knowledge management for health and safety; and
management review, no statistically significant difference was observed between the
three HSMA types.

Across the other eight dimensions, variations were observed in the occurrence of
these dimensions between the three HSMA types under consideration. These
variations are believed to be influenced by the subcontracting practices and the level
of formalisation and documentation that characterise the various contractor
organisations. Type3 contractor organisations, characterised by a high degree of
formalisation and documentation, and a higher level of subcontracting, were found to
most likely to have in place procedures that enabled four dimensions namely: Top
management leadership and involvement; accountability and incentives for
participation; H&S communication, and H&S record control and reporting. Type 2 and
Type1 contractor organisations were however more likely to have in place procedures
that enable the four other dimensions compared to Type3 contractor organisations.
These dimensions are: strategic H&S planning; defined H&S responsibilities for

operational managers; H&S inspections; and employee competence and training.

The next chapter will compare the three HSMA types from the perspective of their

implementation component.
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CHAPTER SEVEN

A COMPARATIVE ANALYSIS OF THE ‘IMPLEMENTATION
COMPONENT’ OF THE HEALTH AND SAFETY MANAGEMENT
ARRANGEMENT TYPES

7.1 Chapter Introduction

The theoretical framework presented in chapter five identified the strategically
developed policies and procedures and their implementation component as two
aspects through which the effectiveness of a Health and Safety Management
Arrangement (HSMA) may be assessed. A comparative analysis of the three HSMA
types under review from the perspective of their strategically developed component,

was presented in chapter six.

This chapter presents a comparative analysis of the implementation component of the
three HSMA types. A structural equation modelling (SEM) framework was used to
analyse quantitative data collected through a cross sectional questionnaire survey of
frontline construction workers on twelve construction sites. Using a SEM path analysis
model, the effect-relationships between safety climate and safety performance factors

hypothesised to be indicators of HSMA implementation was demonstrated.

Recall, that the implementation component of a HSMA (discussed in section 5.5)
involves translating strategically developed policies and procedures into workplace
practices. This component is manifested in the safety practices of an organisation and
the behaviours of frontline workers and managers towards H&S based on their
perception and interpretation of the strategically developed policies and procedures.
Because this construct is an emergent one, it is best measured at the micro level (level
of the worker) (Yorio et al. 2015).

This chapter is organised into five sections: the first section describes the research
methodology and data analysis technique employed. The second section reports on a
confirmatory factor analysis (CFA) conducted to verify the hypothesised factor
structure of the HSMA implementation construct. The third section reports on a group
comparison test conducted using a multiple indicator multiple causes (MIMIC) model.

The fourth section reports on a path analysis that examined the effect-relationships
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between the hypothesised HSMA implementation factors. This chapter concludes with

a synthesis of the findings from the analysis of CFA, MIMIC and path analysis models.

7.2 Research Methodology

The implementation component of a HSMA is assessed through a questionnaire
survey that measured construction workers’ perception of eight H&S management
dimensions within their organisation. Descriptions of the survey questionnaire design

and the survey process and sample are presented in the next two sections.

For the remainder of this chapter the following notation will be used in referring to the

three HSMA types being investigated.

HSMA Type NOTATION
Traditional/compliance motivated Type1
Systematic/compliance motivated Type2

System/best practice motivated Type3

7.2.1 Measures

The survey measured eight dimensions of HSMA implementation discussed in section
5.6:

H&S management practices - HSMP

Top management commitment and leadership - MCL
Operational managers’ leadership - OMCL

Systems for H&S management - SYS

Safety professionals’ leadership - SPL

Safety motivation - SM

Safe compliance - SC

© N o Ok w b=

Safety participation - SP

Please note the above notation as reference will be made to them extensively for the
remainder of this chapter. The hypothesised model depicting the factor structure of

the HSMA implementation construct is shown in Figure 18.

The questionnaire items assessing the eight HSMA implementation factors were
adapted from previous studies that measured safety climate dimensions. One of such

studies by Mulenga (2014), proposed a safety climate model for the construction

119



Stellenbosch University https://scholar.sun.ac.za

industry and developed an instrument for measuring several safety climate
dimensions. Similar studies by Vinodkumar & Bhasi (2010), Neal & Griffin (2006) and
Wen Lim et al. (2018) also developed measurement instrument that assessed safety

climate dimensions.

All the questionnaire items used in this study were adapted from the four studies

mentioned above. The questionnaire structure is as follows:

1. Top management commitment and leadership (MCL) factor was measured by

five questionnaire items

A

Operational managers’ leadership (OMCL) factors was measured by five

guestionnaire items

3. Systems for health and safety management (SYS) factor was measured by four
questionnaire items

4. Safety professionals’ leadership (SPL) factor was measured by nine
guestionnaire items

5. Health and safety management practices (HSMP) factor was measured by 14
questionnaire items

6. Safety motivation (SM) factor was measured by three questionnaire items

7. Safety compliance (SC) factor was measured by three questionnaire items

8. Safety participation (SP) factor was measured by four questionnaire items

The survey questionnaire contained a total of 47 question items. All items were rated
on a five-point Likert scale from which participants were asked to rate from 1 (strongly
disagree) to 5 (strongly agree) how well each statement described their experience at

the organisation they worked for.

The questionnaire also contained identification questions that captured information
about respondent gender, age, duration of employment, work status, main business
area of employer and characteristics of their organisation’s HSMA. Two questions
about occurrence of injuries were included at the end of the questionnaire to capture
the injury experiences of respondents in the last 30 days. A sample of the survey

questionnaire is attached in Annex D.
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Figure 18: Hypothesis factor structure for the HSMA implementation construct
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7.2.2 Description of the survey and sample

A survey was administered to a total of 350 participants who were employed by CIDB
grade 7 to 9 registered contractor organisations in the Western Cape province of South
Africa. Of this number, 262 valid responses were received resulting in an effective
response rate of 74.8%. Of this number, 98 respondents worked for Type3 contractor
organisations, 70 worked for Type2 contractor organisations and 94 worked for Type1

contractor organisations.

The survey was administered at 12 construction project sites, three of the projects
were road construction projects, five were large commercial building projects, two
were government Reconstruction and Development Project (RDP) low cost housing
projects, and two projects were renovation of government buildings. The survey
excluded managers and supervisors, only frontline workers were selected to complete

the survey.

Participants attended a session of research briefing in groups of not more than 10
workers at a time. Each participant was given a questionnaire to complete during the
research briefing session, however, not all workers who attended the briefing session
agreed to participate in the survey or returned completed questionnaires. Because
most of the workers had low levels of education, the research administrator and a
translator ran through each question with the respondents during the briefing session
to make sure they conveyed the accurate meaning of each questionnaire item to the
participants. Steps were also taken to maintain privacy and anonymity of responses
by asking participant not to write their names on the questionnaires and to return them

in sealed envelopes provided along with the questionnaires.

7.3 Data Analysis

A structural equation modelling (SEM) approach was used to analyse the survey data
in this study. According to Dion (2008), the primary objective of structural equation
modelling is to establish that a model derived from theory has a close fit to the sample
data in terms of the difference between the sample and model-predicted covariance

matrices. The advantages of using a SEM include:

1. The ability to handle complex relationships among variables, some of which

can be hypothetical or unobserved (latent variables).
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2. SEM estimates all coefficients in the model simultaneously and thus, can
assess the strength and significance of a particular relationship in the context
of the complete model.

3. The hypothesised model can be tested statistically in a simultaneous analysis
to determine the extent to which it is consistent with the data.

4. SEM allows for the assessment of direct and indirect effect of each variable on

the other variables in a model.
(Wu et al. 2015; Dion 2008; Chinda & Mohamed 2008)

A confirmatory factor analysis (CFA) was first performed to verify the hypothesised
factor structure of the HSMA implementation construct, i.e. the hypothesised
relationships between the observed variables (questionnaire items) and the eight
unobserved latent variables that make up the HSMA implementation construct. Model
fit indices served as a guide at arriving at a factor model that fits the data set. Based
on the CFA model that established a statistically acceptable factor structure for the
HSMA implementation construct, a comparison of Type1, Type2 and Type3 contractor
organisations was conducted using a MIMIC (multiple indicator multiple causes)
model. The MIMIC model incorporates a covariate factor that accounts for the three
HSMA types with the CFA model to access their effect of the covariate factor on the
CFA model. Finally, a path analysis was conducted to investigate hypothesised

relationships between the factors of the CFA model.

Structural equation modelling analyses were carried out using Mplus version 7.4
statistical software tool (Muthén & Muthén 2007). The Weighted Least Squares Mean
and Variance adjusted (WLSMV) estimator was used for all the SEM analyses
because it provides the best option for modelling ordered categorical (ordinal) data
(Nussbeck et al. 2006).

7.3.1 The data

Prior to conducting the SEM analysis, descriptive statistical analysis was performed
on the raw survey data to test for missing data, collinearity, normality and outliers in
the dataset. Data screening and descriptive data analyses were carried out in the R

statistical software tool. Results from the data screening process are reported below.
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Missing data

Two cases of missing data were identified where no values were entered for two
separate variables across two observations. The missing data cases were less than
5% of the whole dataset, and the missing data pattern is missing at random because
two respondents skipped one question each in their completed questionnaires. The
skipped questions were different for the two respondents. Multiple imputation
technique available through the mice package in the R statistical software tool was
used to estimate probable values for the two missing data cases. This is an acceptable

method for dealing with missing data at random (Kline, 2016:87).
Collinearity and normality

Extreme collinearity in the data set was tested using pairwise correlation between all
variables to identify variables with correlation above 0.95. The test revealed no
correlation values between the variables above 0.90. Thus, the dataset satisfies the

collinearity requirement.

Normality assumption was tested for the dataset by checking for skewness and
kurtosis. The test reveal that the dataset follows a normal distribution with skewness

values less than 3 and kurtosis values less than 10 (Kline, 2016:74).
Outliers

The dataset was screened for outliers using the Mahalanobis distance. The
Mahalanobis distance was calculated using the Mahalanobis function available in the
R statistics software package. A Mahalanobis distance of 82.7 was obtained for the
dataset. Observations with Mahalanobis numbers greater than the 82.7 are

considered outliers. Twenty-two (22) outlier cases were observed in the dataset.

However, it should be noted that no significant difference was observed in the analysis
conducted using the datasets with and without outliers, therefore, the results reported
below are from the dataset including outliers. This decision is taken to maintain

statistical power considerations.
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7.4 Results

7.4.1 Descriptive statistics

The mean (M), standard deviation (SD), skewness (SK), and kurtosis (K) of all
questionnaire items are presented in Table 13. For the overall sample, the mean
scores for the questionnaire items ranged from 2.702 to 4.489 indicating a variation
between negative and positive responses. Skewness (Sk) and Kurtosis (K) values for
all samples (overall, Type1, Type2 and Type3) suggests that the data does not violate

the normality assumption as all Sk and K values fell below 3 and 10 respectively.
The covariance matrices for the dataset can be found in Annex E.

7.4.2 Confirmatory factor analysis

A confirmatory factor analysis (CFA) was conducted to verify the hypothesised eight
factor structure of the HSMA implementation construct. Factor loadings, modification
indices (MI) and model fit indices are used at arriving at an acceptable model structure
that fits the data. Model fit-indices used in comparing models in this study include: the
root mean square error of approximation (RMSEA), comparative fit index (CFl), and
Tucker-Lewis Index (TLI), as well as the ratio of 42 (chi-square) to the degree of
freedom. The recommended values for these model indices that indicate an
acceptable model are: values greater than 0.90 for CFl and TLI and less than 0.08 for
RMSEA and ratio of 42 (chi-square) to the degree of freedom less than 3 (Hu & Bentler
1999; Wen Lim et al. 2018).

The CFA conducted on the hypothesised model construct yielded statistically
significant factor loadings except for item HSMP6 which had a factor loading of 0.483.
The model fit indices also suggest a good fit of the model to the data. Attempts were

made to further improve the hypothesised model by taking the following steps:

e four items namely SPL5, HSMP2, HSMP6 and HSMP7 were deleted from the
model

e |tem MCL 4 was recategorized as an observed variable for the HSMP factor

e three factors SM, SC and SP were grouped into one factor called safety
behaviour factor, and

e the measurement errors for some items were correlated
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Construct Overall sample (n=262) Type1 sample (n = 94) Type2 sample (n =70) Type3 sample (n =98)
Item M SD SK K M SD SK K M SD SK K M SD SK K
MCL1 4038 1.123 -1.194 4.001 | 3.894 1.273 -1.086 3.406 | 4.014 1.135 -0.984 3.169 | 4.194 0.937 -1.298 4.601
MCL2 3.824 1.065 -0.848 3.608 | 3.521 1.123 -0.396 2975|3914 1.099 -1.146 3.821 | 4.051 0.912 -1.082 4.328
MCL3 3.763 1.041 -0.595 2.756 | 3.617 1.088 -0.402 2.502 | 3.700 1.107 -0.674 2509 |3.949 0.923 -0.609 2.923
MCL4 3.908 1.170 -0.998 3.568 | 3.553 1.332 -0.457 2.668 | 3.914 1.188 -0.981 3.056 | 4.245 0.862 -1.655 6.933
MCL5 3.557 1.185 -0.752 3.157 | 3.255 1.335 -0.447 2428 |3.443 1.246 -0.704 2566 | 3.929 0.852 -0.465 2.620
OMCL1 3.985 0970 -1.001 3.927 | 3.979 1.015 -0.885 3.232|3.914 1.086 -1.126 3.884 | 4.041 0.836 -0.820 3.894
OMCL2 3924 0.987 -1.114 4.763|3.968 0.988 -1.278 5.132|3.771 1.181 -0.982 3.107 | 3.990 0.818 -0.661 3.701
OMCL3 3672 1.134 -0.689 2.730 | 3.766 1.149 -0.772 2.191 | 3429 1.291 -0430 1.962 |3.755 0.974 -0.703 3.359
OMCL4 3981 0.980 -1.183 4.300 | 4.032 0.932 -1.662 5.427 |3.857 1.183 -0.885 2.737 |4.020 0.861 -0.817 3.708
OMCL5 3.805 1.048 -0.723 2.865|3.723 1.176 -0.683 2.527 | 3.700 1.107 -0.546 2.416 | 3.959 0.848 -0.635 2.957
SYS1 3.786 1.035 -0.952 4.006 | 3.500 1.198 -0.584 3.269 | 3.743 0.988 -1.192 4439 | 4.092 0.800 -0.771 3.394
SYS2 3.885 0.968 -0.861 3.747 | 3.660 1.122 -0.770 3.675|3.843 0.878 -0.594 3.396 | 4.133 0.807 -0.716 3.074
SYS3 3.668 1.079 -0.685 2981|3468 1.179 -0.496 2522 | 3.543 1.099 -0.538 2.747 | 3.949 0.901 -0.834 3.504
SYS4 3.763 1.133 -0.839 3.180 | 3415 1.363 -0.370 2480 | 3.714 1.065 -0.788 3.090 | 4.133 0.781 -0.885 3.803
SPL1 3.828 1.252 -0.986 3.469 | 3.340 1.541 -0.458 2432|3914 1.099 -0.685 2640 |4.235 0.822 -1.126 4.048
SPL2 3.763 1.192 -0.893 3.317 | 3.351 1.396 -0.500 2.574 | 3.786 1.178 -0.702 2509 | 4.143 0.812 -0.845 3.423
SPL3 3.866 1.191 -1.049 3.418 | 3.447 1.388 -0.689 2.575|3.871 1.226 -0.749 2245|4265 0.753 -0.912 3.687
SPL4 3.744 1.203 -1.072 4.080 | 3.319 1.392 -0.655 3.265|3.729 1.214 -0.933 2976 |4.163 0.795 -1.039 4.761
SPL5 3.813 1.234 -0.987 3.329 | 3.372 1466 -0.539 2390 | 3.971 1.049 -0.853 2863 |4.122 0.976 -1.247 4.218
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Construct Overall sample (n=262) Type1 sample (n = 94) Type2 sample (n =70) Type3 sample (n =98)
Item M SD SK K M SD SK K M SD SK K M SD SK K
SPL6 3.840 1.195 -1.008 3.608 | 3.362 1.443 -0.477 2258 | 4.057 1.061 -1.065 3.199 | 4.143 0.837 -1.013 4.290
SPL7 3.809 1.188 -1.006 3.666 | 3.298 1.450 -0.465 2455|3971 0.932 -0.700 3.180 | 4.184 0.865 -1.128 4.322
SPL8 3.866 1.161 -1.089 3.902 | 3.426 1.447 -0.513 2.247 |3.943 0.991 -0.875 3.556 |4.235 0.770 -1.377 6.166
SPL9 3.660 1.245 -0.827 3.260 | 3.362 1.420 -0.475 2.190 | 3.529 1.200 -0.599 2.725 |4.041 0.983 -1.323 4.862
HSMP1  3.710 1.167 -0.780 3.121 | 3.234 1.331 -0.325 2273 | 3.843 1.030 -0.802 3.158 | 4.071 0.922 -0.934 3.522
HSMP2  3.840 1.011 -0.720 2.804 | 3.840 1.050 -0.853 2.655 | 3.686 1.148 -0.345 1.908 | 3.949 0.854 -0.801 3.760
HSMP3  3.947 0.996 -0.939 3.966 | 3.755 1.161 -0.798 3.585 | 3.971 0.900 -0.663 3.308 | 4.112 0.860 -0.998 4.092
HSMP4  3.481 1.240 -0.535 2486 |3.362 1.358 -0.365 2.165 | 3.229 1.264 -0.306 2.127 | 3.776 1.040 -0.810 3.292
HSMP5 3580 1.137 -0.784 3.318 | 3.287 1.372 -0.477 2436 |3.671 1.017 -0.804 3.669 | 3.796 0.896 -0.625 3.145
HSMP6 2702 1.305 -0.127 2.030 | 2.298 1.302 -0.727 2.240 | 2.614 1.365 -0.102 1.634 | 3.153 1.124 -0.259 2.639
HSMP7  4.019 0.890 -1.048 3.171 |3.979 1.015 -1.195 3.088 | 4.014 0.842 -1.051 4.650 | 4.061 0.797 -0.600 2.987
HSMP8  3.645 1.203 -0.812 3.431|3.543 1.404 -0.790 3.164 | 3.557 1.223 -0.492 2.306 | 3.806 0.948 -0.770 3.675
HSMP9  4.034 1.098 -1.181 4.370 | 4.011 1.159 -1.144 4.183 | 3.871 1.284 -1.039 3.057 | 4.173 0.861 -0.922 3.727
HSMP10 4.004 0.944 -0.963 3.466 | 3.979 0.972 -0.944 3.307 | 3.943 1.088 -1.108 3.622 | 4.071 0.802 -0.489 2.610
HSMP11  3.721 1.207 -0.865 3.241 | 3.543 1.380 -0.717 2.805| 3.543 1.212 -0.641 2.361 | 4.020 0.952 -0.904 3.621
HSMP12 3.729 1.071 -0.848 3.885|3.574 1.140 -0.730 3.434 | 3571 1.174 -0.686 2.801 |3.990 0.867 -0.837 4.172
HSMP13 3.576 1.241 -0.819 3.210 | 3.457 1426 -0.639 2739 |3.229 1.287 -0.514 2092 |3.939 0.883 -0.874 4.112
HSMP14 3.382 1.301 -0.481 2.307 | 3.117 1.458 -0.246 1.861|3.271 1.250 -0.345 2137 |3.714 1.102 -0.668 2.735

SM1 4321 0.814 -1.671 3.942 | 4394 0.806 -1.941 1.544|4.343 0.814 -1.996 8.891 |4.235 0.822 -1.238 4.996

SM2 4489 0.715 -1.975 7.392 | 4479 0.799 -1.960 2330 |4.514 0.696 -2.123 8.434 | 4480 0.645 -1.770 9.714

SM3 4466 0.819 -2.172 6.725|4.383 0.984 -2.047 4470 | 4500 0.775 -2.065 8.469 |4.520 0.661 -1.899 9.532
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Construct Overall sample (n=262) Type1 sample (n = 94) Type2 sample (n =70) Type3 sample (n =98)
Item M SD SK K M SD SK K M SD SK K M SD SK K
SC1 4.267 0.833 -1.407 3.332 | 4.160 1.008 -1.524 3.595 | 4.300 0.804 -0.927 3.154 | 4.347 0.643 -0.696 3.543
SC2 4328 0.777 -1.475 3520 |4.319 0.870 -1.746 4.082 | 4.386 0.766 -1.552 6.767 | 4.296 0.691 -0.837 3.889
SC3 4324 0.786 -1.539 3.449 |4.330 0.834 -1.793 3.992 | 4.386 0.803 -1.478 5.874 |4.276 0.729 -1.274 6.321
SP1 4.057 0.963 -1.222 5.051 | 3.883 1.095 -0.949 4.706 | 4114 0.893 -1.329 5476 | 4.184 0.853 -1.358 5.637
SP2 4156 0.872 -1.279 4.551 | 4.074 1.059 -1.347 5606 | 4243 0.750 -1.253 6.313 | 4.173 0.746 -0.588 2.936
SP3 4206 0.818 -1.024 3.588 | 4.266 0.917 -1.387 4.283 | 4.071 0.804 -0.633 3.023 | 4.245 0.718 -0.732 3.406
SP4 4050 0.931 -1.125 4544 | 4.096 0.995 -1.310 6.694 | 3.957 1.041 -1.309 4.605 | 4.071 0.776 -0.256 2.076
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The rationale for these decisions is as follows:

1.

Guided by the modification indices output from Mplus, item HSMP1 (Formal
Health & Safety audits at regular intervals are normal in this company) cross-
loaded reasonably with the SPL latent factor. It is observed that HSMP1 and
SPL5 (Our safety officer(s)/professionals regularly carry out safety audits) both
assessed auditing activities and are thus similar. Item SOPL5 was deleted and
HSMP1 retained to address the cross-loading effect.

Guided by the modification indices output from Mplus, ltem MCL4 (my company
provides sufficient personal protective equipment for workers) was found to
improve the model fit when loaded on the HSMP latent factor than on the MCL
latent factor. The provision of personal protective equipment has been reported
in the literature both as an indicator of top management support for health and
safety (Vinodkumar & Bhasi 2010), and as an indicator of good health and H&S
management practices within an organisation (Shea et al. 2016). The latter was
adopted in this study.

Compared to other items, items HSMP6 (Those who act safely receive
recognition or award) and HSMP7 (Managers, supervisors, and workers all
know what behaviour will result in discipline) recorded the lowest factor
loadings of 0.483 and 0.523 respectively. The meaning of both questions
showed that they both assess H&S management accountability and incentive
mechanisms which was revealed in chapter 6 to be an area of general
weakness in the strategic developed HSMA component across the industry.
These items were deleted because of their low factor loading relative to other

items.

. The SC and SP factors are found to be strongly correlated with a correlation

factor of 0.821. SM factor is also strongly correlated to SC (a correlation factor
of 0.822) and SP (a correlation factor of 0.725). This is supported by the
theoretical framework presented in section 5.6 where safety compliance and
safety performance are considered as two behaviours that constitute safety
performance. Also, Griffin & Neal (2000) found that these three factors loaded
onto a higher order factor. These factors are combined into one factor terms
safety behaviour factor (SBF). This reduced the number of factors in the

hypothesised model from eight to six.
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5. Measurement errors were correlated for the following items: HSMP13 with
HSMP14, HSMP9 with HSMP10, SM1 with SM2 and SC1 with SC2.

The modified CFA model had improved fit indices and is depicted pictorially in Figure
19. The modified model was run separately using the data from the three sample
groups (Type1, Type2 and Type3). Table 14 presents model fit indices for the various
models. All models exhibited good fit to the data. The results show that the modified
model has a better fit to the data when compared to the hypothesised model. The
modified model reasonably fitted the data for Type1 and Type2 samples but has an
excellent fit to the data for the Type3 sample. Standardised factor loading statistics for

the hypothesised and modified models can be found in Annex F.

Remember that the recommended model-fit indices that indicate an acceptable model
are: values greater than 0.90 for CFl and TLI and less than 0.08 for RMSEA and ratio
of ¥? (chi-square) to the degree of freedom less than 3 (Hu & Bentler 1999; Wen Lim
et al. 2018).

Table 14: Fit indices for models

Model x> df  y%df P CFI TLI RSMEA
Hypothesised 2297 1006 2.28 <0.0000 0.946 0.942 0.07
Modified 1745 841 2.07 <0.0000 0.959 0.956 0.064
Modified (Type1 sample) 1413 841 1.68 <0.0000 0.956 0.953 0.085
Modified (Type2 sample) 1139 841 135 <0.0000 0.932 0.926 0.071
Modified (Type3 sample) 1042 841 1.23 <0.0000 0.982 0.980 0.049

The modified CFA model for the HSMA implementation construct will be used to

compare the three HSMA types in the next section.
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Figure 19: Modified factor structure model for the HSMA implementation construct
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7.4.3 Group comparison

A multiple indicator multiple cause (MIMIC) model is employed to explore the
differences in the level employee perception of HSMA implementation between the
three groups. A MIMIC model is a type of structural equation model suitable for
conducting group comparisons and differential item functioning (DIF) tests by
integrating causal (observed exogenous) variables with a confirmatory factor analysis
(CFA) model (Macintosh et al. 2003; Woods 2009). The small sample size of the three
groups (Type1, Type2 and Type3) which is less than 100 in each case and the ordinal
nature of the data, make the MIMIC model a preferred option for conducting group
comparison in this study, as other methods such as multiple group invariance models

require relatively large sample sizes (Woods 2009).

The MIMIC model estimated here examines the relationship between HSMA type and
the six CFA model factors. Three different models are estimated to enable a

comparison of the three HSMA types:

e Case 1-HSMA type (0 = non-type2, 1 = type1)
e Case 2 - HSMA type (0 = non-type3, 1 = type1)
e Case 3 - HSMA type (0 = non-type3, 1 = type2)

The resultant MIMIC models show how each HSMA type performs against another.
The model fit indices presented in Table 15 show that the MIMIC models have good
fit to the data. Remember the recommended model-fit indices that indicate an
acceptable model are: values greater than 0.90 for CFl and TLI and less than 0.08 for
RMSEA and ratio of 42 (chi-square) to the degree of freedom less than 3 (Hu & Bentler
1999; Wen Lim et al. 2018).

Table 15: Model fit indices for MIMIC model

Model x> df yidf p CFI TLI RSMEA
Case 1 1606 878 1.89 <0.0000 0.944 0.940 0.071
Case 2 1594 878 1.81 <0.0000 0.961 0.958 0.065
Case 3 1330 878 1.51 <0.0000 0.961 0.958 0.055
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Table 16 shows the path coefficients for the effect of the covariate (HSMA type) on

the six factors in the MIMIC model.

Table 16: MIMIC model results

HSMA Coefficient
Implementation Covariates Estimates S.E. CE/S.E. P values
Dimension (CE)
CASE 1 (Type1 against Type2)
MCL
Type1 -0.111 0.086 -1.280 0.201
OMCL
Type1 0.073 0.083 0.881 0.378
SYS
Type1 -0.087 -0.087 -0.993 0.321
SPL
Type1 -0.205 0.078 -2.612 0.009
HSMP
Type1 -0.044 0.084 -0.528 0.598
SBF
Type1 -0.013 0.084 -0.156 0.876
CASE 2 (Type1 against Type3)
MCL
Type1 -0.264 0.080 -3.292 0.001
OMCL
Type1 -0.011 0.081 -0.139 0.889
SYS
Type1 -0.303 0.076 -4.006 0.000
SPL
Type1 -0.339 0.070 -4.862 0.000
HSMP
Type1 -0.233 0.077 -3.022 0.003
SBF
Type1 0.007 0.081 0.087 0.931
CASE 3 (Type2 against Type3)
MCL
Type2 -0.131 0.085 -1.539 0.124
OMCL
Type2 -0.097 0.082 -1.183 0.237
SYS
Type2 -0.255 0.079 -3.213 0.001
SPL
Type2 -0.182 0.081 2.259 0.024
HSMP
Type2 -0.201 0.077 -2.614 0.009
SBF
Type2 0.019 0.082 0.238 0.812

133



Stellenbosch University https://scholar.sun.ac.za

The interpretation of the results is discussed in terms of the coefficient estimates and
the P-values. The results are interpreted in terms of the magnitude and sign of the

coefficient estimates and P-values less than 0.05 (indicating a 95% significance level).

A comparison of the results for the three cases show that top management leadership
is perceived least positively at Type1 contractor organisations and most positively at
Type3 organisations. However, the difference in perception is not statistically
significant in the comparison between Type2 and Type3 contractor organisations, as
well as between Type1 and Type2 contractor organisations. Statistically significant
difference is observed between Type3 and Type1 contractor organisations. This result
is consistent with the findings in chapter six (section 6.4) were Type3 contractor
organisations were observed to be more likely to have in place procedures that
enabled effective top management commitment and leadership to H&S management

relative to Type2 and Type1 contractor organisations.

In terms of operational managers’ leadership, no statistically significant difference was
observed in workers perception between the three groups. However, the sign of the
coefficients suggest that it is slightly more positive at Type3 contractor organisations,
followed by Type1 contractor organisations and least positive at Type2 contractor
organisations. This result supports the observation made in chapter four (section 4.4),
where weak supervisory capacity and H&S competencies of operational managers in
the industry were highlighted in the interview cases as challenges to effective H&S

management in the industry.

The adequacy of systems for managing H&S was perceived most positively at Type3
contractor organisations compared to the other two groups. No statistical difference
was observed between Type2 and Type1 contractor organisations in terms of
adequacy of health and safety management systems. This result suggests that the

framework provided by management system standards such as OHSAS 18001

Leadership by safety professionals was perceived more positively at Type3 contractor
organisations compared to the other two groups. This is followed by Type2 contractor
organisations and least positively at Type1 contractor organisations. This result is
consistent with the observations in chapter four where the position of the safety
professional in the organisational hierarchy was a key distinguishing feature between

the three HSMA types. At Type3 contractor organisations, safety professionals were
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appointed in senior management cadre with significant authority and influence to
discharge their H&S responsibilities. At Type2 contractor organisations safety
professional occupied middle management positions with limited decision-making
powers, while at Type1 contractor organisations. Safety professionals were external

to the organisation.

In terms of health and safety management practices, it was perceived most positively
at Type3 contractor organisations compared to the other two. No statistical difference
was observed between Type2 and Type1 contractor organisations. The theoretical
framework presented in chapter five (sections 5.3 and 5.6.1) showed that health and
safety management practices within an organisation are shaped by the strategically
developed policies and procedures that characterise the organisation’s HSMA. With
this understanding, worker’s perception of this factor can be considered a barometer
through which the effectiveness of the strategically developed component of a HSMA

may be assessed.

In terms of safety behaviour, no statistically significant difference was observed
between the three groups even though the sign of the coefficients suggest that Type2
contractor organisation witnessed better safety behaviour compared to the other two

groups.

A summary of the results show that Type3 contractor organisations outperform the
other groups in terms of workers perception of top management leadership, adequacy
of system in place for managing health and safety, safety professionals’ leadership,
and health and safety management practices. No statistical difference is however,
observed between the three groups in terms of operational managers’ leadership and

safety behaviour of workers.

Having established the differences in performance between the three HSMA types in
terms of their implementation component, the next section will explore the cause
effect-relationship between the six factors that constitute the HSMA implementation

construct.
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7.4.4 Relationship between HSMS implementation factors

A path analysis was conducted to examine the direction of the assumed relationships
between the six latent variables that make up the HSMA implementation construct.

The path analysis tested the following hypotheses:

H1: Top management leadership (MCL) positively affect operational manager
leadership (OMCL).

H2: Safety professionals’ leadership (SPL) positively affect operational

manager leadership (OMCL).

H3: Top management leadership (MCL) positively affect health and safety

management practices (HSMP).

H4: Safety professionals’ leadership (SPL) positively affect health and safety

management practices (HSMP).

H5: Operational manager leadership (OMCL) positively affect health and

safety management practices (HSMP).

H6: Top management leadership (MCL) positively affect safety behaviour of
workers (SBF).

H7: Safety professionals’ leadership (SPL) positively affect safety behaviour
of workers (SBF).

H8: Operational manager leadership (OMCL) positively affect safety

behaviour of workers (SBF).

H9: Top management leadership (MCL) positively affect systems for health

and safety management (SYS).

H10: Safety professionals’ leadership (SPL) positively affect systems for
health and safety management (SYS).

The model fit indices show that the path analysis model has good fit to the data: chi-
square = 1750 (df = 842); RMSEA = 0.064; CFl = 0.959; TLI 0.956. Remember the
recommended model-fit indices that indicate an acceptable model are: values greater
than 0.90 for CFl and TLI and less than 0.08 for RMSEA and ratio of »2 (chi-square)
to the degree of freedom less than 3 (Hu & Bentler 1999; Wen Lim et al. 2018). Figure
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20 depicts the path analysis model pictorially and Figure 21 shows only the statistically
significant path arrows for the same model. Table 17 presents the standardised path

coefficients for the analysis.

Table 17: Standardised path coefficients from path analysis

Standardised Path Standard

Effects coefficients (SPC) Error (S.E.) SPC/S.E. P-value
H1: MCL on OMCL 1.032 0.047 21.967  0.0000
H2: SPL on OMCL -0.294 0.064 -4.564 0.0000
H3: MCL on HSMP 0.069 0.131 0.529 0.597
H4: SPL on HSMP 0.675 0.062 10.799  0.0000
H5: OMCL on HSMP 0.321 0.099 3.231 0.001
H6: MCL on SBF -0.277 0.226 -1.222 0.222
H7: SPL on SBF 0.346 0.101 3.428 0.001
H8: OMCL on SBF 0.605 0.166 3.654 0.0000
H9: MCL on SYS 0.761 0.055 13.906  0.0000
H10: SPL on SYS 0.182 0.061 3.004 0.003

The interpretation of the results is discussed in terms of the standardised path
coefficients and the P-values. The results are interpreted in terms of the magnitude
and sign of the standardised path coefficients and P-values less than 0.05 (indicating

a 95% significance level).

Results from the path analysis show that top management leadership had no
significant direct effect on health and safety management practices and safety
behaviour of workers. Therefore, Hypotheses H3 and H6 are rejected. The direct effect
of safety professionals’ leadership on operational managers’ leadership was found to

be negative and not positive as hypothesised, therefore, hypothesis H2 is rejected.

Safety professionals’ leadership is observed to have a greater positive effect on health
and safety management practices when compared to operational managers’
leadership and top management leadership. Operational managers’ leadership had a
greater positive effect on safety behaviour of workers when compared to safety

professionals’ leadership. Top management leadership is observed to have the
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greater positive effect on the adequacy of systems for health and safety management

when compared to safety professionals’ leadership.

Even though top management leadership is observed not to have a significant direct
effect on health and safety management practices and safety behaviour of workers, a
positive indirect is observed through operational managers’ leadership. The indirect
effects of top management leadership on health and safety management practices

and safety behaviour are presented in Table 18.

Table 18: Indirect effects of top management leadership

Indirect effect

Effect Via Indirect effect p-value
On HSMP
Of MCL OMCL 0.331 0.0009
On SBF
Of MCL OMCL 0.624 0.0003

138



Stellenbosch University https://scholar.sun.ac.za

s E T i {# o a1

- AN

LE- R TR A TR R

VRG]

LR I.IIII-I.:EHI.JI}.-H.I\ \-@
s, . Y
el ayad sl Lt

Figure 20: Path analysis model

139



Stellenbosch University https://scholar.sun.ac.za

266 (.041) \55 (029
amcl \ 321 (.094) @
L.O32 04Ty B05 (L 166)
14080 .00 o
73 (055)
ELTRIRN]
=204 (064}
675 (D62}
61 (055}
AR (032)
1.0 ([ DM sl 1824061y R

Figure 21: Path analysis model showing only statistically significant paths
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7.5 Discussion

The results from the group comparison and the path analysis models confirm that
safety professionals’ leadership and operational managers’ leadership are critical
factors that shape health and safety management practices and workers behaviour
among contractors. Top management leadership is confirmed to be critical to putting

in place adequate systems for health and safety management.

An interesting observation from the results is that as safety professionals’ leadership
increases, operational managers’ leadership decrease. This finding is supported by
findings from the evaluation of the strategically developed component of HSMA types
presented in chapter 6. There it was observed that HSMA types characterised by
safety professionals occupying top management positions and wielding significant
influence, performed poorly in terms of defined H&S responsibilities for operational
managers. In contrast, HSMA types characterised by safety professionals occupying
middle management positions with limited decision-making powers, or who are
external to the organisation, performed better in terms of defined H&S responsibilities
for operational managers. Limited influence of safety professionals in Type2 and
Type1 contractor organisations is noted to be accompanied by operational managers
with greater health and safety management functions and responsibilities. The
presence of full-time safety professionals at Type3 contractor organisation is
accompanied by operational managers with less health and safety management
functions and responsibilities. The findings indicate an opportunity for contractor
organisations to achieve greater safety performance by optimising both safety

professionals’ leadership and operational managers’ leadership dimensions.

The absence of significant direct influence by top management leadership on health
and safety management practices and safety behaviour, but an indirect influence
through operational managers’ leadership, reflect the significance of defined H&S
management responsibilities for operational managers as an effective strategy for
improving HSMA implementation. This finding is logical because while top
management are often separated from frontline workers by organisational
bureaucracies, operational managers interact daily with frontline workers and are
uniquely positioned to model desirable safety behaviour and to ensure the execution
of strategically developed policies and procedures (Sheehan et al. 2016; Wu et al.
2010).
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In summary, the superior performance of Type3 contractor organisations over the
other two groups in terms of health and safety management practices can be
explained by its superior performance in terms of top management leadership and of

safety professionals’ leadership.

The absence of any significant difference in the safety behaviour of workers between
the three groups can be perhaps be explained in part by the absence of any

significance difference in operational managers’ leadership between the three groups.

7.6 Chapter Conclusion

The aim of this chapter was to understand the differences in the implementation
component of the three HSMA types and to demonstrate the relationships between
the hypothesised factors that make up the HSMA implementation construct. Through
a CFA, a six-factor structure was established to best describe the HSMA
implementation construct, namely: (1) Top management leadership, (2) operational
manager leadership, (3) Safety professionals’ leadership, (4) systems for health and
safety management, (5) health and safety management practices and (6) Safety
behaviour. The results from the CFA supported the merging of three factors — safety
compliance, safety motivation and safety participation into a single factor — safety
behaviour factor. This reduced the number of factors describing the HSMA

implementation construct from eight to six.

A group comparison between the three HSMA types using a MIMIC model revealed
that Type3 contractor organisations outperform Type1 and Type2 contractor
organisations in the areas of top management leadership, safety professionals’
leadership, adequacy of systems for health and safety management and health and
safety management practices. No significant difference was however, observed
between the three HSMA types in terms of operational managers’ leadership and

safety behaviour of workers.

The path analysis conducted helped to explain the nuances in the performances of the
three groups in terms of the HSMA implementation component. Health and safety
management practices factor is found to be most influenced by safety professionals’
leadership followed by operational managers’ leadership, while safety behaviour of
workers is most influenced by operational managers’ leadership. Top management

leadership is found to have no direct influence on health and safety management
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practice and safety behaviour of worker, but an indirect influenced mediated by

operational managers’ leadership.

The findings from this chapter indicate an opportunity for contractor organisations to
achieve high HSMA implementation by optimizing safety professionals’ leadership and

operational managers’ leadership factors.
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CHAPTER EIGHT

CONCLUSIONS AND RECOMMENDATIONS

8.1  Conclusions
This dissertation adopted a holistic organisational perspective to answering the
question: How do construction contractor organisations in South Africa manage health
and safety and how effective are their health and safety management arrangements?
The answers to this question are pertinent to identifying the areas of strength and
weakness in the health and safety management efforts of construction contractor
organisations in South Africa. The answers also provide insight into the effect-
relationships between contextual and organisational factors that explain the identified
areas strength and weakness. It is believed that this study provides a framework
through which future research works can begin to engage construction safety from an

organisational perspective.

Subcontracting practices, defined health and safety management roles and
responsibilities for operational managers, leadership and commitment from top
management, resource allocation, as well as the position of the safety professional
within the organisational hierarchy are identified as factors that have the most defining
influence on the health and safety management arrangement, practices and behaviour
of frontline workers within construction contractor organisations in South Africa. This
study had three main objectives, and the key conclusions draw from the study are

presented in terms of these objectives below.

8.1.1 Conclusions in relation to research objective one

The first objective of this study was to construct a typology that groups the broad
spectrum of health and safety management arrangements (HSMA) within the South
African construction industry into types. Evidence from the data collected in this study
supports the conclusion that the broad spectrum of health and safety management
arrangements within medium to large size contractor organisations in South Africa can

be grouped into three distinct types:

a. Traditional/compliance motivated HSMA - Type1.
b. Systematic/compliance motivated HSMA — Type2.
c. Systems/best practice motivated HSMA - Type3.
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A traditional/compliance motivated H&S management arrangement is characterised
chiefly by the outsourcing of H&S management responsibilities to external H&S
management consultant. These H&S safety consultants provide advisory and
administrative support for health and safety management within these organisations.
This HSMA was observed predominantly among building contractors who operate as

subcontractors to larger contractors.

A systematic/compliance motivated H&S management arrangement is characterised
by the presence of internal H&S competencies and organisational structures to carry
out H&S management functions and responsibilities. The H&S management programs
and activities within these organisations are home grown and dictated by legislative
requirements. This HSMA was observed predominantly among specialist contractors

operating in both the building and civil construction markets.

System/best practice motivated H&S management arrangements are characterised
by H&S management activities modelled after the requirements of OHSAS 18001
management system standard. This H&S management arrangement is highly
formalised and documented. This is the predominant HSMA among large principal

contractor operating mainly in the civil construction market.

The H&S legislative framework and supply chain pressure constitute institutional
environmental factors that inform the choice of health and safety management
arrangement adopted by construction contractors in South Africa. Large contractors
who work for reputable public and private sector clients have an added incentive to
adopt health and safety management best practices embodied by the requirements of
health and safety management system standards such as [S0O45001 and
OHSAS18001. These large contractor organisations in turn through their supply chain
requirements influence the health and safety management arrangement adopted by

their subcontractors.

8.1.2 Conclusions in relation to research objective two
The second objective of this study was to compare the effectiveness of the identified
health and safety management arrangements. Across the three HSMA types, critical

deficiencies were identified in three main areas:

1. Management of subcontractors.
2. Accountability and incentive mechanisms that encourage the participation of
workers in H&S management activities.
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3. Workers competency and training.

The prevalence of subcontracting within the local construction industry makes the
management of subcontractors an important health and safety management
component, to avoid the fragmentation of health and safety management interventions
on projects. In terms of managing subcontractors, the study showed that the focus of
principal contractors is on avoiding legal liabilities by demonstrating compliance
through documentation and audits. Less emphasis is placed on integrating the health
and safety management procedures and processes of subcontractors with those of
the principal contractor. This approach to subcontractor management yields no
positive results in terms of developing the health and safety management capacity of
emerging subcontractors particularly in the building construction segment of the

industry.

Incentives and mechanisms that encourage employee participation in health and
safety related activities are critical to cultivating safety culture within organisations.
Across the three HSMA types, no statistically significant difference was observed in
the health and safety related behaviour of workers in term motivation, compliance and
voluntary participation. This suggests the absence of distinct safety cultures within the

contractor organisations sampled in this study.

Previous studies have highlighted the lack of safety culture within contractor
organisations in South Africa. In this study, high worker mobility occasioned by the
prevalence of precarious employment contracts of short duration, and low health and
safety competency levels of operational mangers and artisan workers are identified as
factors hampering the cultivation of safety culture within construction contractor
organisations in South Africa. Inadequate financial resource allocation to occupational
health and safety training of frontline artisan workers by construction contractor
organisations, and the absence of a standardised national curriculum and framework
for providing basic health and safety training are identified as the two major factors

responsible for the low levels of health and safety competencies in the industry.

From the interviews conducted, under-estimating the cost of health and safety
management on construction tenders to gain competitive advantage is a common
feature of the construction industry in South Africa. This situation is created by the
absence of a standardised framework for pricing health and safety on most

construction tenders, and cost-based contractor selection processes within the
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industry. Inadequate compensation for health and safety management negatively
impact the capacity of construction contractors to deploy the required equipment and
allocate sufficient resources to workers’ training and other measures necessary for

proactive health and safety management on projects and within their organisations.

8.1.3 Conclusions in relation to research objective three

The third objective of this study was to investigate the effect-relationships between
factors that accounted for differences between the three HSMA types. The majority of
organisations sampled in this study had in place organisational policies for health and
safety management. This supports the conclusion that there is a high level of health
and safety awareness among construction contractors in South Africa. However, the
capacity to implement these policies is observed to vary between the three HSMA

types. Four significant findings are worth emphasising:

1. Top management commitment and leadership was identified as the most critical
factor in building systems that support effective health and safety management
within contractor organisations.

2. Top management commitment and leadership has no direct positive effect on
the health and safety management practices and behaviours of frontline
workers. However, the effect of top management commitment and leadership
on health and safety management practices and workers’ behaviour is
mediated by leadership by safety professionals and operational managers.

3. Leadership by safety professionals has the most positive impact on the health
and safety management practices of contractor organisations.

4. Leadership by operational managers has the most positive impact on the health

and safety related behaviour of workers.

These effect-relationships adequately explain the areas of strengths and weaknesses
associated with each HSMA types. Superior top management leadership and
bureaucratic controls at Type3 contractor organisations significantly explain their
strength in health and safety management dimensions such as: health and safety
communication, health and safety controls and reporting, accountability mechanisms,
and health and safety management practices relative to the Type2 and Type1

contractor organisations.

Another important observation from the study is the negative effect-relationship

between leadership by safety professionals and leadership by operational managers.
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An increase in leadership by safety professionals was accompanied by a decline in
leadership by operational managers and vice versa within the contractor organisations
sampled. Type1 and Type2 contractor organisations are characterised by strong
leadership by operational managers and weak leadership by safety professionals, the
opposite is the case at Type3 contractor organisations. Type1 and Type2 contractor
organisations are therefore, often unable to translate their health and safety
management policies into effective health and safety management practices due to
the absence of strong leadership by safety professional. At Type3 contractor
organisations, the developed policies, procedures and practices do not significantly
impact the behaviour of frontline workers due to the absence of strong leadership from

operational managers.

8.2 Limitations of this Study
The interpretation of findings presented in this dissertation should be considered with
the known limitations of the study. Two questionnaire surveys were conducted in this
study, the first was at the level of the organisation and the second was at the level of
the construction worker. The sample for both surveys was limited to grade 7 to 9 cidb
registered contractor organisations and their workers in South Africa. The restriction
of the sample population might have resulted in selection bias, because it excludes
medium to large contractor organisations not registered with the cidb that may not

adhere to the same regulatory standards.

The low response rate of the organisational level survey reported in chapter six
presented a threat to the validity of study. This pattern of response rate is however,
typical of construction safety studies and is considered satisfactory in view of the fact
that the construction industry in South Africa has a reputation of reluctance to
participate in questionnaire surveys (Ugwu & Haupt 2007). The low response rate is
believed to have no significant impact on the validity of the findings, because the
response did represent the three sample groups of interest. Also, the amount of data

collected was sufficient for the data analysis technique used.

The number of responses received from the worker level survey reported in chapter
seven was above 200, and this is considered sufficient to maintain statistical power
for the structural equation modelling (SEM) analysis conducted considering the degree

of freedom of the models analysed.
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A third limitation to this study is the representation of only construction workers in the
western Cape of South Africa in the worker level survey reported in chapter seven,
which excludes the experience of construction workers in other provinces in the
country. This limits the geographical extent of the findings of the study. Cost and time
constraint limited the ability of the researcher to survey construction workers in other
provinces in South Africa. Nevertheless, grade 7 to 9 contractors generally operate
across South Africa and their systems and procedures apply country wide. The
organisational level survey however, cover contractor organisations across the

country because of the use of electronic survey tools to distribute the questionnaires.

8.3 Contribution to Knowledge
Most previous studies in the construction safety research domain have adopted a
project focused perspective in their attempts to investigate reasons for poor safety
performance in the construction industry. Previous studies have also sought to assess
the effectiveness of health and safety management interventions using lagging
indicators in the form of accident statistics with significant limitations in terms of

understanding cause-effect relationships.

The uniqueness of this study is the adoption of a holistic organisational perspective to
the investigation of health and safety management strategies adopted by construction
contractors in South Africa. The application of the multilevel and strategic
management model proposed by Yorio et al. (2015) to evaluate safety performance in
this study is also a new contribution that allows for the evaluation of safety
performance in terms of the strategically developed policies and procedures and its

implementation components.

The major contributions of this study to the knowledge on construction safety are
discussed in relation to academic research and benefit to industry. From the
perspective of academic research, the following are the contributions to knowledge

from this study:

1. By applying multilevel and strategic management theory, this study introduces
a novel approach that is distinct from the use of lagging indicators to compare
the effectiveness of the identified health and safety management arrangements
in terms of their strategically developed policies and procedures, as well as their
implementation. This approach revealed areas of strengths and weaknesses

associated with each health and safety management arrangement type.
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2. This study presents insightful observations on the health and safety
management efforts of construction contractor organisations in the context of a
developing country in sub-Saharan Africa, a research context that is under-

represented in the health and safety management research domain.
From the perspective of benefit to industry, the following contributions are noteworthy:

1. This study identified areas of general weakness in the health and safety
management efforts of construction contractors in South Africa. These are
areas where there are opportunities for improvement across the industry.

2. The study reveals an opportunity to improve health and safety practices and
workers’ behaviour across the three health and safety management
arrangement types by optimising leadership by safety professionals and

operational managers within construction contractor organisations.

8.4 Recommendations
This study provides evidence of challenges to effective health and safety management
within construction contractor organisations in South Africa and their impact on the
safety performance of the industry. Based on the findings and conclusions reached in
this study, the following recommendations are made for future studies and to improve

health and safety management within the construction industry in South Africa:

1. The categorisation framework developed in this study only considered
information obtained from medium to large size contractor organisations.
Future studies should consider expanding this framework to accommodate the
characteristics of organisational health and safety management interventions
at small contractor organisations. This is expected to yield a more complete
categorisation of health and safety management arrangements within
contractor organisations.

2. This study was unable to survey construction workers in other provinces in
South Africa, this is an identified limitation in terms of the generalisability of
some findings. The generalisability of the findings from this study can therefore,
be improved in future studies by capturing the perception of construction
workers in other provinces in South Africa.

3. The introduction of multilevel and strategic management perspective in
evaluating the efficacy of each HSMA types allowed for a more detailed

interrogation of several health and safety management dimensions. This is
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considered more valuable than the use of accident statistics as it allowed for
the identification of areas of weakness and strength for each HSMA type as
well as effect-relationships between the several factors identified to impact
safety performance. This theoretical perspective however, did not allow for the
comparison of the three HSMAs using one omnibus quantitative score that
rates one HSMA type over another. This is considered a next-step for future
studies.

. The measurement scales used in this study to measure the strategically
developed and implementation components of a HSMA could be refined to
develop a measurement index that assesses the performance of the health and
safety management arrangement of an organisation. A measurement index of
this nature will be more useful to the local industry compared to accident
statistics which is prone to under-reporting and provides no information that
aids continuous improvement efforts.

. The absence of an industry wide framework for pricing the cost of H&S and
fairly adjudicating construction tenders permits price-based competition among
construction contractors. This has a negative impact on health and safety
management effort within the construction industry in South Africa. It is
recommended that employer associations such as the South African
Federation of Civil Engineering Contractors (SAFCEC) and the Master Builders
Association (MBA) collaborate with the industry regulators and clients’
organisations to develop a framework for the just and efficient costing of health
and safety management requirements in tender documents.

. Subcontractor organisations of Type1 should endeavour to provide for the cost
of health and safety management in their rates to principal contractors and
engage the services of a full-time health and safety management professional
within their employment.

. This study has identified a scarcity of suitably qualified and registered health
and safety professionals in South Africa. Concerted efforts should be made by
stakeholders such as Department of Labour, employer associations, tertiary
education institutions, the Engineering Council of South Africa (ECSA), and the
South Africa Council for the Project and Construction Management Professions
(SACPCMP) to facilitate the training and accreditation of health and safety

professionals to meet the needs of the construction industry.
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A framework for training and certifying competence in the area of health and
safety management for all construction workers in South Africa is needed. This
should be considered against the backdrop of the low level of literacy of many
construction workers which impacts their attitude to and perception of
occupational health and safety risks. It is recommended that stakeholders
including the Department of Labour, the SACPCMP, tertiary education
institutions and labour unions facilitate the development of a suitable
curriculum.

Employer Associations and the Construction Education Training Authority
(CETA) will be required to make available financial resources to enable the
training of all workers within their employment, including those with limited

duration employment contracts.

10. Efforts should be made by the relevant regulators of the construction industry

11.

and the labour unions to limit the occurrence of precarious temporary
employment contracts of short duration within the local construction industry.

Employer associations and construction contractor organisations in general
should put in place managerial initiatives that assign responsibilities and
engender greater participation of operational managers in the health and safety

management activities within their organisations.

12.Principal contractors should improve their systems by putting in place

mechanisms to more efficiently manage the health and safety of their
subcontractors. Such mechanisms should in addition to satisfying legislation
mandated documentation and audits, track and demand demonstrated

improvements in health and safety performance.

13. Contractor organisations should adopt a policy of having in place an annual

budget for funding proactive health and safety management interventions

including purchase of equipment and health and safety training.
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SEMI-STRUCTURED INTERVIEW SCHEDULE

Policy and Strategy

[oes your organization have a corporate policy documeant for health and safety that iz signed by a top
managament representative?

When was this policy last reviewsd?

How Is the organisation's safety policy, communicated to all employees, incliding thetr OHES rights and
obligations?

[roes your organisation have a dedicated SHEQ or Health and Safety depariment?

[oes your orgnisation have a strategic safety management plan/manual document? Whenwas this
document |ast reviewed?

How was this strategic safety management plan document developed? Was it specifically developed by
your organisation.

In the selection of sub-contractors, do your evaleate thelr previous safety performance as a sefection
criteria?

Safety Culture and Leadership
Do you have a health and safety committes n placey

What is the membership structure of the safety committee?

What are the avenues for consultation between top managememt and staff on health and safety?

[0 top management reprasentatives visit project sites to inspect health and safaty?
How do tog management give their feedback after such visits?

o you have a safety awareness programme in place at this organisation?

What are the details of these programmes?

How would you guage managemeant's commitrnent to health and safaty at this organisation?

Resources Allocated for Safety
How is HES funded at this organisation?

How much |5 spent of H&S as a parcentage of turmnower In the fast financial year

Progrommes, Processes and Procedures
[hoes your arganistaion have satety proceduras/instruction, rules tar gusding the sate conduct of most

rowtine jobsy
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SEMI-STRUCTURED INTERVIEW SCHEDULE

What safety programmes do you have at this organisation for the foflowing?

1. Incident reporting

2. Job hazard identification and risk assessment
3. Fit for duty and work site survelllance

4. Emergency preparedness and response

5. Documentation and Data Control

How were these programmes and procedures developed? Did you Adopted procedures contalned in the
construction regulathon

How ls compliance with these programmes, processes and procedures enforced?
How often are these programmes, processes and procedures reviewed?

When was the |ast time a review was carrled out?

Raoles and Responsibilities

Whao k= the most senior person ultimately responsible for H&S management for this organlsation?
What rotes do top management play in H&S management?

What rofes do supervisors play in HES management?

What rofes do lower level employess play in HES managernent?

o you have trained employees who perform the foflowing functions?

1. Trained key employees responsible for conducting job hazard identification and assessmant

2. Trained key employees responsible for ensuring and assuring continuous compliance of the
organisation's SMS with safety legislations?

3. Trained key employees responsible for conducting regular job site Inspections

4. Key employees responsible for planning and cordinating safety trainings for the arganisation

5. Key employees responsible for analysing, reporting and disseminating safety performance statistics and
data

&. Trained key employess responsible for conducting accident Investigation and recammending corrective
actions
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SEMI-STRUCTURED INTERVIEW SCHEDULE

1. Full time competent managemeant cadre personnel responsible for implementing and advising on OHES
at the organisational level

Training and Competency

How are safety training needs for the organisation identified?

What methiods of safety training are mastly employeed at this arganisation? {In house tralning, On the lob
training, External training from SA0A accredited trainers)

How are safety trainings evaluated to determing effectivensss?

Incentives for Participation

What means of accountability do you Rave In place to ensure thay every member of the organisation
complies with safety rufes and regulations?

How are lower level employees involved In the varlous safety programmes discussed earlier?

Do you have a programme to reward and recognised safe work behaviour?
If yes, please describe this reward and recognition programme?

Measurement and Evaluation
What framework do you have in place for constant measurement, evaluation and Improvement of safety
managament efforts?
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Test of means against reference constant (value) (DATA 20160217 sta)
Variable PAsan std. v M std.Err. |Reference| t-valus df p
Constant

|Pal 1 5.5] 0.534522 E] O.1BE082 4] 7.93725 7| 0000096
IP-DI 2 5.625| 0.744024 E] 0263052 4 6. 1774E 7 0000455
IP-DI 3 5.625| 0.744024 E] 0263052 4 6. 1774E 7 0000455
IP-DI 4 5.25| 0.707107 B 0.25 4 5 7| D0.001555
IP-DI 5 4] 1.772E11 B 0.626783 4 0 7 1
THILI 1 3.625] 0.51734% E] 0.1825881 4| B.EBDED 7| Co0000a7
TiALL 2 5.625| 0.744024 E] 0263052 4 6. 177AR 7| 000455
THILI 3 5.375] 0916125 E] 0.323E99 4] 4.24515 7| GLD03EL1G
SHEMP 1 5.625| 0.517549% E] 0.182081 4 B.EBDES 7 0LDo004a7
SHEMP 2 5.625| 0.517549% E] 0.182081 4 B.EBDES 7 0LDo004a7
SHEMP 3 5.5] 0534522 E] O.ABE0EZ 4 7.93725 7 0UD000aS
|ERCF 1 5.75 046291 Bl 0163663 4] 1065268 7 Cooo0014
IEHCP 2 5.75 046291 E] 0.163663 4] 1065268 7| 000014
IEHCP 3 5.625| 0.51754% E] 0.182081 4 B.EBDES 7 GLDo004a7
IEF.L'P-I!- 5.625] 0517549 E] 0L182881 4] B.EED&ED 7| 0L0000a7
IERC:P 5 4 B75] 1175092 E] 0.398098 4 2. 19795 7| 0063924
lercers 5| 1.305307 E] 046291 4 2 16025 7| 0067583
a1 5.625| 0.51754% E] 0.182981 4 B.EBDES 7 0LDo004a7T
aip 2 5.5] 0. 755020 E] 0267261 4 561245 7 0UDO0B0SE
&1r 3 5| 1.414214 B 0.5 4 2 7| Q085619
[H5C 1 55| 0534522 E] O.ABEDEZ 4 793725 7 0UD000aS
IHEC 2z 5.5] 0534522 E] O.1BE5982 4] 793715 7| 0L0D00Ees
IHSC 3 55| 0534522 E] O.ABEDEZ 4 793725 7 0UD000aS
IHMP 1 5.375| 0.744024 E] 0263052 4 5.2271 7| 0001216
IHMP 2 5.375| 0.744024 E] 0263052 4 5.2271 7| 0001216
IHMP 3 5.5 0. 52582 Bl 0327327 4 4. SE25E 7| 0002536
IHMP 4 5.375| 0916125 E] 0323599 4 4. 24515 7| 0.D03B16
IHMP 5 5.25| D.8B&405 E] 0313392 4 3 SEEG2 7| 00052566
IF.P-.-'IP & 575 046291 E] 0.163663 4] 1069268 7| L0000l
II'.'II:IE 1 5.75 046291 Bl 0163663 4] 1065268 7| Cuoo0014
II'.'II:IE 2 5.5]| 0.534522 E] O 1850982 41 7.93725 7| 000008s
II'.'II:IE 3 55| 0534522 E] O.1BE0EZ 4] 793725 7 0.0000aG
II'.'II:IS 4 5.625| 0.517549% E] 0.182081 4 B.EBDES 7| 0LDo004a7
IHSF.'EII'.'I 1 5.5]| 0.534522 E] O.1BE0EZ 4 7093725 7 0UD000aS
IHSF.'EII'.'I 2 5.75 046291 Bl 0163663 4] 1065268 7| Cuoo0014
IHSR'I:IM 3 475 13BE73 Bl 049099 4] 1.52753 7| 0.170471
Il'.h-'l 1 5.625| 0.517549% E] 0.182081 4 B.EBDES 7| 0LDo004a7
Il'.M 2 5.5] 0.755520 E] 0267261 4] 5.61249 7| OUOD0B05
Il'.h-'l 3 5.375| 0.744024 E] 0263052 4 5.2271 7| 0LD01216
IECT 1 5.125]| 0.834523 E] 0_Z95048 4 3.B1293 7| 0005503
IECT 2 5.125] 0.991031 E] 0350382 4 3. 2107E 7| GL014E42
IECT 3 5.25| 0.707107 B 0.25 4 5 7| D0.001555
IECT 4 5.25]| 1.0350%E B] 0. 365963 4] 3.41565 7| 0011201
all 4_E875| 0.991031 E] 0350382 4 2 49727 7| 0021156
alz 575 046291 E] 0.163663 4] 10.69268 7| 0000014
al3 5.75 046291 BE] 0163663 4] 1065268 7 Cooo0014
ald 5.625| 0.517549% E] 0.182981 4 B.EBDES 7 0LD0004a7
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Test of means against reference constant (value) [DATA 20160217 51a)
Variable Mean | Std.Dwv. M std.Err. | Reference| t-value df p
Constant
|JRCR 1 5.625| 0.51754% Bl 0L1529581 4| B.EBDED 7| GLo000az
IF.C:F. 2 5.5| 0534522 B| 01880982 4] 793725 7| 0000095
IHE:F. 3 5.5| 0534522 B| 0188082 4] 793725 7| 0000095
II'-'IFI 1 5.5] 0.534522 B| 01880982 4| 793725 7| 0.000095
II'-'IFI r 5.375| 0.744024 B 0263052 4 5.2271 7| 0001216
II'-'IH 3 5.375| 0744024 Bl 0263052 4 5.2271 7| 01216
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Annex C (Chapter 6): Finalised Questionnaire for Manager Level
Survey
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WSO8 ConsTucton Industry Heaith and Safety Management Survey

Construction Industry Health and Safety Management
Survey

Academic research survey

INTRODUCTION

You are kindly requested 1o paricpate in a research study conducied by the Construction Enginesnng
and Management division, Department of Civil Enginesnng at Stellenbosch University. This study is
designed fo evaluate the effectivensss of omganisationa level safely management efforts. The study aims
to demonstrate the relationship between ffort and performance with regards to safety management
imterventicns employed by construction contractor arganisations. This organisational level health and
safely management quesiionnaire provides a frame werk for assessing safely managemeant efforis of
consinuction contractors.

CONFIDENTIALITY

Information provided in this survey will be treated as confidential and will only be used for research
purposes. Personal and omganisational information that can be traced back to yow or your organisation
wiould be excluded from the final research document thereby ensuring ananymity of your responsas,

GUIDE TO COMPLETING SURVEY

Each section consists of a series of statements describing factors which influences health and safety
performance. There are three possible responses o each staternent, i.e "Yes”, "Partal” and "MNo".

it would be considered appropriate to sslect "Yes" if the statement is trus for most (for example,
approximatehy four-ffth (4/5)) of the organisaton in terms of sites, employess, processes, procedures ete.

The "Partial® oplion is intended for organisations that are well on the way to achieving a "Yes". |t would be
appropriate, for instance, if thers are several inftiatives being undertaken across the organisation's
operational units but have not quite reached all parts of the organisation: or that the programime applies io
st (for example, two-thind (2/3)) but not all of the workforce.

For each section please:

1. Censider each statment

2. Tick the box you consider most appropnate for your organisation for each statement

Reference has besn mads to the "Board” of the organisation in this questionnaire. The board here means

a lop management organ of the crganisation respensible for directing and makings decisions for the day
to day running of the onganisation

IDENTIFICATION INFORMATION

hittp /i 0cE, googie. COmTOmS!di1 JTno3 10 SaSqkIUHSASZIEHIFNIK SyaSEkRDag_rDiedt 12
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WIS/Z01E Consiucion Industry Heaith and Safety Management Survey
1. Name of organisation

This guestion is optional. You may choose o leave
this question unanswered if you wish for your
response be completely anomymous.

2 Organisation's main operational region
Flease indicate the operational region
represented. Most construction organisations in
South Africa are broken down into regicnal
operations such as coastal region, Gauteng
regian, Kwa Zulu Matal region ete. If you represent
head office please indicate "national”, cthenwize
indicate the operating region you represent.

3. Is your organisation registered with the Construction Industry Development Board (CIDB)?
Mark only one oval.

Y Yes

bt

Ty
L) Mo

4. If the answer to the last question is "yes", what
is the CIDE grading for your organisation?
ZIDB grading for construction organisations in
South Africa ramge from 1 1o 8

5. What is your organisation's main business area?
You may tick maore than one oplion
Check all that apply:

|:| Civils construction
[ | Commercial building construction
|:| Domestic housing construction

[ ] Cther:

. What is the approximate number of staff
directly employed by your organisation?

7. What is your health and safety management
related position within your organisation?

8. This organisation engages the services of health and safety consultants?
Mark only one oval.

( Y Yes

7 Mo

-

hitps:/idocs. qoogie. comAome/d/ 1 7no3 1dZ3aSqknluHSA SZIEHIF K DyaEERkDdg_roiedt 212
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LASZ0E Consucton Intustny Heath and Safety Management Survey
8. This crganisation has a dedicated H&S management department and in-house HES
professionals
Mark onfy one oval
] Yes
" Mo

10. This organisation is OHSAS 18001 certified
Mark onfy ane oval

e

| Ho

11. Which of these statements best describes the subcontracting practices at your organisation?
Mari onfy ane oval

| Almost i of the organisation’s construction operafions/maintenance services ane camed out
by subconiractors
Elore than half (but not all) of this organisation's constnuction operations/maintenance is
carmied out by subconiracions
_ Less tham half (but more than 10%) of this onganisation’s construction operations/maintenance
is camed out by subcontractors
_ | Less than 10% of this organisation’s constiniction operations/maintenance senices is camed
out by subcontractors
| This organisation uses subcontractors rarely, if ever, and only for short duration on unusual
projects

Safety Policy

1Z This organisation has a clear corporate policy decument on health and safety that is signed
by a top management representative
Maric onfy ane oval
) Yes
} Partial
Mo

13. This crganisation's health and safety policy has targeted cbjective with stipulated period for
achieving them
Mark onfy one oval

 es

1 Partial
. Mo

hittpe: f{icess, gOghe. COMTOmE/d 1703 10 320 quDIHEASZOEHIF MUK SyaERkDdg_rviedt
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W1S/201E Constucton Industry Heaith and Saety Management Survey

14. The health and safety policy document is published and readily accessible on all work sites
and to all employees of this organisation

Mark only one oval.
() Yes
[} Partial

) No

15 Communication of this organisation's health and safety policy is an integral aspect of health
and safety induction for employees
Mark only one oval.
) ves
() Partial
[} Mo

Top management leadership

16, A member of of the board or top management has been allocated responsibility for health and

safety management and proactively directs health and safety management

Mark only ane oval.
T ves

) Partial

"~ ) Ne

17. Members of top management visit project sites to assess health and safety and to
communicate the organisation's commitment to health and safety to employees

Mark only ane oval
| Yes
| Partial
) No

18. This crganisation has an annual budgetary provision dedicated to funding proactive health
and safety management requirements/operations
Mark only one oval.

| es
" Partial

1 No

-

Strategic H&S Management Planning

hittps: /oS google comTormsdi 107031 dZ SaSquDIuHSASZOEHIFMIK SyaEekkDag_rdiedt
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SS/I01E Consiruction Industry Health and Safety Management Survey

19, A health and safety management plan has been developed for this organisation and it covers
all operations, activities and sites of this organisation

Mark anly one oval
[ ) Yes
) Partial

) No

20. Health and safety management plans developed are endorsed by the board (or its equivalent)
of this organisation
Mark anly one oval
© ) Yes
) Partial
[ No

21. The developed Health and safety management plan is published and available to the
workforce at all business areas and sites

Mark anly one oval
T Yes

x' Pariial
1 Mo

-

Employee Representation and Involvement

22 This organisation formally and in writing appoints employee safety representatives

Mark anly one oval
) Yes
) Partial
") No

23 Employee safety representatives are part of the membership of organisational level HES
forumdcommittees

Mark anly one oval

T Yes
"} Partial

1 Mo

-

24 Employee safety representatives are involved in deciding and setting health and safety targets
for the organisation

Mark anly one oval

R

) Yes
") Partial
.} No

hitpes: 005 Qoogke. comTomsidi 1 JTno3 1 dZ SaSqRIUHSASZOEHIF MK OyaEEkkDag riedt =12

182



Stellenbosch University https://scholar.sun.ac.za

WIS/2018 Consiucion Industry Heaith and Safety Management Survey
25, Employees at this organisation are involved in risk assessment, audit and incident
investigation activities
Mark only one oval

) Yes

") Partial
) Mo

Accountability and Incentives for Participation

26, Health and safety performance is a component of employee performance appraisal
Mark anly one oval

T es
' Partial
1 Mo

27. Procedures are laid down formally and in writing to identify and act upon failures by any
employee to achieve adequate health and safety performance

Mark only one oval
) Yes

") Partial
) Ho

H&S Communication

22 Procedures are in place for communicating major safety events, incidents and accidents to
top management and throughouwt the organisation
Mark anly one oval

( Yes
:: Fartal
7l Mo

-

28, Procedures are in place for disseminating intermnal and external audit reports findings to top
managemeant and relevant members of the workforce

Mark anly one oval
‘ Yes

’._.‘_ Partial

© ) Mo

b,

30. Procedures are in place for disseminating information on progress against stated H&S
performance targets throughowt the organisation

Mark only one oval
[} Yes

") Partial
’._."_ Mo

hittpe: iocs. googie. comTomsid/ 1 7no3 10 9aSqRIIUHSASZIEHIFNIK 9yaEEk Doy _rQedt
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Y15/2018 Consiructon Industry Health and Safety Management Survey

Risk Management Procedures

This section sesks to assess the presence of documented heaalth and safety management
proceduresfinstructions/standards customised to the organisation's needs that:

(1} Allocates specific responsibility

(2} Explains what is to be done

{3} How and when it is to be done

(4} Details the expacted resulis for the following:

31. Safe work procedures for the conduct of routine jobs

Mark anly one oval.
| es
| Partial
’.__', Mo

32 Job hazard identification and risk assessment; including occupational monitoring of
employees exposed to hazardous conditions and materials

Mark anly one oval.

Yes
) Partial
) Mo

33 Incident investigation

Mark anly one oval.
) Yes

() Partial

" ) Mo

3. Work site inspections

Mark anly ane oval.
[ ) Yes

() Partial
’.__“, Mo

35, Incident reporting, including near misses
Mark only one oval

I Yes

s

) Partial

1 Mo

36 Baseline annual medical checks for all employees

Mark only one oval
) es

) Partial

T Mo

kS

hitps: f1iocs. google. comTormsidr 1.7 no3 1 dZ 9a5akiiuHSA SZEHIFNIK SyaEEkkDog_rQvedt
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Consiruction Industry Heaith and Safety Management Survey
MEI’IﬂﬂEI’I"IEI'I'E of subcontractors

37. When considering the selection/re-selection of subconfractors or suppliers of services, this
organisation considers their previous health and safety performance records as part of our
selection criteria

Mark only ane oval

fes
.' Partial
| Mo

32 This organisation require all key subcontractors to show evidence of improving accidentsilost
time injury statistics
Mark only ane oval

fes
Partial
Mo

349 This organisation require all key subcontractors to have established mechanisms for
mianaging health and safety such as developing a health and safety plan for work to be done

Mark only ane oval
| Yes
Partial
Mo

40 This organisation require all key subcontractors to have requisite health and and safety
personnel in their employment such as a full time safety officer
Mark only ane oval
| fes
Partial
"] Ne

Defined H&S Responsibilities for Operational Managers

41 All lire managers are formally and in writing given clear health and safety responsibilities
appropriate to their role on site

Marik only ane oval
fes
Partial
Mo

hitps:tiocs. googie. comToms/d/ .7 no3 107 3aSqklIUHSA SZIEHIF MUK 9yaEEkk Dog_ravedt B2
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COMSTUCEoN INdustry Health and Safety Management Survey

42 Health and safety competencies and risks associated with task are always considered in the
appointment of supervisors and team leaders at this organisation

Mark only one oval.
L) Yes
) Partial

“ Mo

Knowledge Management

43 Developments in the field of health and safety management are continuously monitored to
ensure that this crganisation is aware of curment best practices

Mark only one oval

P

Yosg
“ Partial

I Mo

A

44 This organisation has a information management system that enables it to leam from its
experience by communicating the lessons leamed from near miss incidents and accidents

Mark only one oval.

Y

) Yes
[ Partial
~ ) Mo

45 A health and safety information repository infrastructure exists at this organisation that
ensures that all workers have access to health and safety information they need for their jobs
Mark only one oval.

| es
| Partial
’___', Mo

Employee Competence and Training

46, Competency standards have been set for all health and safety related activities
Mark only one oval.

T

) Yes
| Partal
~ ) Mo

kS

47. Procedures are in place to identify health and safety training needs when personnel are
recruited, change job roles or aspects of their work activities change

Mark only ane oval
[ ) Yes

) Farial
’.__“, Mo

hitps: s google. comTorms/d JTno3 10 9aSqhDIuHSASZIEHIF MK SyaEEki Dog_rovedt
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Y1SI2018 Consiucton Industry Heaith and Safety Management Suney

42 All those in supervisony roles (supervisors and team leaders) have undergone training on
Hazard Identification and Risk Assessment (HIRA) from accredited trainers

Mark onfy one oval.
[ ) Yes
() Partial

) No

42 All trades men within the direct employment of this organisation (such as bricklayers,
concrete team) hawve the required formaliregistered safety training to conduct their trade
safely
Mark onfy one oval.

) Yes
) Partial
[ ) No

H&S Audits and Inspections

50. This organisation has a process of internal audits of its health and safety management
arrangement and sites

Mark onfy one oval.

™

L TE'E
") Paria
x' 1 Mo

1. This crganisation audits the health and safety management arrangement of its subcontractors

Mark onfy one oval.
| Yes
| Partial
x._..- Ho

52 This organisation's health and safety management system is periodically audited by external

bodies
Mark anfy one oval.

| es
) Partial

1 Mo

-

H&S Record Control and Reporting

hitpaciitioos. googhe. comTomsid/ 1 J7no3 10 9aSquiluHSASTIEHIF MUK SyaEEkkDdg_rCuiedt
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QSEHE Corsiucion Indusiry Health and Safefy Management Suniey
53 E organisation prepares annual or more frequent reports of statistics on injuryfincident
Mar:-:lnf_'rf ane owal
) Yes
() Partial
) No

54 Reporis of H&S statistics is internally disseminated to top management and all stakeholders
within the organisation on an annual or more frequent basis

Mark aniy one oval.
) Yes

() Partial

[ ) Mo

55 H&S statistics reports are made public or contained in annual financial reports
Mark anly ane oval.

[ ) Yes
(| Partial
7 Mo

)

Management Review

5. The Incidentinjury rates of employees of this organisation are tracked over time and bench
marked against industry average rates and between sites

Mark aniy one oval
| Yes
Partial
’_ Mo

57. Top management of this organisation debates the implications of results of health and safety
performance monitoring on a regular basis
Mark oniy ane oval.

© ) Yes
Partial
) Mo
58 Top management of this organisation regularly reviews this organisation's health and safety

management arrangements in order to improve safety performance
Mark anly ane oval.

™

) Yes
() Partial
" ) No

k™

hiipes i docs google. comiTomsd 1 J7no 3 diZ3a3qluHSA Sz EHIF MUK SyaESkEDag_ravedt 1z
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WIS/201E Constucton Industry Heaith and Safety Management Survey

Powered by

! Google Forms

it Fiocs. googie. comommsid 1 JTno3 10 93 gk DIUHSASZOEHIF NUKDyaEEkkDgg, et 12112
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Annex D(Chapter 7): Questionnaire Used for Worker Level Survey
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LINIYVERKDINE V=31 L BOSCM-UNIVERSTTY

Questionnaire Survey

1. Pleas= read and sign the Ethics consent form that comes with this questionnaire

2. Pleass do not write your name anywhere on this guestionnaire

3. Participation in this survey is voluntary (not compulsory)

4 |nformation provided will not be revealed,/shown to anyene but the student

5. Please write your answer in the box or mark 2 %" in the box closest to your answer

6. After completing the questionnaire, please put it in the envolpe provided and seal the envelop befors retumning it

SECTION 1: CCDING FCRMATION

L Gender Maie Female |:|

1A | 1

3 Number E\f"'!lﬁ thet el have warksd for this DI‘HPMII"

4 \Work status Fulltima
Contract
ol

[

3 The comgany | wark iz 8

Trage contractor Eaamle: Flufnbins. puhﬁnﬁ.curp-mbq. reinforcement steel works, u-i:mfinﬁ
Labour ondy cantractor Example: Provides anly loour workers to other contractars

SP-H.iIIi.'.‘t ontractar Examle: Gmmri-:ul.:mﬂulﬂha. inss works, siructural steel, demalition works
Building cantracior |Examaie: It your company constracts houses, mafls and warehouses

Chils contracior Exampie: 'rI''|||1|:r-:|1r|-||m"|'|I constructs roeds, bfidaei.damstb:

£ Whith of these siabements best cescripes the HS management amangement at thiz company?
Fiezse mark ogminst one of the three options that best describes your company

g Mycompany 5 NOT OHSAS 18004 certified, snd our heeadth and safety prozrams and radety files sre designed
ant pragared by SETEANAL hexh and etety consltants.

p My company IS NOTOHSAS 18001 certified, however we have s haaith and safety manasemest arrensement
that ismiﬁneﬂ 2y our INTERNAL hezih and satety pﬂ:lf::n'umls,n'ufﬁn:m.

My company iz OHSAS 18004 certified, and our health and safety management arranzzment if in sccordance o
OH5AS 18004 speciitions

7 frne uptians in question 7 ebove does not accurately descrive the heskh and safety management smangement &t your
Company, plense provide & desoiption of your organis2tion's heafih and safety management arransemant in the bax below.
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S

LUMNIVERSITEIT-STELLENBOSUH-LUNIVEHRSITY

Questionnaire Survey

1. Please read and sign the Ethics consent form that comes with this questionnaire

2. Please do not write your name anywhere on this questionnaire

3. Participation in this survey is voluntary (not compulsory)
4. Information provided will not be revealed/shown to anyone but the student

5. Please write your answer in the box or mark a "X" in the box closest to your answer

6. After completing the questionnaire, please put it in the envolpe provided and seal the envelop before retuming it

SECTION 2: SAFETY CLIMATE PERCEPTION MEASUREMENT
The next section seeks to assess your perception of [the way you understand) certzin aspects of your company’s health and safety
management arrangement, For each statement, please mark azainst the box numbered 1 to 5 to indicate the extent to which you disagree or
agres with the statemants.
1-5trongly disagree
1- Disagree

3-Neutral
4- Agree

5- Strongly agree
Please tick "3{Meutral]" if you neither disagree nor agree with a statement, or if you are unsure.

S/Mo

P L T L L S

SAFETY CLIMATE DIMEMNSION

| |
.

i . MenigesNE Cnviment ond akrip
1 |safetyisglvenfighpricry (taken vy seriously) by management | ]
2 |Topmanagement views Health & Safety rules and procedures violation very sericusly
even when they don't result in any major incident, accident o damange to squipmant
§ Corrective action is quickly taken when management is told about unsafe practices or
conditions
4
. My company provides sufficient personal protective equipment {PPE] for workers | )
: Members of top manzgement often participate i Health & Safety management
. jact:
g M foreman and//or supervisor frequently (normally) gives safety guidance to workers
on how to perform 3 job safely
: My foreman and/or supervisor often [regularly) monitors that workers are working
. safely
§ My fareman and/or supervisor normally commends 3 worker whenever they see 3 job
done according to the Health & Safety rules
g My fareman and/or supervisor frequently encourages warkers to be safe in their

working behaviour
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10 My foreman and/or superviser seniously considers any workers' suggestion that will

improve safety
5/No Systems for Health ond Safety Manogement

) There are systemns and procedures in place for preventing breakdown of health and
safety in this workplace

2 Safe work proceduras have been daveloped for all routine task

3 The health and safety procedures and practices in my workplace are enough to prevent
incidents from happening

4
The health and safety procedures and practices in my workplace are useful and effective

safety officer/Professional Leadership

1 our safety officer|s)/professionals provide guidance and advice on hazard identification
and risk management

2 our safety officer|s)/professionals provide guidance and advice on measuring safety
parformance levels

3
our safety officer|s)/professionals provide guidance and advice on injury prevention

2 our safety officer|s)/ professiznals provide guidance and advice en incident
investigation

3 Our safety officer|s|/professionals regularly carry out safety audits

g Qur safety officers)/professionals regularly carry out safety inspections
our safety officer|s)/professionals provide effective safety motivation

3 our safety officer|s)/professionals reularly share safety information with workers in this
workplace

3 our safety officer|s)/professionals can influence managers to carry out necessary
improvements and changes

Health and safety Management Practices

1
Formal Health & Safety audits at regular intervals are normal in this company
2
Everyone at this company appraciates ongoing Health & safety improvement
3 Workers and supervisors have the information they nead to work safely
2 Workers at this company are always invaolved in decisions affecting their health and
safaty
s Those in charge of Health & Safety have the authority, resources and support to make
changes they have identified as necessary
& Those who act safely receive recognition or award
7
Managers, supervisors, and workers all know what behaviour will result in discipline
3 Discipline for safety violation is fair and consistent
2 Lo L .
Workers in this workplace are free to report health and safety incidents and accidents
10
Everyone has the tools and/or equipment they need to complete their work safely
11 . . . .
This company considers safety to be equally important as production
12 allincidents, even minor anes, are thoroughly investigated if they hawve potential for
SErious injury
13 o training program ensures all employees whao do the same job learn to do it the
sAMe Way
14

When asked to do 3 new job or task, | receive enough training to be able to do it safely
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Safety Motivation

I feel that it is worthwhile to put in effort to maintain or improve my personal safety

I feel that it is important to maintain safety at all times

| believe that it is important to reduce the risk of accidents and incident in this
workplace

Sofety Complionce

I use all the necessary safety equipment to do my job

| use the correct safety procedures for carrying out my job

I ensure the highast levels of safety when I carry out my job

Safety Participation

| promaote the safety prozram within this company

| put in extra effort to improve the safety of the workplace

I report safety incidents and accidents whenever | observe them

I valuntarily carry out tasks or activities that help to improve safety in this workplace

njuries

Yes

No

In the past one month, | have injured myself on a construction site but DID NOT need
medical attention

In the past one month, | have injured myself on 3 construction site and needed medical
attention
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Annex E (Chapter 7): Covariance Matrices for SEM Dataset
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HYPOTHESISED MODEL

MCL 0.745
DOMCL 0.330
Y5 0450
S0PL 0.5EE
H5MP 0.568
LY 0.2E4
=L 0.353
5P 0328
KMODIFIED BADDEL

MCL 0.807
OMCL 0.357
W5 0.522
50900 0.358
HiMP 0.353
5PF 0.ZEE
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0621
0.403
03056
0.424
0275
0.329
0374

0633
0.405
0,304
0.413
0.292

KMODIFIED MODEL TYPEL SAMPLE

KCL 0.702
OMCL 0517
Y5 0422
S0PL LG3T
HiMP 0.593
5PF 0.2%0

0.574
0330
0232
0330
3411

KMODIFIED MODEL TYPE2 SAMPLE

MCL 0.BES
OMCL 0.737
Y5 0.336
SOPL 0.366
HiMP 0,452
5PF 021D

0.747
0.458
0.231
0391
0163

KMODIFIED MODEL TYPEI SAMPLE

MCL 0821
OMCL 0.5ED
Y5 L.632
S0PL 0.5E%
H5MP 0.5E4
5PF 0410

0.713
0578
0581
0.530
0439

COVARIAMCE MATRICES FOR DATASET

0.452
0.461
0.416
0.235
0.ZE4
0.345

D.424
0465
0410
0.260

0.355
0.341
0.229
0.1Ed

D.345
0.re3
0317
D146

0777
0.741
0.614
D.AED

0855
0518
0.251
0.296
0.34E

0872
0.834
02vL

0305
0.760
0.112

0.z
0458
0.330

0451
0883
0.492

196

0.643
CL3BE
0423
0433

O30
D347

OL.E98
0.264

0507
0237

0681
0516

0.730
0623 O.E0Z
0.543 0.644

0.509

0718

0.608

0.60%

0.768
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Annex F (Chapter 7): Standardised Factor Loading Statistics for
SEM Models
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